AMERICAN 
ENGINEER  AND 

RAILROAD  JOURNAL 


NEW  YORK  [ETC.] 


V. 79, 1905 


REMotr: 


ESTABLISHED    1832.) 


AMERICAN 

NGIN 

AND    RAILROAD    JOURNAL. 


B.    IS.    VAN    ABSDAIiE,    Proprietor. 

J.    S.    aONSALL,    Bastaea*    REanager. 
Pabllsbed    nontblf    at    140    Nassau    Street,    New   York. 


I,    T.  W^BIGHT,    Kdltor. 


INDEX    TO  VOLUME  LXXIX— 1905 


(The   asterisk    indicates    that    the    article  is   illustrated. )- 


Air    Brake    Association    Convention 172 

Air  Brake  Hose 314 

Air    Brake    Pump,    Westlnghouse 295* 

Air,    Oompressed,    Interesting    Use    of . . . .        89 

Air    Compressor,    Franklin 65* 

Air  Compressor,  2  Pressures  Prom 106 

Ajax    Forging   Machine 382* 

Alfree-Hubbell  Valve  Gear,  Test  of 197 

Alternating   Current    Switches 186* 

Alternating     versus     Direct     Current     for 

Traction    96 

American   Blower  Co.,   EJngine 34* 

American    Drill    for    Frames 231* 

American     Electric     &     Controller     Co., 

Rheocrat    22» 

American      Electric      &      Controller      Co., 

Switch     186* 

American  Engineer  Front  End,  Applica- 
tion       20* 

American  Engineer  Front  End  Tests,  18, 

308»,     421 

American   Engineer   Stack 22* 

American   Lathe    for   Turning   Rolls 64* 

American   Lathe,   36-inch 422* 

American    Ix)ck    Xut 270* 

American  Locomotive  Co.  Locomotives,  5*. 
21*,   46*,   78*,   150*,   172*.  282*.   287*, 

329*,  330*.  367*,  384*.  407*,  443* 
American  Locomotive  Co.   Superheater, 

150*,   172*,   227*,  329* 
American  Railway  Appliance  Exhibition..        68 

American    Steam    Gauge 237* 

American  Steam  Gauge  &  Valve  Manufac- 
turing   Co.,    Indicator 237* 

American    Tool    Works    Co.'s    Machinery..    188* 
American    Woodworking    Machinery    Co.'s 

Machinery    ^ 267*.  344* 

Angus    Shops,    Cana'diau    Paciac    Ry.,    1*, 

37*,  75*,  114*,  161*.  219*.  326*,  363* 
Angus    Shops,     Production     Improvements, 

406*.  409,  449* 
Antz,   Oscar,   on  Walschaert  Valve  Gear.  .      410 

Appleyard,    W.    P 387 

Apprentice    Classes,   Grand   Trunk   Ry. . . .      177 
Apprentice    Education,    London    &    South- 
western   Ry 174 

Apprentice,    Special,    Experience    of 179 

Apprentice   System.   Grand  Trunk  Ry 285 

Apprentices,   Education  of,  G.   M.   Basford, 

-%••  242,     251 

Apprenticeship    and    Education 55 

Apprenticeship,  Neglected 217 

Arch  Bars  for  Trucks 314* 

Arch    Tubes    In    Firebox 52* 

Articulated  I/)comotive,  B.  &  O.,  Perform- 
ance of    229 

Articulated   Locomotive   for   Porto   Rico..   183* 

Ash    Hoist,    Roundhouse 44* 

Ash  Pits,  Roundhouse 43* 

Atchison.  Topeka  &  Santa  Pe,  Pacific  Type 
Locomotive     ,  ^ , .   455* 


Atlantic  Type  Balanced     Compound    Loco- 
motive  109*,    177*.    287*.  416* 

Atlantic  Type  Locomotive, 

84*,  109*.  154*.  177*.  287*.  329*.  416* 
Atlantic  Type  Locomotive.  Harriman  Lines  154* 
Atlantic  Type  Locomotive,      Rock      Island 

Standard 84*.    329*.  416* 

Audience,   Elastic    Limit  of 167 

Automatic  Couplers,  Paper  by  Gibbs....  177 
Automatic  Stokers  for  Heating  Furnaces,  54 
Automatic  Stoker  for  Locomotives,  13,  90, 

235,     251 

Automatic   Valve   Grinder 142* 

Automobile,   Limit   Speed   of 348 

Automobiles,    Baggage    Car   for 444* 

Axle  and  Crank  Pin  Calculations 415* 

Axle    Boring   Lathe, .  ..»y,i.,,,^ «»,»,;.     62* 
Axles    and    Forgings.  .....  .."V.< .....'.. .      275 

Axles,     Driving,     Why     They     Should     Be 

Bored    , , . , ... . . . .     386 

Axles,    Steel,    How  They   Fail. .  .i.i.  .^^. .     458 

Baggage    Car    for    Automobiles 444* 

Baker  Bros.,   Drill 187* 

Balanced  Compound  Locomotive,  97*,  109*,   •' 

145*,   177*,   246*,   287*,   416*,  455* 
Balanced  Conrpound  Loconjotlves,  Balancing 

of 232* 

Balanced    Compound    Locomotives,    econo- 
my of ^:«.^.>  •'•'>.•        29 

Balanced  Compound   Locomotive,   Longitu- 
dinal   Disturbing    Forces      446,     447 

Balanced    Compound    Locomotives,    Method 

of  Balancing   232* 

Balancing  Locomotives,  Von   Berries 145 

Baldwin    Balanced    Compound    Locomotive, 

Elconomy     29 

Baldwin      Locomotive     Works,      Balancing 

Locomotives    232* 

Baldwin    Locomotive    Works    Locomotives, 
97*.     109*,     154*.     177*.    183*.     246*, 

362*,   416*,  455* 

B.   &  O.   Cast  Iron   Wheel 24* 

B.  &  0.  Mallet  Boiler 249* 

Barber    Tender   Truck 105* 

Barnes   Locomotive    Drifting   Valve 140* 

Bamum,  Maintaining  Machine  Tools....  133 
Basford,  G.  M.,  Apprentice  Education,  242,  251 
Basford,   G.    M.    Editorial   Correspondence, 

28,  47,  91,  111,  150,  255,  290.  319,  357 
Basford,  G.  M.,  Personal  Notice .* .i »♦. .  370 
Becker-Bralnard    Milling  Machines, 

176*,  228*.  266* 

Belpaire    Locomotive    Boilers 259 

Belt  Tightening  Idler,  Automatic 425* 

Belting,    Notes    On 184 

Belts,    Care    of 291 

Benches,  Work,  for  Shops 222* 

Bett.«!    Planer,    Motor-Driven,    60-lnch....   423* 


Bickford  Radial    Drill 460* 

Bifurcated    Main   Rod    for  Balanced   Com- 
pound       246* 

Bill  Miller's  Pardon 95 

Blacksmith  Shop.  C.  P.  R 5*.  87*.  363* 

Blacksmith  Shop.  East   Moline    359» 

Blacksmith  Shop,   Oil   Fuel   In 94 

Blacksmith  Shop,  Organization  and  Opera- 
tion,   McOaslin    9 

Blacksmith   Shop  Tools,   C.   P.    R SeS* 

Boiler  Design,  Flues 405 

Boiler  Explosion,  Force  of 259 

Boiler  Inspection   Law,   N.   Y.    State 318 

Boiler  Locomotive,  Belpaire.". 259 

Boiler  Locomotive,    The    Largest 249* 

Boiler    Seam,    Vauclain 866* 

Boiler    Shop,    C.    P.    R.,    Montreal 163* 

Boiler  Shop,  C,   R.   I.  &  P.,  East  Moline..    392* 

Boiler  Shop  for  College  Men 447 

Boiler  Shop  Tools,  List  of 16S 

Boilers,    Harriman    Standard 853* 

Boiler  Washing  System  for  Roundhouse  at 

Elkhart     42*,      80* 

Boiler,   Water  Tube,  for  Locomotives 376* 

Bolster,    Cast    Steel 211* 

Bol.-ter   for  75-ton  Car 325* 

Bolt  Cutter,   Landis 380* 

Bolts,  Cost  of 105 

Books.  .*.  .70,  107,  190,  277,  350,  387.  426,     462 
Boring  and  Drilling  Machine,  Newton....    348* 

Boring   Mill 60*.    98*.   306*.  341* 

Boring   Mill,   Bullard -**>»'.  «05* 

Boring   Mill    for   Car   Wheels,    Seller* 341* 

Boring    Mill,  "King,    42-inch 60* 

Boring   Mill,    Rapid    Production.    Bullard.  .    456* 
Boston  &   Albany   Progressive  Association, 

10,       19 

Box   Car.    Hopper   Bottom,   C,   B.  &  Q 48* 

Brake    Shoe   Tests 276 

Brakes,  Alden    129* 

Brakes,    Design    of 411 

Braking   Power  for  Freight   Service 289 

Braking    Six- Wheel    Trucks 95* 

Buda    Anti-Friction    Metal 106* 

Buda   Replacer 269* 

Bullard    Boring    Mill 98*.  305* 

Bullard    Rapid    Production    Boring    Mill..    456* 

Bullard,  Vertical  Turret  Lathe 98* 

Bulldozers,    Dies    and    Formers    for 376 

Burnishing  Tool   for  Piston  Rods 94* 

Bushings,    Expanding    Reamers    for 872* 


Cab.    Locomotive,   Harriman   Standard. . . .    288* 

Cabs,    Make    Convenient 425 

Cabinet   Shop,  C.   P.   R 37*,   120* 

Campbell,  G.  M.,  on  Water  Softening,  16, 

50*,  86*.  92,  136.     180 
Canadian    Pacific    Railway,    Angus    Shops, 
Montreal,     1*.     37*.     75*,     114*,     161*. 

219*.   826*.  363* 


CV) 


/ 


.4*, 


Canadian  Pacific  Railway,  Classification  of 
Locomotive   Repairs    

Canadian  Pacific  Railway,  Production  Im- 
provements     406*.   409, 

Car,   Automobile    

Car,    Baggage,    for   Automobiles 

Car,   Body   Bolster 

Car    Bolsters,    75-ton,    Steel    Car 

Car,    Box,    Hopper   Bottom 

Cars,  Coal,  in  France 

Car,   Coke,   50-ton  Hopper 236«, 

Car  Committee  Report,  R.   I.  System,   153, 

206, 

Car    Construction,    Dangers    of 

Cars,    Depreciation    of 

Car    Design,    Steel,    Seley 

Car   Door  Operating  Gear. ....»...« .149*, 

Car,  Dynamometer,  N.  P.  Ry. 

Car,   Dynamometer,   N.   Y.   C 

Car,   Dynamometer,    P.   R.   R 

Cars,  Fireproof,  New  York  Subway 

Car,  Flat,    50-ton    Steel 

Car,    Flat,    75-ton,    Steel 

Cars  for  New  York  Central  Lines 

Cars   for   Pa.    R.    R 

Car  Framing,  Provision  for  End  Shocks.  . 

Car,  Gasoline   Motor,  U.   P.   Ry 294*. 

Car,  Gondola,   50-ton.  Composite 

Car,    Gondola,    50-ton,    Steel 402*. 

Car    Heating,  Ventilation  and  Lighting... 

Car,  Hopper,   40-ton,  Composite ...... 

Car,  Hopper,  50-ton,  Composite,  .i.ii.. . . 
Car,  Hopper,  50-ton,  Steel, 

148*.  236*.  245», 

Car,  Inspection,   Oldsmobile    

Cars  in  the  U.   S 

Car    Journal   Bearings    

Car    Journal   Lubricator,   Harrison 

Car    Lighting,  Heating  and  Ventilation... 

Car    Lighting,   Improvement   In 

Car    Machine  Shop,  C.   P.   R 

Car^,    Mail,    Reinforced 

Cars!  Motor,  for  Steam  Roads 121*. 

Car.   Motor,  U.   P.  R.  R 294*. 

Cars,    New     York    Subway,    Fireproof 

Cars,  Open  Top,  Observation 

Car,    Ore,    50-ton   Hopper 

Car,  Passenger,  Steel,  London  Under- 
ground     

Cars,    Postal,    Reinforcement    of 

Car  t>hops,   Canadian  Pacific  Ry.,  1*.   37*, 
75«,    114»'   161*.    219*,   326«. 

Car  Shops,   L.   &  X.   R.   R • 

Cars     Standard,    Rock   Island   System,   153 

206, 

Car.    Steel,    Coke 236*, 

Car,    Steel,   Development  of... 148*,   358», 

Car,  Steel.     Flat 324*, 

Car.-,    Steel    Frame.    France 

Car,    Steel,    Gondola 171»,    402*. 

Car.'    Steel,    Hopper 148*,    236*,    245*, 

Car,    Steel,    50-ton,    Ore 

Cars,    Stenciling    of 

Cars,    Suburban,    Passenger 

Car    Ventilation,    Heating    and    Lighting.. 

Car   Ventilator    •  •  • 

Car  Wheel   Boring  Machine,  Sellers 

Car   Wheels,    Iron,    Service    Records 

Car   Wheels,    Steel,    Rolled 

Carroll,  J.  T.,  on  Walsehaert  Valve  Gear.. 

Cast   Iron  Wheels,   Ser\-ice   Records 

Cast  Iron   Wheels,  B.  &  O 

Cast   Iron    Wheels,    Safety   of 

Castings,    Milling 406*,   409, 

Ca.st    Steel    Locomotive     Cylinder 

Catalogs,  30,  71,   108,  143,  191,  238,   278. 

315,   351,  388,  427, 

Cement  for  Iron  Pipe  Leaks 

Cement    Tester,    Riehle 

Center  Plate    

Centering   Device   for   Couplers 

Chicago  Air  Compressor 

C.  &  N.  W.  Ry.  Shop  Improvements.  .73, 
C,  B.  &  Q.  Hopper  Bottom  Box  Car.... 
Chicago,  -Burlington  &  Quincy  Locomotive, 

Chicago    Hose    Coupler 

Chicago,  Milwaukee  &  St.  Paul  Ry.  Loco- 
motive  Truck    

Chicago,  M.   &  St.   P.   Locomotive 

Chicago  Pneumatic   Tool  Co.'s   Machine, 

65*,    265*, 


27 

449* 

225 
444  • 

211* 

325* 

48* 

169 

358* 

254 

152 

153 

281 

404* 

284* 

198* 

332 

169 

436* 

324* 

424 

424 

416* 

420* 

171* 

436* 

224 

211* 

256* 

358* 

34* 

357 

424* 

386* 

224 

173* 

114* 

112* 

335 

420» 

169 

171 

245 

248* 
112* 

363* 
208* 

254 

358* 

436* 

C36* 

111 

fS6* 

358* 

245* 

276 

152 

224 

269* 

341* 

218 

123 

410 

218 

24* 

286 

449* 

448 

463 
425 
33* 

212* 

404* 
65* 

178* 
48* 
78* 

426* 

135* 
74* 

42ff* 


Chicago,    Rock    Island    &    Pacific    Freight 

Equipment    Report 153,    206,      254 

Chicago,  Rock  Island  &  Pacific  Locomotive, 

329*.    362*.   416*,  443* 
Chicago,  Rock  Island  &  Pacific  Locomotive 

Shops    389*,    409,  429* 

Chicago,     Rock     Island    &     Pacific     Power 

Committee    Report,    8,    40*,    84*,    121*,     166 
Churcher     Electrically     Operated     Whistle 

Valve    189* 

Cincinnati    Machine   Tool    Co.'s   Drill 104* 

Cincinnati     Milling     Machine     Co.'s     Ma- 
chines           14* 

Cincinnati    Planer 61*.  303* 

Cincinnati    Punch 65*.   349* 

Cincinnati   Shaper 266* 

Cincinnati  Shaper  Co.'s   Grinder 384* 

Cinder   Pits,   Elkhart 43* 

Cinder    Washing    Machine 264* 

Coaching    Men,    Importance    of 446 

Coal    and    Ash    Conveyor 430* 

Coal    Car,    40-ton 211* 
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Fast  Run  on  the  Pennsylvania 455 

Fast   Train,   Lake    Shore 283 

Filter  for  Oil,  N.  Y.  C 234* 

Fire  Door  Opener,   Automatic 408 

Fire    Protection   and    Banked   Fires 78 

Fire  Protection.    East    Moline    Shops....     434 

Firebox,    Arch   Tubes    In 52* 

Fireboxes,   Water   Spaces   Around 243,      247 

Firemen,  Device  for  Aiding 408 

Firemen,'  Education    of 289 

Fireman,  What  He  Can  Save 53,  92,     179 

Fireproof  Cars,  New  York  Subway 169 

Flat   Car,   50-Ton,    Steel , 436* 

Flat   Car,   75-Ton,   Steel *,.♦«.■ 324* 

Flexible    Staybolts 411 

Flory,  B.   P.,  Education  of  Firemen 289 

Flues  with  Reduced  Firebox  Ends 405 

Flue  Work,   Cost   of 264 

Follower    Rest,    High-Speed 142* 

Foote,  Burt  &  Co.,  Drill 304* 

Foreign  Railroad  Practice,  Q.  M.  B., 

28,  47,  91,  111,  150,  255.  290,  319,      357 
Foreign    Correspondence,    G.     M.     Basford, 

28,  47,  91,  111,  150,  255.  290,  319,     357 

Foreman's   Place,    The 365 

Foremen,    Shop 405 

Forging  Machine,  Ajax 382* 

Forging  and  Repairing  Locomotive  Rods. .    369* 

Forty   Cents  per   Mile 49 

Foundry,  Grey  Iron.  C.  P.  R.  Shops 1*.  326* 

Frame    Bracing   for  Locomotives.........    257* 

Frame,' Cast  Steel,  Santa  Fe ,...,..    456* 

Frame   Drilling   Machine.   American 231* 

Frame  Drilling  Machine.  Bement-Mlles. . .    210» 
B'rames,   Locomotive,   Harrlman   Standard.  .320* 

Frames.   Thermit   for  Welding 346* 

Framing,  Car.  Provisions  for  End  Shocks. .   416* 

Franklin  Air  Compressor 65* 

Fast    Train    226 

Freight  Car  Report.  Rock  Island.  153,  206,     254 

Freight  Car  Shop.  C.  P.  R 4».     115 

Freight  Locomotives.  Harrlman   Lines....    154* 
Freight  Locomotive.      0 — 6 — 6 — 0,      Porto 

Rico    183* 

Freight  Locomotive,  2 — 6 — 2  Type,  C.  B. 

&    Q 79« 

Freight  Locomotive,  2 — 8 — 0,  C,  R.  I.  &  P.     84* 
Freight  Locomotive.    2 — 8 — 0.   L.    S.   &  M. 

S.    Ry    46* 

Freight  Locomotive,  2—8 — 0.   N.  T.  C. . .   213* 

Freight  Locomotive.  2 — 8 — 0,  "Soo"    150* 

Freight  Locomotive,  2 — 8 — 2,  N.    P...5*.   367* 
Freight  Locomotive.  4 — 6 — 0,  C,    R.   I.   A 
u    P-    Ry 862« 


91 

268 


French    Fuel    Premiums 

Friction  Draft  Gear  Tests 

Frisco    System   Locomotive 97* 

Frisco  System,  50-Ton  Coal  Car....... •• 

Frog  and  Switch  Shop.  C.  P.  R.  ••»..•'•»• 

Front   End.   American   Engineer 

Front  End  Tests — American  Engineer,  18. 

Fry.  L.  H.,  on  Firebox  Water  Spaces 

Fuel    Consumption    of   Locomotives 55, 

Fuel  Premiums  for  Locomotive  Engineers. . 
Furnaces,    Oil    t'-^'^T'  ' 


256* 

4* 

20» 

308* 

247 

57 

91 

458 


237* 
Indicator,  American    "' 

Induced  Draft  Apparatus  E.  Moline  Shops,  429 

Induction    Motors,    Commercial   Electric .  .  .  348* 

Injector  Strainers  and  Suction  Pipes 359 

Inspection  Locomotive,  X.  Y.  C 384 

International  Railway  Congress.  .176,  216.  223 

International   Ry.  Congress.  An  Echo  of..  285 

Interpole  Variable  Speed  Motor 139* 

Inventors,   Youthful    ^5 

Iron  Foundry,  C.   P.   R 


1« 


Gardner,  H.,  Locomotive  Repair  Schedule. 

Gas,  Cheap  Power   from 

Gas  Engine 
Gas    Engine 


159 
105 
126 


Jig  and  Tool  Room  Improvements 259 

Jigs.   Importance  of 291 

Journal  Bearings.  Locomotive  and  Car 424* 


Development 1^3  - 


Gas  Engine  Efficiency 

Gas  Engine  Plant.  5,000  H.P 

Gas  Engine   Power  Plant. ....•♦i.«.»«  ••  ■ 

Gas  Producer  Plant >  • 

Gas  Producers  vs.   Boilers 102 

..        60 
..      100 


106 

197 

124* 

124* 


Kempsmith  Milling  Attachment 306* 

Kempsmith    Milling    Machine 66* 

Keyway    Machine    263* 

King  Boring   Mill ^' 


I   •   *  «   •   •  ^  •  •'  I 


Gas  Turbines    

Gas  vs.  Steam  Power. 

Gas   Waste  In   Coking   Ooal ^.-►•'••..•w      174 

Gasolene   Motor   Cars 121* 

Gasoline  Motor  Car,  Union  Pac.  Ry.  .294*.  420* 

Gauge    Glasses,    Cutting 455 

Gauge,  ^team,  for  Locomotlv«. .  - , .......    237* 

Generating    Station,    Large.  .«*  »».W«*i.  . .         89 
Generators,  Westinghouse    ..............   343* 

German  R.  R.  Practice,  G.  M.  B      ..,../*      150 
Gibson  on  Thermit  Welding.  .....>**>.. .    346* 

Gondola  Car,  50-Ton.  Composite.........    171* 

Gondola  Car.  50-Ton  Steel  Twin  Hopper. .   402* 

Goss,    High    Boiler    Pressures 368 

Goss   on    Valve    Gears ••    322* 

Gould  Coupler  Co.   Power  Station.  ..»i>.-i*:  124* 
Grand   Trunk,   Apprentice   System ........      285 

Grand  Trunk  Ry..  Evening  Classes 177 

Graphical  Records    447.  451* 

Grate  Area  and  Heating  Surface 57* 

Grates.    Air    Openings 102 

Grates.  Locomotive,  Air  Openings  Under. .     113 

Grates   for  Soft  Coal 301 

Grease  Lubrication  for  Locomotives 99 

Grey    Iron.    Foundry 1*  326* 

Grinder  for  Internal   Surfaces 104* 

Grinding  in  Locomotive  Shops 232* 

Grinding   Machine,    Hand   Wheel.........      63* 

Grinding  Machine  for  Valves. .  .;.>iii;i,»  142* 
Grinding  Machine,   Norton   Gap..........   419* 

Grinding  Machines  in  Sturtevant  Co.  Plant,  385* 

Hammer,  Scrap  Straightening,  Home-Made  181 

Hammers,  Steam,  vs.   Men 17 

Hancock   Inspirator   Co 34* 

Hand  Wheel  Grinding  Machine 63* 

Harrlman     Lines.     Standard     Locomotives, 

154*, 200*,  250*,  288*, 322*,  353*,  400*,  441* 

Harrison  Car  Journal  Lubricator 386* 

Headlights,    Location    of 424 

Heaters   for  Washing  Boilers........;...  80* 

Heating  Surface   and   Grate  Area 57* 

Heating   and   Ventilation,   Roundhouse....  349 

Hectograph    Formula    254 

Henderson,   Economical   Train   Operation..  11* 

Henderson    on   Fuel    Consumption 57* 

High  Boiler  Pressure  for  Locomotives. .  . .  368 

High-Speed   Follower   Rest.....,.,, 142* 

High-Speed    Tool    Steel ..v..  ...62,  251 

High-Speed  Twist  Drills. .  ..v.^Vi«.i»i»- ••  •      231 
Hoist,    Ash,    Roundhouse. ...  ..i  ...■*., .,,,     44* 

Hoists,  Traveling.   Electric ..>*..    378* 

Hollow  Hexagon   Turret  Lathe.  Warner  & 

Swasey    25* 

Homes  Owned  by  Employees 171 

Hopper  Bottom  Box  Cars,  C,  B.  &  Q 48* 

Hopper    Car,    40-Ton,    Composite 211* 

Hopper  Car,  50-Ton,  Composite 256* 

Hopper  Car,  50-Ton,  Steel,  148*,  236*.  245*.  358* 

Hose,    Air    Brake. ;,..,. 314 

Hose    Coupler,    Chicago 426* 

Hub  Liners,  Device  for  Securing 179* 

Hub  Liners,  Fastenings   for 103* 

Hydraulic  Riveter,  Woods 100* 

Hydraulic    Shearing    Press 88* 

Illinois  Central  Suburban  Cars 152 

Impressions  of  Foreign  R.  R.   Practice,  G. 

M.  B.28,  47,    91,111,150.255,290,319,     357 


L.   S, 
L.   S 


Labor  Saving,   Boiled  Down 181 

L.   S.  &  M.   S.   50-Ton   Gondola  Car 402* 

L.  S.  &  M.  S.  Heavy    Switching    Locomo- 
tive        330- 

L.  S.  &  M.  S.   Prairie   Type   Locomotive..      21* 

&  M.  S.   Roundhouse    42*.     80* 

&  M.  S.  Shearing  Press   88» 

Lamps,     Incandescent     103 

Landis    Bolt    Cutter 380* 

Larsen,  L.  A.,  Mechanical  Dept.  Records..    451* 
Lathe.  American  Tool  "Wks.  Co.  .64*.  188*,  422* 

Lathe,   Axle,   Niles 268« 

Lathe,  Carriage.  Turret  for 187* 

Lathe,  Cutting  Speeds  of 337* 

Lathe,  Driving  Wheel,  Niles 221* 

Lathe  for  Turning  Rolls,  American 64* 

Lathes,  Gearing  and  Controller  Points 337* 

Lathe,  Getting  Most  Out  of  It 337» 

Lathe,  Heavy,     Sellers 234« 

Lathe,   Hollow  Hexagon  Turret.  Warner  & 

Swasey     26* 

Lathe.    Rapid   Reduction.    Springfield 802* 

Lathe.  Vertical  Turret.  Bullard 98* 

Lathe.    With   Turret.    Springfield 235« 

Lathe,    Wheel,    Foundation.    Concrete 114* 

Law   for   Boiler   Inspection,   N.  Y.   State. .     818 

Lead    for  Locomotives 81T 

Leakage   of    Piston   Valves 818 

Lifting  Magnets 848* 

Lighting,    Progress   In,    Pintsch 189 

Load    Factor,    Angus    Shops 78* 

Lock   Nut,   American 270* 

Locomotive.  0 — 6 — 0  Type,  Harrlman  Lines,  1B4» 
Locomotive  0 — 6 — 0  Type,  Rock  I'land.84*,  443* 
Locomotive,  0 — 6 — 6 — 0  Type.  Porto  Rico.  183* 
Locomotive.    0 — 10 — 0   Switching.   L.   S.   A 

M.    S 330» 

Locomotive.  2 — 6 — 2  Type.  Burlington  . .  78* 
Locomotive,  2 — 6 — 2        (Suburban)     Type. 

C.  &  W.   1 56* 

Locomotive.  2 — 6 — 2  Type.  L.  S.  &  M.  S  Ry  21* 
Locomotive.  2 — 8 — 0.  Type,  C,  R.  I.  &.  P.  84* 
Locomotive,  2 — 8 — 0  Type,  Harrlman  Lines  154* 
Locomotive,  2 — 8 — 0  Type,  L.   S.   &  M.   S. 

Ry 46* 

Locomotive,  2 — 8 — 0  Type,  N.  Y.  Central,  212» 
Locomotive,   2 — 8 — 0  Type,  "Soo"    Line...    150* 


Locomotive,  2 — 8 
Locomotive,   4 — 4- 

Y.  C 

Locomotive.  4—4 


2  Type.  N.   P.  R...7*.  367« 
0  (Inspection)  Type,  N. 

384» 

2  Type,  C,  R.  L  &  P., 

84*.  329* 
Locomotive.  4 — 4 — 2  Type.  C.  R.  I.  &  P. .    416* 

Locomotive.  4 — 4 — 2  Type,  Erie 177»,  287* 

Locomotive,  4 — 4 — 2  Type.  Harrlman  Lines  164* 
Locomotive,  4 — 4 — 2  Type,  N.  Y.  Central. .  109* 
Locomotive,  4 — 6 — 0  Type,  C.   R.   I.  &   P. 

Ry 84*.  862* 

Locomotive.  4 — 6 — 0  Type,  D.,  L.  &  W. . .  407* 
Locomotive,  4 — 6 — 0  Type,  Frisco  System.  97* 
Locomotive,  4 — 6 — 2  Type,  C,  M.  &  St  P. 

Ry 74* 

Locomotive,  4 — 6 — 2  Type,  a,  R.   I.  &  P., 

84*.  282* 
Locomotive,  4 — 6 — 2  Type,  Erie  ....172*,  227" 
Locomotive,  4 — 6 — 2  Type,  Harrlman  Lines  164* 

Locomotive,  4 — 6 — 2  Type,  N.  P.  Ry 7* 

Locomotive,  4 — 6 — 2  Type,  O.  R.  A  N. . . .    246* 


87699 


Locomotive,  4 — 6 — 2  Type,    Santa  Pe 455* 

Locomotive,    Articulated — See    Locomotive, 

Mallet  Compound. 
Locomotive,  Balanced  Compound,  97*.  109*, 

145,  167,   177*,  246*,  287».  416*.  45^^ 
Locomotives,     Balanced    Compound,    Econ- 
omy of.   Coster 29 

Locomotive,    Balanced    Compound,    Longi- 
tudinal   Disturbing  Forces   in 446,     447 

Locomotive,     Balancing,     Coles 13 

Locomotive,  Balancing,  Von  Borries 145 

Locomotive    Blocking   Jack 291* 

Locomotive  Boiler,  B.  &  0 249* 

Locomotive  Boilers,    Belpaire 259 

Locomotive   Boiler  Blow-Off  System 80* 

Locomotive  Boilers,   Harriman   Lines 353* 

Locomotive  Boiler  Inspection,   N.   Y.   State,  318 

Locomotive  Boiler,  N.   P.   Ry 7* 

Locomotive   Boiler,   The   Largest 249* 

Locomotive   Boiler  Tests 365 

Locomotive  Boiler  Washing,  Record 42* 

Locomotive  Cab,  Harriman  Standard 288* 

Locomotives,    Capacity    in 149 

Locomotives,     Classification     of,     for    Ton- 
nage   Rating    Purposes 437*.  446 

Locomotives,  Coaling  with  Cranes 283 

Locomotive,  Cole  4-Cylinder  Compound,  13,  287* 

Locomotives,  Compound 223 

Locomotives,  Compound,  American  View  of,  261 
Locomotive,  Compound,  Balanced — See  Lo- 
motive,    Balanced    Compound. 

Locomotive,    Compound,   Von    Borries 146 

Locomotive    Connecting    Rod    for   Balanced 

Oompound    246* 

Locomotive   Cylinder,   Cast  Steel 448 

Locomotive  Cylinders,  Harriman   Standard,  202* 

Locomotives,   Depreciation  of 40* 

Locomotive   Design 410 

Locomotive    Development    19 

Locomotive  Draft  Appliance  Tests.  18.  308*.  421 

Locomotive  Drifting  Valve 140* 

Locomotive   Driving  Wheel  Loads 99 

Locomotive   Eccentrics,   Crowded 94* 

Locomotive    EJqulpment    408 

Locomotive  Failures 299 

Locomotive  Firebox,  Harriman  Standard.  .  353* 
Locomotive  Fireboxes,    Water    Spaces 

Around    243,  247 

Locomotive  Fire  Door  Opener,  Automatic.  408 

Locomotive  Fire   Door,   Single 259 

Locomotive  Frame  Bracing,  M.  C.  R.   R.  .  257* 

Locomotive   Frames,    Breakage   of 261 

Locomotive  Frames,   Thermit  for  Welding.  346* 

I>ocomotive  Frames,  Harriman  Standard..  320* 
Locomotive,  Freight — See  Freight  Locomo- 
tive. 
Locomotive    Front    End,    American    Enoi- 

.NEEK      20* 

Locomotive    Front   End,    Harriman    Stand- 
ard     250* 

Locomotive    Front    End    Tests,    Amebican 

E.NGi.NEER    18,    308*,  421 

Locomotive    Fuel    Premiums 91 

Locomotive    Grates,    Air   Openings. ..  .102,  113 

Locomotive   Grates    for   Soft   Coal 301 

Locomotive   Heat    Storage 104 

Locomotive,  Heavy  Switching 330* 

Locomotives  in  the  U.   S 357 

Locomotive    Journal    Bearings 424* 

Locomotives,  Large    298 

Locomotive,  Long  Hun 30 

Locomotive    Lubrication,    Grease 99 

Locomotive,   Main   Kod  for  Balanced  Com- 
pound       246* 

Locomotive,  Mallet   Compound,   B.    &   O. . .  229 
Locomotive,     Mallet     Compound     for     Road 

Service     408 

Locomotive,    Mallet    Compound,    for    Porto 

Rico     183* 

Locomotive,  Model    for   Purdue 459 

Locomotive,   Old    101 

Locomotive,     Packing    Troubles 93 

Locomotives.     Passenger  —  See     Passenger 
Locomotives. 

Locomotives,    Pooling   of 225 

Locomotives,   Power   of 55 

Locomotives,    Powerful,    Muhlfeld 223 

Locomotive   Progress    49 

Locomotives,    Proper    Loading  of 241,  274 

Locomotive      Repairs,      Classification      of. 


Vaughan     27 

Locomotive    Repairs,    Cost    per    1,000-Ton 

Miles     409 

Locomotive    Repair   Records 193 

Locomotive    Roundhouse,    Elkhart 42* 

Locomotive   Service,   Lost  Time    in 53 

Locomotive    Shops,    Canadian    Pacific    Ry., 

1*,  37*.  75*,  161*.  219*.  326*.  363* 

Locomotive    Shops,    L.    &   N.    R.    R 208* 

Locomotive  Shops.   Rock  Island,   East  Mo- 
line   389*.  409,  429* 

Locomotive  Shops,  Proportions  of 334 

Locomotive  Stacks,  American  E^ngineer.  .  22* 

Locomotives,   Standard.   C,   R.    I.  &  P 84* 

Locomotives,   Standard,     Harriman     Lines. 

154*,  200*, 250*,  288*.  322*,  353*.  400*.  441* 

Locomotive   Standardization    168 

Locomotive   Steam   Gauge 237* 

Locomotive    Stoker,    Victor 235 

Locomotive   Stoker    251 

Locomotives,    Superheated   Steam    in 242 

Locomotive   Superheater,    Cockerill 340* 

Locomotive.  Superheater,  172*,  227*.  329*  338* 

Locomotive    Superheater    Tests 338* 

Locomotive,  Superheating   99.  297 

Locomotive    Superheating,    Von    Borries. .  145 

Locomotive  Table    84,  154* 

Locomotive  Table   Inset May   Number 

Locomotive  Terminal  Facilities 310* 

Locomotive  Test   Committee 375 

Locomotive  Tests,  P.   R.  R 275 

Locomotive   Test,    St.    Louis 147 

Locomotive  Testing  Plant,    Germany    436 

Locomotive  Testing  Plant,   P.   R.   R 127* 

Locomotives,  Time  Service  of 312 

Locomotive   Truck    Hanger 79* 

Locomotive  Truck,  Leading,  L.   S 20* 

Locomotives,    Valuation   of 8 

Locomotives,    Value,    Depreciation 40* 

Locomotive    Valve   Gear,    Von    Borries 145 

Locomotive   Valve   Gear,    Walschaert,    46*. 

94*,  179,  213*,  218,  317,  362*  410 

Locomotive    Valve    Motion 79*,  92 

Locomotive,    Vauclain   4-cylinder    Balanced 

Compound.  .97*,  109*.  177*,  246*.  416*,  455* 

Locomotive   Wheel    Loads 99 

Locomotive,   Wind     Resistance 86 

Lodge  &  Shipley  Follower  Rest 142* 

Lodge  &    Shipley  Grinding  Machine 63* 

Longstreth,    Edward    143 

Lonie,  J.  H.,  Classification  of  Locomotives 

for    Tonnage    Rating    Purposes 437* 

Lodge  &   Shipley  Turret  for  Lathe 187* 

Lost  Time  in  Locomotive   Service 53 

Louisville    &    Nashville,    Louisville    Shops,  207* 

Lubricator,    Car    Journal,    Harrison 386* 

Lucas   Machine   Tool   Co 32* 


McCasliu,    A.    W.    Blacksmith    Shop 

McGill,  A.,  Water  Softening 

MeKees    Rocks    Power    Plant 

Machine  Shop,   Car   Department,   Montreal, 

Machine   Shop,    East   Moiine 

Machine  Shop,  List  of  Machinery.  C.  P.  R. 

Machine  Shop   Output,    Increasing   the.... 

Machine  Tool  Builders'  Association,  Na- 
tional      

Machine  Tool  Design,  Improvements  in... 

.Machine    Tools.    Fool    Proof 

.Machine    Tools,    Improvements    in 

Machine   Tools,    List  of,   Angus    Shops.... 

Machine  Tool  List,  Angus  Car  Machine 
Shop     

Machine    Tools.    Maintenance    of 

Machine  Tools,  Motor  Applications  to — See 
"Motor  Applications  to   Machine  Tools." 

.Machine    Tools,    Requirements    of 

Machines,    Scrapping    Old 

Machine  Tools,  Selection  of 299, 

Machine   Tools,   Smashing   of 

Machine    Tools,    Speed    Changes    for 

Machine    Tools,    Variable    Speed    for.. 261, 

Machinery.    Plan    for    Maintalnmg 

Machinery,    Wearing    Out    Policy 

Magnets.    Lifting 

.Malleable    Iron    Wearing    Surfaces 

Mallet  Compound  Locomotive  lor  Porto 
Rico     


9 

92 

377* 

115* 

392* 

164 

347 

422 
446 
260 
371 
164 

114* 
133 


370 
187 
446 
187 
298 
300 
133 
126 
343* 
287 

183* 


Mallet    Compounds    for    Road    Service....  408 

Mallet   Compound    Performance 229 

Mandrel    for    Driving    Box    Brasses 372* 

Marine  Engineering.  Advance  in 96 

M.    C.    B.    &   M.    M.    Convention,    1906....  376 
Master   Car   Builders'   Association  Conven- 
tion       243 

Master  Car  &  Locomotive  Painters'  Asso- 
ciation       347 

Master  Mechanics'  Association  Conven- 
tion      241.  307 

Master,    Then    Shed    Detail 347 

Mechanical    Conventions,    June,    1905....  17 
Mechanical  Department  Records.  Graphical, 

447,  451* 

Mechanical   Draft 101 

Mechanical    Stoker   for  Locomotives 251 

•Meetings   and  Team   Work 335 

Men,   Efficiency   of 318 

Men,  Importance  of  Coaching 446 

Men,  Mechanical  Treatment  of 408 

Metal    Bearing 106* 

Michigan  Central  Frame  Bracing 257* 

Mikado    Type    Locomotive,    N.    P.    Ry..5*,  367* 

Mill.    Planing.    C.    P.    R 39*.  117* 

Milling    Attachment,    Kempsmith 306* 

Milling  Castings 406*.   409.  449* 

Milling  Machines,    Becker-Bralnard.  .176*.  266* 
Milling   Machines.   Cincinnati   Milling   Ma- 
chine   Company 14* 

Milling  Machine  Efficiency 386 

Milling    Machine,    Heavy,    Newton 381* 

Milling    Machine,    Kempsmith 66* 

Milling    Machines,    Planer    Type 176* 

Milling    Machines    in    Railroad    Shops.  .  .  .  14* 
Milling   Machines,   Vertical.   Becker-Brain- 

ard     266* 

Milling    Machines,     Vertical,     in     Railroad 

Shops    , 228* 

Milling    Machine,    Vertical,    Newton 32* 

Miner,    Max    Howard 463 

Moline    Locomotive     Shops,     Rock     Island 

System    389*,  409,  429* 

Montreal   Shops,  Canadian  Pacific  Ry.,  1*, 

37»,    75*,    114*,    161*,    219*.    326*,  363* 
Motive   Power  Department   and   Train    De- 
lays       408 

Motor  Application  to  Machine  Tools, 
23*.  25*.  31*.  59*,  61*,  64*.  66*.  102*. 
114*.  140*.  163*.  182*.  184*.  188*. 
220*,     230*.     268*,     303*.     337.     348*. 

349*.  374*.  384*.  419*.  423*.  45«*,  461* 

Motor    Cars 128 

Motor   Cars    for    Steam    Roads 121*.  335 

Motor  Car,    Gasoline,   U.    P.   R.    R...294*,  420* 

Motor  Car  Gearing,   Efficiency   of 212 

Motor,     Commercial    Electric 348* 

Motors    for    Cranes,    Westinghouse 30* 

Motor   Drive    for    Planers 31* 

Motors,   in  Angus  Shops 75* 

Motors.     Induction 348* 

Motor,    Interpole    Variable    Speed 139* 

Motor,    Northern    Electric 59* 

Motor    Speed    Controller 22* 

Motors,    Steel,    Frame,    Triumph 383* 

Muhlfeld   on    Mallet  Compound  Locomotive  229 

Multiple   Drill.  Foote,  Burt  &  Co 304* 

National  Machine  Tool  Builders'  Associa- 
tion       422 

Newton    Boring    and    Drilling    Machine..  348* 

Newton  Milling  Machine 381* 

Newton   Vertical   Milling  Machine 32* 

New  York  Central   Baggage  Car  for  Autos.  444* 

New  York  Central  Lines,    Cars    for 424 

New  York  Central   Dynamometer  Car  ....  198* 

New   York  Central   Inspection     Locomotive,  384* 

New  York  Central  Locomotive    109* 

New  York  Central  Production      Improve- 
ments       49* 

New    York  Central    Third    Rail 366* 

Niles    Lathe,     Axle 268* 

Niles    Radial     Drill 306* 

Niles    Driving    Wheel    Lathe,    90-inch 182* 

Norfolk   &   Western   Coal   Car 171* 

Northern    Multi-Speed    Motor 59* 

Northern    Pacific    Dynamometer    Car 284* 

Northern    Pacific    Ry.    Locomotive 5*.  367* 

Norton  Grinders  in  Locomotive  Shops, 

232*,  419* 


1 


Norton    Grinding    Co.,    Gap    Grinding    Ma- 

cliine    419* 

Notes,    36,    72,    108,    144,    191.    238,    279, 

316,  352,  388,  428,      463 

OH   Cups    for   Side   Rods 102* 

Oil   Fuel    in    Blacksmith    Shops 94 

Oil  Furnaces   458 

Oil  Houses,  East  Moline  Shops 396* 

Operation   of  Trains,   Henderson 11* 

Ore   Car,   50-ton,   D..    M.   &  N.  Ry 245* 

Oregon    R.    &    N.    Co.    Locomotive 246* 

Pacific  Type  Locomotive,   C,   M.   &   St.   P. 

Ry 74» 

Pacific    Type   Locomotive,    C,    R.    I.    &    P., 

84*.  282* 

Pacific   Typo  Locomotive,   Erie 172*.  227* 

Pacific  Type  Locomotive,  Harriman  Lines.  154* 
Pacific    Type    Locomotive,    O.    R.    &    N....    246* 

Pacific  Type   Locomotive,   N.    P.    Ry 5* 

Pacific  Type  Locomotive,  Santa  Fe 455* 

Packing   Rings   for   Pi.stons,   Making,    178*, 

235*,  347* 

Packing   Troubles   of   the    S.    M.    P 93 

Paint    and    Paper    for     Steel    Work 323 

Paints,   Linseed   Oil 89 

Paint  Shop,   Car,   Collin  wood 293* 

Paint    Shops,    Scaffolding    for 253* 

Paper    and    Paint    for    Steel    Work 323 

Passenger  Car  Construction,  Dangers  of,  152 
Passenger  Car  Paint  Shop,  Collinwood..  293* 
Passenger    Car    Paint     Shops,      Scaffolding 

for    253* 

Passenger    Car    Repair   Shop 374* 

Passenger    Car    Shop,    C.    P.    R 37*,   120* 

Passenger   Cars,   Steel 283 

Passenger     Cars,      Steel,     Lonaon     Under- 
ground        248* 

Passenger  Locomotive.  Atlantic  Type,  Erie 

R.    R -^;:;irwV..... 177*,  287* 

Passenger   Locomotive,   Atlantic    Type,    C, 

R.    1.  &  p 84*.    329*,  416* 

Passenger  Locomotive,  Atlantic  Type,  Har- 
riman   Lines 154* 

Passenger    Locomotive,    Atlantic    Type,    N. 

Y.     C 109* 

Passenger  Loccmotive,   Pacific  Type,   Erie. 

172*.   227* 
Pas.senger    Locomotive,     Pacific    Type,     C, 

M.   &   St.    P.    Ry 74* 

Passenger    Locomotive,    Pacific    Type,    C. 

R.    I.    &    P 84*.   282* 

Pas.senger   Locomotive,    Pacific   Type,    Har- 
riman   Lines    154* 

Pas.senger     Locomotive,     Pacific     Type,     L. 

S.   &   M.    S 21* 

Passenger    Locomotive.     Pacific     Type,     N. 

P.    Ry .v>>;u        5* 

Passenger     Locomctive,     Pacific     Type.    O. 

R.   &    N 246* 

Passenger    Locomotive,    Prairie    Type.    C, 

B.    &    Q 78* 

Passenger    Locomotive,    Suburban    (2 — 6^ 

2),   C.    &    W.    1 56* 

Passenger    Locomotive,     10-Wheel,    C,     R. 

I.   &    P 84* 

Passenger    Locomotive,    10-Wheel,    D.,    L. 

&   W 407* 

Pas.senger     Locomotive,     10-Wheel,     'Frisco 

System     97* 

Pattern    Shcp.   C.    P.    R 4* 

Pennsylvania    Railroad    Coke    Cars 358* 

Pennsylvania  Railroad   Dynamometer  Car.      332 

Pennsylvania   Railroad.   Fast   Run   on 455 

Pennsylvania   Railroad   Locomotive  Tests.  .      147 

Peun-sylvania   Railroad   .Mail   Cars 112* 

Pennsylvania    Railroad    Co.,    New    Cars.  .  .      424 
Pennsylvania     Railroad,     St.     Louis     Fair 

Awards     17 

Penn.sylvania  R.  R.  Steel  Cars. 148*.  358*.  436* 

Pennsylvania    Testing    Plant. ' f,".v;   127* 

Pensions,    Pennsylvania    Railroad 177 

People,    Cwrwd,    Weight    of 151 

Personals,     35,     69.     107,     143.     190.     237, 

270,  302,  350,  387,   427,      462 

Piece    Work IgO 

Pipe    Bending    Machine 265* 

Pipe    Cutting    and    Threading    Machine. 

101*,   184* 
Pipe.    Iron,    Cement    for    Leaks 425 


Pipe    Threading    Machine »•,•.*•>  ».» •    100* 

Piping    for    Blow-Off    System vv  i  4  V.-.J"     80* 

Piston,  Harriman   Standard 205* 

Pi.'-tou    Packing    Rings,    Record    for..  235*,   347* 

Piston    Packing    Rings,    Turning   of 178* 

Piston    Rod    Burnishing   Tool ..,..      94* 

Piston    Red   Turning   and    Fitting....";.;.      49* 

Piston     Valve 201* 

Piston    Valves    Between    Frames 179 

Piston   Valves,   Leakage  of . 318 

Pitkin,   Albert   J ....  ,-.  ,.  .  .  .      463 

Pittsburgh     Tonnage 1  .  ,.  V-V. .  ;  .      259 

Pittsburgh    &    Lake    Erie,    75-ton    Car.  .  .  .    324* 
P.  &  L.  E.  R.  R.,  Water  Softening,  16.  19, 

50*.    8'6*,    92,    136.    180,      373 

Planer,    American    Tool    Works    Co 188* 

Planer.    Betts.    60-inch,    Motor   Driven 423* 

Planer.    Cincinnati.  .C»,..L ;.',.. .v.,.  .  .61*.   303* 

Planers.  Motor  Drive  for . . . ^..;. :;:.. , 31* 

Planer,    Double   Head,    Pcnd.  .\  . .  .  i  >  ;  1  . .  .    220* 

Planer     Practice 185 

Planer,   Reversing  Mechanism. 140* 

Planer    Speeds .r.-.^vV.  w~     265 

Planer  Tools,   Efficiency   of .  .  .      334 

Planer    Type    Milling    Machine. 176*.  381* 

Planing   Mill.    C.   P.    R...sii-i>, 39*.    117* 

Pneumatic    Tools,    Care   of . 186 

Poraeroy    on    Lost    Motion    In    Locomotive 

Service     53 

Pomeroy   en  Crank   Pins  and  Axles 415* 

Pooling    Locomotives 225 

Portable  Drill,   Electric  Driven 461* 

Postal    Cars,    Reinforcement    of 112* 

Powdered    Fuel 259 

Power   Committee   Report,   C,   R.    L   &  P., 

8,    40*,    84*,    121*,      166 

Power,   Cost   of 329 

Power  Distribution,   Angus  Shops.,...,..      78* 

Power    Forcing    Press .,•».;. .  .      32* 

Power    House,    Angus    Shops.  .... .;;vV. .       75* 

Power  House,   East   Moline   Shops.  ..  .v., i;.;   429* 

Power    House    for    Roundhouse. .  ......;,\,-»     45* 

Power    Plant,     Gas     Engine.  ...  .7..  .C.;v   124* 

Power  Plant  at   McKees   Rocks  Shops....    377* 

Power    Station,    Gas   Engines 124* 

Prairie  Type  Freight  Locomotive,   Burling- 
ton           78* 

Prairie  Type   Locomotive,  L.   S.   &   M.   S..      21* 

Premium    Plan    for    Shopmen 303 

Premiums     for    Fuel     Economy............         91 

Press,   Power    Forcing .■.■.■."...  .      32* 

Pressed    Steel    Car 236* 

Production     Improvements,     49*,     73,     90, 
105,     178*,     235*,     263,     291*,     347*. 

372*,  375*,   406*,   409*,   449* 

Progress    in    Locomotives 49 

Progressive  Association,  B.  &  A.   R.   R.  .  .  .         10 

Promotion     i05 

Punching    Machine,    Cincinnati 65*.  349* 

Purdue,     Model    Locomotive     for 459 

Purdue   University.    Model    Locomotive....        13 
Purdue    Locomotive    Museum.iiWii.y »,»*•- •        64 

Quayle,   Locomctive   Progress 49 

Quayle.    Valve    Motion 92 

Queen    City    Shaper -  .^  :::.>;  .v.,;  135* 

Quereau  on  Walschaert  Valve  Gear......      317 


Racks  for  Locomotive  Rods,  C.  P.  R.  Shops.   222* 
Radial    Drill,    See    Drill,    Radial. 

Radiator  Valve,  Self-Packing 426* 

Railroad   Equipment,   U.   S 357 

Railroad   Statistics    .     .     .i. .;...;. 459 

Railroad  Supply  Man  in  England.-,.....      446 

Railroad   Y.    M.  C.   A .^'^^L^,..      457 

Rails,    Manganese,    Steel.  ..,;... .V^«;...>r.. .      125 

Railway   Appliance   Co i ....'....'...  .      34* 

Rational       Locomotive      Repair       Records, 

Vaugban     '     jQg 

Reamers    for    Connecting    Rods 291* 

Reamers,    Expanding,    for    Bushings 372* 

Recent  Development  of  the  4-Cylinder  Bal- 
anced   Compound iak 

Records,  Graphical ^^-j'   45^, 

Records   of  Locomotive   Repairs,   Vaughani     193 

Recruits.    Education    cf ,'     2O8 

Repairs,    Locomotive.   Classification   of 27 

Repair  Records  for  Locomotives,  Vaughan,     193 
%pair    Schedule    for    Locomotives 159 


Repoit  of  Committee  en  Freight  Ekiuip- 
ment.    Rock    Island 153,    206, 

Report  of  Committee  on  Power,  C,  R.  I. 
&  P 8,  40*,  84*,  121*. 

Reporting   Locomotive   Defects 

Reports,   Value  of  Clear 

Rheocrat  for  Machine  Tools 

Riehle    Bros.    Cement    Tester 

Riveted   Joints 

Riveter,    Hydraulic.    Woods 

Rivets,    Shearing  Strength   of 

Rock  Island — See  Chicago.  Rock  Island  & 
Pacific. 

Rods.    Forging   and    Repairing 

Rod,  Main.  Bifurcated  for  Balanced  Com- 
pound       

Rogers    Locomotive    Works    Locomotive.  .  . 

Roof  Truss,  Wood,  C.  P.  R 

Roundhouse    Appliances .......  ^ ., . , ... . .  . 

Roundhouse.    Ash    Pits.................. 

Roundhouse,   Ash   Hoist 

Rcundhou.se,    Drop   Pits 

Roundhouse,    Elkhart.    L.    S.    &    M.    S.    Ry., 

42*. 

Roundhouse    Foreman.    Troubles    of 

Roundhouse    Heating    and    Ventilation.... 

Roundhou  e    I.,ayouts .^,.. ..  . 

Roundhouse,  Lighting  of /,  .V.v.  v . . .  . 

Roundhouse    Piping,    Elkhart 

Rcundhou.se    Equipment    and    Operation... 

Royal    Ventilator 

Rubber,    Consumption    of 


254 

166 
371 
260 
22* 
33* 
300 
100* 
381 


369* 

248* 
56* 
39* 

99 
43* 
44* 

83 

80* 

95 

349 

310* 

83 

80* 

54 

315* 

174 


St.   Louis   E^xposition,     Railroads    at 

St.   Louis   Southwestern        Railway       Draft 

Timber   End   Casting . 

Sand   Houses,    B.    &  O ,v."*  ..  .  . 

Sander,    Three-Drum    .v..  ♦....»  ^  .^ .  .  . 

Sanders.    Care    of .  .  .  . .'. . . . , 

Santa   Fe  Pacific  Type  Locomotive 

Saw    Bench,    American ,,»...... 

Schedule    for   Locomotive    Repairs.  ....*.  . 

Scrapping   Old    Machines 

Screw  Machine.   Warner  &  Swasey 

Seaboard   Air   Line   Coal    Car 

Sellers     Boring    Mill -..,- 

Sellers   William    .■.'., ..;...  . 

Sellers.  William,  as  a  Designer 

Sellers    Lathe 

Seley.    C.    A..    Steel   Freight   Car    Design.. 
Sewage  Disposal  Plant,  East  Moline  Shops, 

Shaper,   American  Tool  Works  Co 

Shaper.   Cincinnati    

Shaper.   Queen    City.   Geared.   Crank 

Shaper,   Stockbridge    

Shaper,    Stpptoe    

Shavings    Exhaust    System,    Angus    Shops. 

C.    P.    R ;, 75. 

Shoes  ard  Wedges,  Milling 

Shop.    Blacksmith,  C.   P.   R 5*, 

Shop,    Blacksmith.    McOaslin,   A.   W 

Shop.    Cabinet,    C.    P.    R 

Shop    Column-^.  C.   P.   R 

Shop    Ocst ^  ^ 

Shop    Forces,   Organization    of 

Shop    Foremen     

Shop    Heating    System 

Shop   Improvements    . . ;'.  1 

Shop   Layouts    

Shop    Machinery.    Bamum 

Bhop    Machinery.    Maintenance   of 

Shop.    Passenger   Car,   Collinwood..,.,... 

Shopmen,    Development    of 

Shop  Operation,  C.  &  N.   W.   Ry 

Shop    Schedule,    C.    &    N.    W.    Ry 

Shop    Schedule    for    Locomotive    Repairs.. 

Shop  Telephone     System 

Shcp    Tool    Rooms .;!..';.'. 

Shop    Ventilation    System 

Shop    Work    Benches 

Shops,    Angus,    Canadian    Pacific    Railway, 

1*,    37*.    75*,    114*,    161*.    219*,    326*, 

Shops,   Areas   and  Proportion,   C.   P.    R.... 

Shops.  Canadian  Pacific  Railway,  Montreal. 

1*.  37*.  75*.  114*.  161*.  219*.  326*! 

Shops,   Cost   of   Equipment .' 

Shcps.    Dlscus.slon    of 

Shops.    Electric   Power   for 

Shops,     Locomotive,     C.     P.     R..     1*,     37», 

114*.    219*, 
Shops,    Locomotive,    Proportions    of 


48 

258* 

258 

267* 

407 

455* 

344* 

159 

187 

103* 

211* 

341* 

70 

383 

234* 

281 

399* 

188* 

230* 

135* 

232* 

102* 

117* 

449* 
38» 
9 
38* 
37* 
407 
360 
405 
264 
168 

307* 
227 
1S3 

374* 

291 

73 

73 

159 

436 

97 

264 

222* 

363» 
1* 

363* 
134 
294 
366 

326* 
334 


Starbufk 
Statistics. 
Staybolts. 
-Sfaybolts. 


Steam 
Steam 


Shop:*,    Rock   Island    Loecmotive,   East   Mo- 

line    389*,  409, 

Shops,    South   Louisville,  I*  &   N.    R.    R... 

Shops,     Star    Performances     in 

Siberian     Railway.    Second    Track 

Side    Door    Suburban    Passenger    Cars.  .  .  . 

Side    Rod    Oil    Cups 

Simoiiton    Door    Operating    Gear 

Six-Wheel    Tru(  ks,    Brake,    on 

Sleeping    Cais,    Improvement    in 

Slur.    An    I'ndeserved 

Small    Things    H   ught    by    Railroads 

Smashing    Mai  bine    Tools 

Smile.    The   Value   of  a 

Smokfbox.    Amkkica.n-    E.vt.inker 

Sniokehrx     Arrangement,    Locomotive 

Sniokejai-k    for    Roundhouse 

Socket    for    Crane    Slings 

Sco    Line    Superheater    Lccomotive 

South    Louisville   Shops,    L.    &    S.    R    R.... 

Spark    Problem  on    English   Railways 

Spe<-ial    Apprentiie,    Experience    of 

Spokane   &    Inland   Railway,    Eleftriflcation 

of         

Sprii  j;fleld    Axle-Poring    I^the 

Springflf  Id     Lathe 

Springfield    Turret    Lathe 

Sprinklers.    Automatic.    Tests 

Stack.    Amkkii'an    ENtnXKKR 

Stafford.    P.    E.    D.,    on    Flexible   Staybolts, 
Standard  Cars.  C.   R.    I.    &   P...153,   206, 

Standard   Locomotives.  C,   R.    I.   &   P 

Standard  Locomotives.      Harriman      Lines, 
l.l-l*.    2<Hi*,    2.")0»,   288*,   320*,   35.3», 

Standard     Pipp    Threading     Machine 

Standard    Steel    Car   Co.    Car 

on    Riveted    .Toint-s .  .h ,  i';^ ;  .'.* . . 

Railrrad 

Kails-Hollow    

Flexible    342*, 

Steam    Gauge,    American 

Steam    Hammers    vs.    Men....'.., 

Motor   Cars 

Turbine.    Long    Run    of 

Steam    Turbines,    Speed    of 

Steam    Turbine.    Starting    a 

Steel   Axles.    How   they  Fail 

Steel   Cars,    Development   of .  .  .  148*.  .^58*. 

Stet  I    Cars    in    France 

Steel   Cars,   P.    R.   R 148*,  ."JSS*. 

Steel  Cars — See   Cars.    Steel. 

Steel    Cuts   Faster   Than    Iron,   Why 

Steel     Freight    Car    Design,    Seley 

Steel    Foundry,    C.    P.    R 

Steel    In'-ufflciently    Worked 

steel    Passenger  Cars 

Steel  Passenger  Car-s,  London  Under- 
ground      

Steel   Street   Car- 

Steel,    Treatment   of    High-Speed 

Steen,  .1.  C.  on   Machine  Tools 

Steptoe    Shaper 

Stiles    .Journal    Hearings .....v."..... 

Stillwell    on     Eleitiic    Traction 

Stokers.    Automatic,     fr    Locomotives.    13, 

90.   235, 

Store    House,   C.    P.    R 

Store    House,    East    .Moline 

Street    Railways,    Unprofitable 

Stuckl.  A..  Provision  for  End  Shocks  and 
Car     Framing 

Sturtevant    Co.     Plant 

Sturtevant    Generating   Set.  .v;v.  .......  . 

Sturtevant    Shavings    Exhaust 

Suburban    Locomotive,    C.    &    W.    I 

Suburban  Ix)comotive  Table 

Suburban    Passen.ger   Cars.    111.    C.    R.    R.  . 

Superheater    I.iOcomotive.    Co<kerill 

Superheater    Tests    for    locomotives 

Superheating.    Earliest    Record   of 

Superheating    for   Locomotives 

Superheating  for  I»ccmotives,  Von  Ber- 
ries      

Sullivan    on     Suburban     Pa.ssenger    Cars.  . 

Superheaters    in    Locomotive,    150*,     172*, 

227*.    329*. 

Superheater    in     Compound     Locomotive.  .  . 

Superheated    Steam    for    Locomotives 

Supply    Men    in    England 

S>irf;icc     Grinder 


429* 

207* 

251 

67 

152 

102* 

149* 

95* 

174 

371 

160 

187 

408 

20* 

308* 

43» 

100* 

150» 

207* 

446 

179 

423 

62* 

302* 

235* 

103 

22* 

342* 

254 

84* 

441* 

101  • 

245» 
300 
459 
190 
411 

237* 
17 

121* 

32 

64 

379 

458 

436» 
111 

436* 

373 
281 
32«* 
160 
283 

248* 

258 

420 

300 

102* 

424« 

95 

251 

5* 

395» 

99 

416* 
385» 

67» 
117* 

56* 
56 

152 
340* 
338* 

177 
99 


145 
152 

338* 

150* 

271 

446 

104* 


Sweney,     Don,     on     Flues     With     Reduced 

Firebox    Ends 405 

Switches   fcr  Alternating  Current 186* 

Switching  Locomotive.   Harriman   Lines.  .  .    154* 
Switching    Locomotive,    6-Wheel,    C,    R.    I. 

&   P 84».  443* 

Switching    Locomotive,    10-VVheel,    L.    S.    & 

M.     S 335* 

Team    Work    and    Meetings 168,      335 

Technical    Publicity,  Association 457 

Telephone    Sy.stem.     Shop 436 

Ten-Wheel    Locomotive,   C,    R.    I.    &    P., 

84,  362* 
Ten-Wheel    Passenger    Locomotive,    D.,    L. 

&     W 407* 

Ten-Wheel    Locomctive,     'Frl.sco    System..      97* 

Tender    Spring,     Phipnix 106* 

Tenders,    Standard,  Harriman   Lines 441* 

Tender    Truck.     Barber 105* 

Tender.  Vanderbilt 442* 

Te.'Jt    of    Loecmotive,    P.    R,    R 147 

Te-ting    Plant    for    Coal,    Results 153 

Testing   Plant.     Locomotive     127*,     436 

Tests  of  Front   Ends.   American   Enoi.neer, 

18,    308*,      421 
Tests    of    Superheaters    for    Locomotives..    338* 

Te-:ts    cf   Twist    Drills gO* 

Thermit    for   Welding    Locomotive   Frames,  34G* 

Third    Rail    for    New    York    Central 366* 

Tire,    Peculiar    Wear   of I8I 

Tire  Turning   Records 264 

Tires,     Driving    Wheel.    Weights    of 175* 

Tires,     Shrinkage.     Allowance     for.... 242,      275 
Tonnage   Rating.  Classification    of    Locomo- 
tives for,  Lonie.   J.   H 437*,      446 

Tool    Equipment    for   Locomotives 260 

Toci    Room    and    Jig    Improvements 259 

Tool    Rooms   in    Railroad    Shops 97 

Tool    Steel.    High-Speed 62 

Tool    Steel,    Treatment    of 420 

Tool   Steel,   New 305 

Tools,    Boiler   Shop.    C.    P.    R igg 

Tools,    Care    of    Small 52 

Tcols.    Pneumatic.    Care   of 186 

Train    Delays    and    the    Motive    Power   De- 
partment           408 

Train.    Fast.    Lake    Shore 283 

Train,  Heavy  Passenger  in  England 48 

Train    Loads    and    Speeds,    Henderson 11* 

Trailing   Truck,   Harriman   Standard   Ixyo- 

motives    ^qq. 

Trailing   Truck   for  Locomotives 135* 

Train    Operation.    Cost    of,    Henderson....      11* 

Transfer    Table.    C.    P.    R 39*,  120* 

Traveling    Hoists,    Electric .'  378* 

Traverse     Grinder 384* 

Tree    Climbing   Conte.st -   261 

Triumph    Electric    Co.    Motors 383* 

Truck    Arch    Bars 3i4» 

Truck    for    Driving    Wheel    Tires 372* 

Truck    Hanger    for    Locomotive 79* 

Truik.   I.rf)comotive     Trailing 135* 

Truck.   75-ton   Steel   Car 326* 

Truck    Shop,    C.    P.    R 4*     ji4« 

Truck,   Tender.    Barber    io5* 

Truck    Wheel     "    20I  • 

Trucks,   Braking  on   Six   Wheels 95* 

Trucks.   Engine,  Harriman  Standard  Loco- 
motives        400* 

Trucks,    Improvement    Needed    in 53,        54 

Trucks,    Trailing.    Harriman   Standard   Lo- 
comotives          400* 

Tubes,    Arch,    in    Firebox 52* 

Tubes    With    Reduced    Firebox    Ends 405 

Tunnel,    Simplon i25 

Turbine    vs.    Reciprocating   Engines 187 

Turbine,     Steam,    Curtis 297* 

Turbines,    Steam,    in    Marine    Service....      323 

Turret    for    Lathe    Carriage 187* 

Turret    Lathes,    Bardons    &    Oliver 210» 

Turret    Screw    .Machine 103* 

Twist    Drills,   Care   of 264 

Twist    Drill    Dynamometer 60* 

Twist    Drill   Tests. "      qq. 
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ANGUS  LOCOMOTIVE  &  CAR  SHOPS,  MONTREAL. 


Canadian  Pacific  Railway. 


II. 


t.KXEBAI.  CH.M'..\CTER  OF  THE  BL'ILDINtiS. 


{For  previous  article  see  this  journal.  December.  1904,  p.  4.'il.) 
The  buildings  are  excellent  throughout.  They  are  substan- 
tial, serviceable,  free  from  "frills"  or  wasteful  attempts  «t 
ornamentation,  and  are  well  adapted  to  their  purposes.  The 
buildings,  as  well  as  their  arrangement,  reveal  most  careful 
engineering  work.  Their  construction  will  precede  their  func- 
tions and  interior  arrangement,  in  this  description.  In  the 
following  table  the  areas  and  proportions  are  given.  No  ac- 
count is  taken  of  sheds  and  lavatories,  the  latter  being  gen- 
erally built  upon  the  Jarger  buildings  as  lean-tos. 

AREAS  AND  PROPORTIONS. 

Sq.  Ft.  Area.     Percentag*. 

I.«comotive  shop    v/".  .........-.•»*-,  .  190,384  22.6 

(Jrey    iron    foundry i.  . .  j,  ...  .V,<  i  ;i,  .  .  .  .  41,724  4  9 

Pattern  shop   : .  .,;;Vv:. ,..'. ;.'.,.., .  .  8,200  1.0 

Pattern     storagt^     j  .-.^i; .  .  .  . .  .  .-^  .  7,500                       .8 

Car  machine  shop .w.:. . 37,440  4  4 

Truck    shop     :. . .;  , 35,588  4  2 

Freight   car   shcp .■ : 57,780  6  9 

Wheel    foundry    :, . . .  .i.'. ..  >..  .v.  . ..: 24,039  29 

Frog    shop     ........ .:4....  ..,.*.... 26,928  3.2 

Blacksmith    shop     .  , . » . .:.  .  1  *  .,;  ..;...;.•....  84,(»82  10.0 

Power     house     .'i .  .v.  ...............  .  17,976  2.1 

Planin?    mill     . ...;«. ;  :;  .", 63,000  7.5 

Dry    kilns     ....;;." .  .  .  V.  : 9,350  l.l 

Cabinet   and   upholster  shop    53,940  6.4  " 

Passenger    car   shops    134,400  16.0 

General    stores     60,490  6.0 

Total 842.821 

The  buildings  with  the  largest  spans  were  built  with  steel 
trusses,  but  the  smaller  ones  are  of  slow-burning  construction, 
using  wooden  roof  trusses,  except  in  the  truck  shop,  where  a 
portion  of  the  roof  is  supported  by  20-in.  I  beams.  Small 
lean-to  additions  have  been  applied  to  the  juain  buildings,  to 


piovide  foi  lavatories,  shop  offices  and  fan  rooms.  The  shoiw, 
as  a  rule,  are  unusually  well  provided  with  natural  lighting, 
the  windows  are  high,  and  cover  about  half  of  the  wall  area, 
and  the  skyJights  about  one-quarter  of  the  roof  area.  The 
windows  are  all  provided  with  10-oz.  clear  glass,  in  10  x  16-in. 
panes.  The  blacksmith  shop  and  foundry  buildings  have 
clere  story  windows,  and  the  other  shops  are,  as  a  rule,  lighted 
with  monitors  12  ft.  in  width,  arranged  transversely,  and  with 
roofs  pitched  both  ways,  fitted  with  %-ln.  rough,  German,  roof 
glass. 

The  foundations  of  nearly  all  of  the  buildings  are  very  deep, 
owing  to  the  nature  of  the  ground,  and  the  amount  of  filling 
which  was  required.  About  |80,000  is  buried  in  the  founda- 
tions, which  are  carried  to  rock  through' soft  clay.  Some  ot 
the  foundations  are  20  ft.  in  depth.  They  are  built  of  rough, 
flat  stone,  surmounted  by  walls  of  rubble  masonry  27  in». 
thick,  extending  to  within  1  ft.  of  the  level  of  the  ground. 
A  course  of  concrete  surmounts  these  walls,  and  reaches  about 
2  ft.  above  the  level  of  the  ground,  finishing  in  a  course  of 
cut  etone,  upon  which  the  brick  walls  are  built.  The  walls 
are  12  ins.  thick  at  the  top,  and  from  12  to  20  ins.  thick  at  the 
bottom.  In  nearly  all  c-ases  they  carry  the  weight  of  the  roof. 
Pile  foundations  were  used  for  the  cabinet  shop,  pattern  build- 
ings, general  storehouse  and  frog  shop.  All  the  rest  are  on 
concrete  and  rubble.  Steel  roofs  aie  used  for  the  blacksmith 
shop,  the  foundries,  the  power  liouse  and  the  locomotive  ahop. 
The  construction  of  the  roofs  of  the  buildinge  constitute  an 
important  feature  of  the  plant,  to  which  adequate  space  can- 
not be  given  in  this  article.  Another  important  feature  is 
the  large  use  of  wood,  which  reflects  the  opinion  of  under- 
writers as  favoring  wood  to  steel  for  such  construction.  The 
roofs  slope  1  in  12,  and  are  built  of  3-in.  plank,  covered  with 
tar  and  gravel.  They  are  built  with  10-ft.  si>ans,  as  a  rule,  and 
in  accordance  with  the  underwriters'  standard  specifications 
for  slow-burning  construction.  Roof  loads  were  figured  at  70 
lbs.  per  ft.,  allowing  50  H>s.  per  ft.  for  snow  load  and  20  lbs. 
for  the  roof  itself.  There  is  no  expo.?ed  woodwork  outside  of 
the  buildings  except  window  and  door  frames. 

The  floors  are  usually  of  concrete  or  cinders,  tightly  i^ammed, 
except  those  whidi  are  planked  with  3  x  10-in.  lumber  laid  on 
4  X  t)-in.  timbers.  The  foundries  and  blacksmith  shop  have 
floors  of  clay  and  cinders,  12  ins.  thick,  rammed  to  a  bard 
surface. 

Ijoco.motive  Shop. — The  interior  of  this  building  will  receivs 
special  attention  later.  It  is  arranged  in  three  spans,  the  main 
span  of  80  ft.  for  the  erecting  floor,  a  span  of  56  ft.  for  the 
machine  shop,  which  is  served  by  cranes,  and  a  span  of  25  ft. 
under  the  gallery,  which  extends  the  full  length  of  the  build- 
ing. The  walls  of  the  building  are  48  ft.  from  the  ground 
to  the  eaves,  and  the  building  is  divided  lengthwise  into  panels 
of  22  ft.,  which  is  the  distance  between  the  roof  trusses.  Each 
space  has  two  12-ft.  windows,  16  ft.  high;  the  windows  are  in 
three  sections,  the  middle  of  each  is  fixed,  and  the  others  ar- 
ranged to  open.  Each  roof  panel  has  a  transverse  monitor 
12  ft.  wide  by  72  ft.  long_,  each  having  ventilating  doors  on 
each  side  and  a  rotary  ventilator  at  each  end.  The  steel 
skeleton  is  independent  of  the  walls.  The  general  character 
of  the  columns  and  roof  trusses  is  shown  in  the  engravings. 
The  60-ton  cranes  are  carried  on  plate  girders  50  ins.  deep. 
The  girders  for  the  machine  shop  cranes  are  36  ins.  deep. 
The  construction  of  the  trusses  of  the  columns  for  supporting 
the  roof  trusses  and  the  crane  girders  is  illustrated  in  the 
fngravlngs.  This  building  occupies  190.384  sq.  ft.,  and  2.7(»0 
tons  of  structural  steel  were  required  in  its  construction. 

IiM)x  FoiNDRv. — This  building  is  122  x  342  ft.,  and  stan 's 
next  to  the  locomotive  shop.  It  has  a  60-ft.  main  bay  and  two 
side  bays  of  30  ft.  separated  by  the  roof  and  crane  cohimnB. 
Tliis  is  a  well-lighted  building,  with  half  of  the  side  walls 
lighted  by  windows,  and  the  roof  has  a  monitor  22  ft.  wide, 
reaching  nearly  the  entire  length  of  the  central  bay.  Th* 
moulding  is  done  in  the  main  bay,  the  flask  and  core  makers, 
the  sand,  blower  and  tumbler  rooms,  the  oflBoes  ajid  cupola 
occupy  the  north  bay,  a  coke  storage  bin  and  a  heaTily  con- 
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structed  charging  floor  was  t)ullt  over  the  cupola  room.  The 
charging  floor  is  reached  by  the  out-of-door  foundry  crane, 
whereby  supplies  are  delivered  to  the  projecting  platform. 

Pattebn  Shop. — This  building  has  two  stories,  occupying  a 
ground  space  of  50  x  82  ft.  The  building  is  of  brick,  and  the 
roof  is  supported  by  wooden  columns,  dividing  the  floor  space 
into  three  bays,  as  indicated  in  the  cross  section.  The  patterns 
are  stored  in  a  fireproof  building  of  100  x  150  ft.  floor  area,  the 
roof  being  supported  by  20-in  I  Jieams  placed  at  15-ft.  centers, 
carried  on  the  side  walls  and  resting  on  a  row  of  steel  columns 
through  the  center.    This  building  is  of  concrete  and  fireproof. 

Car  MACiHiME  Shop. — This  building  is  130  x  288  ft.  and  has 


Irt'stf  "•■  ••"Pinp 


being  divided  by  two  rows  of  steel  columns  carrying  24-lii.  I 
beams,  as  roof  girders,  at  24-ft.  centers.  The  shop  has  a 
longitudinal  track  and  2-toii  travelling  cranes  in  two  of  the 
33-ft.  spaUiS.  The  windows  are  8%  x  15  ft.,  with  3-ft.  spaces 
between,  the  roof  being  lighted  by  a  longitudinal  monitor  15  ft. 
in  width. 
Wheel  FOundbt. — ^Tbls  building  is  107  x  187  ft.,  with  two 


SECTION  THROUGH   PATTERN   SHOP. 


HALF-SECTION   OF    STOBE    HOUSE,    SHOWINO    BALCONY. 


LOCOMOTIVE    SHOP,    SHOWING    THE    OHABACTI»    OF    THE    BOTLDING. 


three  standard  gauge  tracks  running  through  it.  The  roof 
trusses  of  this  building  are  illustrated  in  the  cross  section. 
The  floor  is  of  plank,  laid  flush  with  the  rails  of  the  tracks,  and 
built  on  a  bed  of  cinders  12  ins.  deep.    The  roof  is  of  wood. 

Truck  Shop. — This  building  is  82  x  434  ft.  Three  rows  of 
wooden  columns  divide  the  eastern  portion  into  four  20-ft 
bays,  and  these  support  wooden  roof  girders,  each  24-ft.  cen- 
ters. The  west  end  has  three  bays  and  two  lines  of  steel  col- 
umns carrying  the  roof  on  steel  I  beams.  The  roof  is  lighted 
by  10  X  20-ft.  monitors  in  each  panel.  The  side  windows  are 
81/^  ft.  wide  X  12  ft.  high,  the  space  between  them  being  3  ft. 
The  erecting  track  for  trucks  is  provided  with  two  pita  15  Ins. 
deep  and  18  ins.  wide,  outside  of  the  rails,  to  facilitate  putting 
the  trucks  together. 

The  Frog  and  Switch  Shop. — This  building  la  102  x  264 
ft.  It  is  a  special  manufacturing  plant  for  frogs,  switches, 
switch  stands,  and  kindred  manufacturing.    It  has  three  bays. 


52%-ft  main  bays  and  an  additional  area  of  148  ft.,  27  ft  .wide, 
for  the  cupolas,  blowers,  core  and  store  rooms  and  offices. 
This  part  of  the  plant  is  shown  with  special  pride,  because  It 
was  planned  with  the  sole  object  of  efficiency,  and  without 
stinting  the  expenditure  in  any  way.  The  floor  area  is  well 
lighted  by  eight  9-ft.  monitors,  53  ft.  long.  A  90-ft.  length  of 
the  extension  for  the  cupolas  is  carried  to  two  stories  in  height 
to  provide  a  charging  floor.  The  annealing  pits  and  storage 
space  for  wheels  occupies  a  width  of  40  ft.  across  one  end 
of  tho  building,  this  portion  being  served  by  a  crane  of  IH 
tons  capacity,  running  across  the  building.  Hoists  for  hand- 
ling wheels  and  flasks  are  arranged  across  the  casting  floor, 
and  these  deliver  wheels  to  cars  at  the  ends  of  the  rows  •f 
moulds.  This  plant  has  a  capacity  of  300  wheels  per  day,  and 
very  large  storage  space  outside  of  the  building  is  provided 
for  finished  wheels. 
Thb  Fbeiobt  Cab  Shop. — This  building  Is  a  manufacturing 
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plant  for  freight  cars;  it  is  107  ft  wide  x  540  ft.  long,  with 
six  tracks  from  end  to  end.  For  overhead  lighting  transverse 
monitors,  10  x  48  ft.  in  size,  are  located  in  each  panel  of  20  ft. 
The  roof  trusses  are  carried  on  steel  columns,  which  also  sup- 
port runway  girdei-s  for  three  2,000  travelling  air  hoists  in 
each  bay. 

Blacksmith  Shop. — This  is  one  of  the  finest  railroad  black- 
smith shops  ever  built  It  is  large  and  light,  and  well  ar- 
ranged. The  shape  of  this  building  is  due  to  the  desire  to 
bring  the  work  for  the  car  and  locomotive  departments  into 
the  same  building,  in  an  arrangement  which  would  be  con- 
veniently accessible  to  the  locomotive  and  car  shop  buildings. 
As  the  heaviest  work  is  required  on  the  locomotive  side,  this 
portion  is  the  longest.  Considered  as  two  rectangular  build- 
ings, this  shop  occupies  space  303  ft.  8  ins.  x  14*  ft.  4  ins.  and 
304  ft.  x  130  ft.  8  ins.  Its  greatest  length  on  the  west  side  is 
434  ft.,  and  on  the  north  side  304  ft.     The  lengths  of  the  inside 


FREIGHT  AND  PASSENGER  LOCOMOTIVES. 


NoRTHEBN  Pacific  Railway. 


2 — 8 — 2   MIKADO  TYPE. 


The  Northern  Pacific  Railway  has  added  to  its  heavy  frei^t 
equipment  25  very  heavy  2—8 — 2  type  freight  locomotives, 
19  of  which  are  simple  piston  valve  engines  with  24  x  30-ln. 
cylinders,  and  6  are  tandem  compounds,  the  general  features 
being  the  same  for  both  types.  The  simple  engines  are  illus- 
trated by  the  accompanying  engravings.  These  locomotives 
weigh  259,000  lbs.,  with  196,000  on  driving  wheels,  which  is 
heavier  than  any  previous  design  for  the  Northern  Pacific. 
Readers  will  be  interested  in  comparing  these  in  the  design 
with  that  of  similar  type  built  by  the  Baldwin  Locomotive 
Works  for  the  Atchison,  Topeka  &  Santa  Fe  (Amebican  En- 


FIMKi    SHOP,    SHOWING    IX)N(iITUDINAL    SKYMGHT,    AND    IjOCOMOTIVE    SHOP    WITH    TKXNSVhIRSK    SKYMCHTS    TO    THE    BIGHT. 


walls  of  the  "L"  are  157  ft.  8  ins.  and  303  ft.  8  ins.  The  two 
portions  of  the  building  are  divided  into  three  bays  by  two 
longitudinal  rows  of  columns.  The  roofs  over  the  central  bay 
are  higher  than  those  of  the  side  bays,  giving  clere  story  light. 
A  monitor  14  ft.  wide  extends  nearly  the  full  length  of  each 
•  entral  bay. 

Stcjrk-Hoi  sK. — This  is  a  specially  well  arranged  building.  It 
occupies  85  x  594  ft.  of  ground  area,  and  has  brick  walls. 
It  has  three  rows  of  wooden  columns  supporting  the  roof  and 


(iiNEKR,  1903,  page  16).  The  weight  of  the  Northern  Pacific 
engines  is  not  quite  as  great  as  that  of  the  Santa  Fe,  and  the 
heating  surface  is  4,000  ft.  for  the  Northern  Pacific  as  com- 
pared with  5,366  sq.  ft.  for  the  Santa  Fe;  the  latter  being  next 
to  the  largest  ever  used  on  a  Iwomotive.  It  is  in  the  design 
of  the  l>oiler  that  the  greatest  interest  in  the  new  Northern 
Pacific  locomotives  centers,  because  thi»  boiler  marks  a  rad- 
ical step  toward  increased  facility  of  circulation  of  water  at 
an  expense  of  both  grate  area  and  heating  surface. 


FREIGHT  CAB  SHOP.   SHOWING   CHARACTER  OF  CONSTRUCTION    OK   BlILniNG  AND  BOOK. 


also  supporting  a  platform,  which  does  not  extend  the  full 
width  of  the  building,  but  forms  a  gallery  for  the  storage  of 
light  articles.  Elevators  furnish  facilities  for  handling  this 
material,  and  the  gallery  windows  are  13  ft.  6  ins.  above  the 
fioor,  leaving  ample  space  below  for  the  construction  bins. 
A  12-ft.  monitor  extends  the  full  length  of  the  building,  light- 
ing the  gallery. 

Dry  Kilns. — The  soft  wood  dry  kiln  is  built  in  four  com- 
partments, each  19  x  85  ft.  The  hard  wood  kiln  has  one  com- 
partment of  this  size  and  one  of  the  same  length,  but  21  ft. 
wide,  and  these  were  equipped  with  the  Morton  system  by  the 
A.  H.  Andrews  Company  of  Chicago.  The  kilns  are  of  brick 
with  division  walls  of  wood  roofed  with  gravel.  The  end  open- 
ings are  covered  by  canvas  doors,  operated  by  rolling  up,  this 
taking  the  place  of  end  walls.  The  location  of  these  kilns  was 
shown  on  the  general  plan  ilustrated  in  the  December  number 
of  last  year. 

The  remaining  buildings,  drainage,  flre  protection  and  heat- 
ing systems  will  be  described  next  month. 


Mr.  David  Van  Alstyne,  mechanical  superintendent,  is  a 
leader  in  providing  ample  steam  and  water  space  and  abundant 
room  between  the  tubes  for  circulation.  As  these  locomotives 
are  to  work  in  a  district  of  very  bad  water,  the  performance 
of  these  new  locomotives  will  be  watched  with  unusual  in- 
terest. 

By  comparing  the  new  design  with  the  heavy  2—8 — 0  types, 
put  into  service  on  this  road  since  the  year  1900,  it  will  be 
observed  that  the  boilers  of  the  Mikado  type  have  received  a 
great  deal  of  careful  attention.  The  throat  is  26  ins.  deep, 
which  is  very  unusual  for  a  locomotive  with  a  wide  grate, 
and  this  constitutes  a  strong  argument  in  favor  of  the  2 — 8 — 2 
in  preference  to  the  2 — 8 — 0  type. 

The  distance  from  the  crown  to  the  roof  sheet  is  nearly  as 
great  as  the  depth  of  the  throat.  The  steam  dome  is  placed 
in  a  second  sheet  from  the  front  of  the  boiler;  the  last  ring 
of  tubes  in  the  back  tube  sheet  is  kept  well  away  from  the 
shell;  the  water  spaces  at  the  mud  ring  are  4i-..  ins.  in  front 
and  4  ins.  at  the  sides  and  back;  the  water  space  at  the  throat 
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rtnuteU  ehargiug  floor  was  built  over  the  cupola  room.  The 
(harming  floor  is  reathi*<l  by  the  out-of-door  foundry  crane, 
wherpby  supplies  are  delivered  to  the  projecting  platform. 

Patteu%  SiiOH.— This  building  has  two  stories,  occupying  a 
trronnd  space.of  5<>  X  82  It.  The  building  is  of  briok,  and  the 
:<'Hf  is  sujtported  by  wooden  column.-,  dividing  the  floor  space 
mio  three  ba.vti,  as  tndi<'ated  in  the  iros.««  section.  The  patterns 
are  stored  ifl  A-  fireproof  bulldiug  of  100  x  150  ft.  floor  area,  the 
roof  l>eiJii|E;.  supported  by  20-in  I  beams  placed  at  15-ft.  centers, 
.arried  on  the  side  Walls  and  resting  on  a  row  of  steel  columns 
'lirpiigh  tlie  (enter.     This  building  is  of  concrete  and  fireproof. 

Cm;  M.^«;m.NR  Shop.— This  building  is  130  x  288  ft.  auri  has 


being  divided  by  two  rows  of  steel  columns  carrying  24-ln.  I 
beams,  as  roof  girders,  at  24-ft.  centers.  The  shop  has  a 
longitudinal  track  and  2-ton  travelling  cranes  in  two  of  the 
33-ft.  spans.  The  windows  are  8^  x  15  ft.,  with  3-ft.  spaces 
between,  the  roof  b^lng  lighted  by  a  longitudinal  monitor  15  ft 
in  width. 

WuEEL  Foundry. — This  building.  Is  107  x  187  ft.,  with  two 
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SECTION  THROUGH   PATTERN   SHOP 


H.VU-SECTION   OP    STOBE    HOUSE,    SHOWING    B.\LCONT. 


U''^"' (in ill] 


rrn'ONfOTIVE    SHOP.    SHOWINfi    THE    CH  \R.\CTFR    OF    THK    BUIM)IN<i 


tht.v  .standard  ^.i.;^,  traiks  niniiini?  through  it  The  roof 
tru.>sos  of  this  building  are  illustrat'^d  in  the  cross  section. 
Iht^floorisofplank.  laid  flush  with  the  rails  of  the  tracks,  and 
ttuilt  on  a.bed  of  cinders  12  ins.  deep.    The  roof  is  of  wood. 

Tri  CK  Shop.— Thi^J  building  is  82  x  434  ft.  Three  rows  of 
woodf^p  columns  divide  the  eastern  portion  into  four  20-ft. 
l)ay.s.  and  these  support  wooden  roof  girders,  each  24-ft.  cen- 
ters. The  west  end  has  three  bays  and  two  lines  of  steel  col- 
Tjnins  carrying  the  roof  on  steel  I  beams.  The  roof  is  lighted 
by  10  x  20-ft.  monitors  in  each  panel.  The  side  windows  are 
8'^  ft.,  wide  X  12  ft.  high,  the  space  between  them  being  3  ft. 
Tho  erpcting  track  for  trucks  is  provided  with  two  pits  15  Ins. 
deep  and  18  ins.  wide,  outside  of  the  rails,  to  facilitate  putting 
the  trucks  together. 

Tii!-  Fitoc  ANr>  Switch  Shop. — This  building  is  102  x  2C4 
ff.  It  is  a  spe<»lal  manufacturing  plant  for  frogs,  switches, 
switch  stands,  and  kindred  manufacturing.     It  has  three  bays. 


52V2-ft.  main  bays  and  an  additional  area  of  148  ft.,  27  ft  .wide, 
for  the  eupola.s,  blowers,  core  and  store  rooms  and  oflRces. 
This  part  of  the  plant  is  shown  with  special  pride,  because  it 
was  planned  with  the  sole  object  of  efficiency,  and  without 
stinting  the  expenditure  in  any  way.  The  floor  area  is  well 
lighted  by  eight  9-ft.  monitors,  53  ft.  long.  A  90-ft.  length  of 
the  extension  for  the  cupolas  is  carried  to  two  stories  In  height 
to  provide  a  charging  floor.  The  annealing  pits  and  storage 
space  for  wheels  occupies  a  width  of  40  ft.  across  one  end 
of  tho  building,  this  portion  being  served  by  a  crane  of  1V4 
tons  capacity,  running  across  the  building.  Hoists  for  hand- 
ling wheels  and  flasks  are  arranged  across  the  casting  floor, 
and  these  deliver  wheels  to  cars  at  the  ends  of  the  rows  •f 
moulds.  This  plant  has  a  capacity  of  300  wheels  per  day.  and 
very  large  storage  space  outside  of  the  building  Is  provided 
for  finished  wheels. 
The  Freight  C.\r  Shop. — This  building  Is  a  manufacturing 
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plant  tor  freight  cars,  it  Js;  107  ft.  wide  x  540  ft.  long,  with 
.^ix  tracks  from  end  to  end.  For  overhead  lighting  tran.sversf^ 
monitors,  10  x  48  ft.  in  .size,  are  located  in  each  panel  of  20  ft. 
The  roof  tnusse-s  are  carried  on  steel  tolunins,  which  also  sup- 
port runway  girders  for  lhr<H>  2.0(i0  travelling  air  hoists  in 
each  bay.  v^-'  "' <  ^.^'-;^^ 

Blacksmith  Siiur.— This  is  one  of  tho  finest  railroad  black- 
smith shops  ever  built  It  is  large  and  light,  and  well  ar- 
ranged. The  shape  of  this  building  is  due  to  the  desire  to 
bring  the  work  for  the  car  and  locomotive  departments  Into 
ihf  same  building,  in  an  arrangement  which  ■would  be  con- 
veniently accessible  to  the  locomotive  and  car  shop  buildings. 
.\.s  the  heaviest  work  is  required  on  the  locomotive  side,  this 
portion  in  the  longest.  Considered  as  two  rectangular  build- 
ings, this  shop  ot-cupies  simce  303  ft.  S  ins.  x  14t>  ft.  4  ins.  and 
;i04  ft.  X  130  ft.  8  ins.  Its  greatest  length  on  the  west  side  is 
i;J4.ft.,  «i»d  on  the  north  side  304  ft,    Theienglhs  of  the  insiile 
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NoKTHEBx  P.\ciric  Raii-way 

5'  2-^8— 3   MIKAUO  TYPE 


The  Northern  Pacific  Railw-ay  has  added  to  its  heavy  freight 
equipment  25  very  heavy  2—8—2  type  freight  locomotives, 
19  of  which  are  simple  piston  valve  engines  with  24  x  30-in. 
cylinders,  and  G  are  tandem,  compound s,^  the  general  features 
l>eing  the  same  for  both  types.  The  simple  engines  are  illus- 
trated by  th»»  accompanying  engravings.  These  locomotives 
weigh  2r.;»,<XHt  lbs.,  with  IftU.uOO  on  driving  wheels,  w-hich  is 
heavier  than  any  previous  design  for  the  Northern  Pacitic 
Rea<lers  will  be  interested  in  comparing  these  in  the  design 
with  that  of  similar  type  built  by  the  Baldwin  l^oc-omotivc 
Wiork^  for  the  Atchison,  To|iek»^  ^  Santa  V<-   i.\mkbica>'  En 


*lii,''E|ft 
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walls  of  the  •!.,■■  are  If.?  ft.  8  ins.  and  :M3  ft.  S  ins.  The  two 
poitions  of  the  Iniilding  are  divided  into  three  hays  by  two 
iftiiginidinai  ntws  of  cohimns.  The  roofs  over  the  central  bay 
arc  higher  than  those  of  the  side  l»ays,  giving  t;Iei*e  Story  light. 
A  monitor  14  ft.  wide  cxiduls  nearly  the  full  length  of  each 
'  eiitral  bay. 

SroKK-Hoi  sK.  riiis  is  a  specially  well  arranged  building,  it 
o<<  u|)ies  8.T  X  r>!H  ft.  of  ground  area,  and  has  brick  walls. 
It  lias  three  rows  of  wooden  columns  sui»por(ing  the  roof  and 


(ii.MiKi!.  1!M»3,  page  \*i).  Theweight  of  rhe  Northern  Pacific 
etjgines  is  not  quite  as  great  as  that  of  the  Santa  Fe,  and  the 
heating  surface  is  4.o«mi  ft.  for  the  Northern  Pacific  as  com 
l»aml  with  T».3*)6  s<i.  ft.  for  the  Santa  Fe;  the  latter  being  next 
10  ithe  largest,  ever  used;  on  a  .lo<-omotive,  it  is  in  the  design 
of  the  boiler  that  the  greatest  interest  in  theijew  Northern 
Pacific  liM oinot ivi  s  centers,  because  this  iKjiler  marks  a  rad 
icali8te|j  toward  ill  creased  fa<-ili(y  of  rin'ulation  of  water  ai 
a,n, expense  of  both  grate  area  and  heating  snrfa<'e. 


-•>•: '  ( 
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also  supporting  a  platform,  which  does  not  extend  the  full 
width  of  the  building,  but  forms  a  gallery  for  the  storage  of 
light  articles.  Elevators  furnish  facilities  for  handling  this 
material,  and  the  gallery  windows  are  13  ft.  t!  ins.  above  the 
floor,  leaving  ample  space  below  for  the  construction  bins. 
A  12-ft.  monitor  extends  the  full  length  of  the  building,  light- 
ing the  gallery.  ,•:  v;'  ;;/  ^>  ■■•':. 

DuY  Kilns. — The  soft  wood  dry  kiln  is  built  in  four  com- 
partments, each  19  x  8.t  ft.  The  hard  wood  kiln  has  one  com- 
partment of  this  size  and  one  of  the  same  length,  but  21  ft. 
wide,  and  these  were  equipped  with  the  Morton  sy.stem  by  the 
A.  H.  Andrews  Company  of  Chicago.  The  kilns  are  of  brick 
with  division  walls  of  wood  roofed  with  gravel.  The  end  open- 
ings are  covered  by  ( anvas  doors,  operated  by  rolling  up,  this 
taking  the  place  of  end  wall.s.  The  location  of  these  kilns  was 
shown  on  the  general  plan  ilustratefl  in  the  December  number 
"f  last  year.    ..     .■;...:.;-••■•;%.::  ::\--v{ 

The  remaining  buiidihgs,  drainage  fire  protection  and  heat- 
ing systems  will  be  described  next  month. 


411!'  Cn.N>»TRV<'i-»»*K  ^>»"    Bi;  tI.Ml?S«  K%i}  Rtli«V. 

Mr.  David  Van  Aljrtyne.  Aiechani<al  sui»erintendenf,  is  a 
leader  in  providing  ample  steam  ami  water  space  and  abundant 
room  l)et ween  the  tubes  for  circulation.  As  these  locomotives 
are  to  work  in  a  district  of  very  bad  water,  the  performance 
of  these  new,  lotoraotives  wiU  be- wat^e4..w  unusual  in- 
terest.  :     •    ■•  ;■  •  '.■.,'"  ,^  :■      ■.":-■ 

By  comparing  the  new  design  with  the  heavy  2-^8 — 0  types, 
put  into  service  on  this  road  since  the  year  1900,  it  w^ill  be 
observed  that  the  boilers  of  the  Mikado  type  have  received  a 
great  deal  of  careful  attention.  The  throat  is  2t:  ins.  deep, 
which  is  very  unusual  for  a  locomotive  with  a  wide  grate, 
and  this  constitutes  a  strong  argument  in  favor  of  the  2 — 8 — 2 
in  preference  to  the  2— 8—0  type. 

The  distance  from  the  crown  to  the  roof  sheet  i.^;  nearly  as 
great  as  the  depth  of  the  throat.  The  steam  dome  is  placed 
ill  a  second  sheet  from  tl.e  front  of  the  boiler;  the  last  ring 
of  tubes  in  the  back  tube  sheet  Js  kept  well  away  from  the 
.shell:  the  water  spaces  at  the  mud  ritig  are  4'-..  ins.  in  front 
and  4  ins.  at  the  sides,  arid  hack :  < he  wat«r  spai ;e  at.Xh€  Uiroat 
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FBDQHT  UXWMOTIVB,   2—8 — 2   (KIKADO)  TTPB— KOBTHEBK  PAOOIO  KAJLSOAO. 
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SECTION  OF  FREIGHT  IXHWMOTIVE. 


PASSENGER  LOCOMOTIVE,  4—6—2    (PACIFIC)   TYPE— NORTHERN  PACIFIC  RAILWAY. 
David  Van  AiaTYjac,  Buperintendent  of  Motive  Potoer.  Amebican  Looohotivk  Company,  Schenectady  Wobks,  Buildert. 
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is  7  ins.;  the  water  space  at  the  sides  of  the  firebox  begins 
to  widen  at  the  fourth  row  of  stay  bolts,  and  furthermore  the 
spacing  of  the  2-in.  tubes  is  at  3-in.  centers  in  both  tube 
sheets.  With  this  combination  the  boilers  should  not  only 
carry  their  water  well,  but  the  eircuJation  should  be  all  that 
is  desired,  even  in  the  bad  water  district  between  Mandan  and 
Glendive,  where  these  engines  are  to  run.  The  grate  area, 
43.5  ft.,  is  less  than  in  recent  boilers  made  as  large  as  75  ins. 
in  diameter.  All  of  these  features  are  intended  to  enable  the 
boiler  to  handle  foaming  water  and  improve  the  steaming 
qualities  with  the  inferior  grade  of  fuel  which  is  available  on 
the  Yellowstone  Division. 

These  engines  are  equipped  with  low  nozzles  and  with  dia 
mend  stacks  in  order  to  use  Red  Lodge  coal,  mined  on  the 
line  of  the  Northern  Pacific  in  Montana.  This  coal  is  very 
light  and  sparks  very  badly.  For  the  reason  that  the  North- 
em  Pacific  officials  believe  that  it  will  prevent  fires  more  ef- 
fectively than  the  ordinary  front  end,  the  diamond  stack  was 
used.  The  stack  base  is  extended  into  the  smoke  t>ox  and 
opeos  under  a  horizontal  partition.  The  profile  of  the  road 
between  the  points  mentioned  is  that  of  a  rolling  country, 
with  long  stretches  of  1  per  cent,  grade,  with  some  of  l^^  per 
cent.  Thus  far  the  engines  have  given  good  results,  but  they 
have  not  been  in  service  long  enough  to  justify  positive  state- 
ments as  to  performances.  Mr.  Van  Alstyne,  who  has  had 
considerable  experience  with  tandem  compounds,  expects  the 
a  locomotives  of  this  type  to  make  a  good  showing  in  economy. 
These  locomotives  have  tubes  19  ft.  6  ins.  long  and  the  driv- 
ing wheels  are  placed  very  close  together. 

If  the  boiler  of  the  new  Northern  Pacific  design  supplies 
steam  adequately  for  these  24  x  30-in.  cylinders,  this  locomo- 
tive is  likely  to  influence  future  design  in  an  important  way. 
In  our  record  of  heavy  locomotives  there  is  onily  one  other 
design  having  cylinders  24  ins.  in  diameter — that  of  the  2 — 
8 — 0  type  built  by  the  Pittsburg  Locomotive  Works  for  the 
Bessemer  &  Lake  Erie  Railroad,  illustrated  in  July,  1900,  page 
214.  A  number  of  23-in.  cylinders  are  running  successfully 
on  the  2 — 8 — 0  Rogers  locomotive  for  the  Illinois  Central,  il- 
lustrated in  January,  1900,  page  13;  the  4 — 8 — 0  Brooks  for  the 
same  road,  illustrated  in  October,  1899,  page  315;  and  the 
2 — 8 — 0  Pittsburg  locomotive  for  the  Union  Railway,  described 
in  November,  1898,  page  365.  The  Northern  Pacific  engines  are 
equipped  with  Player  improved  leading  and  trailing  trucks 
and  throughout  the  details  indicate  most  careful  design,  with 
ample  material  so  disposed  as  to  reduce  the  liability  of  locomo- 
tive failures. 


4 — 6 — 2   PACIFIO  TYPB. 

Simultaneously  with  the  freight  engines  from  the  Brooks 
Works,  5  4 — 6 — 2  passenger  engines  were  built  at  Schenectady 
and  are  illustrated  from  a  photograph.  This  design  follows 
the  freight  engines  in  the  boiler  features  as  to  depth  of  throat, 
location  of  dome,  large  spaces  between  tubes  (1-in.  bridges  at 
back  ends  and  29-32-in.  bridges  at  the  front  end).  The  inside 
firebox  sheets  are  vertical  at  the  sides  and  the  water  spaces 
are  the  same  as  those  of  the  freight  engines.  The  passenger 
engines  are  similar  in  weight  to  the  4 — 6 — 2  type  of  the  New 
York  Central   (American  Engineer,  1904,  page  87). 

Tables  of  dimensions  of  both  freight  and  passenger  engines 
are  presented. 

UKNERAL     DIMENSIONS      OF     NORTHERN     PACIFIC     LOCOMOTIVES. 


FREIGHT 
2-8-2    TYPE 

Cylinders     24x30     ins. 

Track    gauge     4    ft    81^    ins. 

Tractive   power    46,630  lbs. 

Wheel   base,  driving    16    ft.    6    ins. 

Wheel    base,    rigid    16    ft.    6    ins. 

Wheel   base,   total    34   ft.    9    ins. 

Wheel  base,  total,  eng.  &  tend .  .  63   ft.    1    in. 

Weight,   working  order    259,000  lbs. 

Weight  on  drivers    196,000  lbs. 

Weight,    working    order,    eng.    & 

tend 405,500  lbs. 

Heating    surface,    tubes    3,798  sq.  ft. 

Heating   surface,    firebox    200   sq.   ft. 

Heating  surface,   arch  tubes    ...  9  sq.  ft. 

Heating  surface,  total    4,007   sq.    ft. 

Grate    area    43.5  sq.  ft. 

Axles,   driving   journals,    main.  .  10x12   ins. 

Axles,   others    9%xl2   Ins. 

Axles,    engine    truck  Journals.  .  .  6J/ixl2   Ins. 

Axles,    trailing    truck    journals..  8x14    Ins. 

Axles,   tender  truck  journals....  5^^x10    ins. 

Boiler     Extended  wagon  top 

Boiler,   outside  diam.,  first  ring..  75%    ins. 

Boiler,   working  pressure 200   lbs. 

Fuel    Bituminous  coal 

Fire   box    97x66  ins. 

Tubes,  number 374 

Tubes,   diameter    2   Ins. 

Tubes,    length    19  ft.  6  Ins. 

Tubes,   gauge No.    11 

Engine    truck    Radial 

Trailing  truck    Player  radial 

Exhaust    pipe     , Single 

Piston,    rod,    diameter    4%  Ins. 

Smoke   stack    20x42   Ins. 

Smoke  stack,  top  above  rail....  15    ft.    10%    Ins. 

Tender  fran^e,  channel    13  Ins. 

Tank     Water  bottom 

Tank,   capacity    8,000  gals. 

Tank,   capacity   fuel    12  tons 

Valves     Piston 

Valves,   travel    5%  Ins. 

Wheels,   drlv.   diam.  outside  tire.  63    Ins. 

Wheels,   driv.  centers,  diam 56   Ins. 

Wheels,  engine  truck,   diameter.  33^4    Ins. 

Wheels,   engine   truck,    kind Boise   plat< 

Wheels,  trailing   truck,   diameter  45   Ins. 

Wheels,  tender  truck,  diameter..  33   Ins. 


PASSENGER 
4-6-2    TYPE 

22x26   ins. 
4  ft  8%  Ins. 

31,000  Ite. 

12  ft.  0  Ins. 

12  ft.  0  Ins. 

33  ft.  0  ins. 
61   ft.   11    Ins. 

219,000  lbs. 

142,600  lbs. 

347,000  lbs. 

3339.4  sq.  ft. 

1820    sq.    ft 

6.8  sq.  ft. 

3528.2  sq.  ft. 

43.5  sq.   ft. 

9^x12   Ins. 

9x12   Ins. 

6x11    Ins. 

8x14   Ins. 

51^x10   Ins. 

Extended  wagon  top 

72%    Ins. 

200   ins. 

Bituminous  coal 

96x6514    ins. 

347 

2   Ins. 

18  ft.  6  Ins. 

No.    11 

4  wheel  swing 

Radial,    outside 

journals 

Single 

4  ins. 

18x20   ins. 

15  ft.  X  5%  Ins. 

13   Ins. 

Water  bottom 

6,000   gals. 

12  tons 

Piston 

6   Ins. 

69   Ins. 

62  Ins. 

33%    in.s. 

Boise  plate 

45   Ins. 
38%    Ins. 


REPORT  OF  COMMITTEE  ON  POWER. 


Chicago,  Rock  Island  ft  Pacific  System. 


Editob's  Note. — Under  the  administration  of  Mr.  L.  F.  Loree 
a  committeewas  al)pointed  to  undertake  a  thorough  study  of 
the  motive  power  of  the  lines  comprising  what  are  known  as 
the  Rock  Island  and  'Frisco  Systems,  and  the  report,  recently 
completed,  constitutes  an  exceedingly  important  and  suggestive 
study  of  the  motive  power  problem.  The  committee  con- 
sisted of  Mr.  F.  J.  CJole,  mechanical  engineer  of  the  American 
Locomotive  Company,  chairman;  Mr.  C.  A.  Seley,  mechanical 
engineer  of  the  Chicago,  Rock  Island  &  Pacific  Railway,  and 
Mr.  Robert  Rennie,  mechanical  engineer  of  the  'Frisco  System. 

The  subject  is  considered  in  seven  divisions:  (a)  The  con- 
dition of  the  present  power  and  the  order  of  its  retirement, 
including  the  present  value  of  power  to  be  continued  in  ser- 
vice and  that  recommended  for  retirement,  (b)  The  possible 
redistribution  of  the  power  to  secure  segregation  of  engines 
of  similar  character,  to  reduce  the  number  of  parts  to  be  car- 
ried in  stock  and  the  cost  of  repairs,  (c)  Changes  in  design 
of  existing  power  that  will  increase  its  capacity  and  usefulness 
and  prolong  its  life,  (d)  The  designing  of  five  standard  types 
of  engines  to  answer  the  needs  of  the  future,  considering  the 
present  condition  of  grades  and  the  conditions  to  be  provided 
under  prospective  improvements,     (e)  A  report  on  the  econ- 


omy and  use  of  superheated  steam  for  locomotives, 
port  on  self-contained  motor  cars  for  branch  lines, 
port  on  balanced  locomotives. 


(f) 
(g) 


A  re- 
A  re- 


VALUATION   OF   POWER. 


This  general  question  is  very  complex,  requiring  the  con- 
sideration of  many  conditions  and  factors.  In  general,  the 
cost  of  repairs  and  maintenance  increases  with  the  age,  and  it 
is  reasonable  to  expect  that  the  cost  per  mile  run  will  be  very 
much  increased  when  the  life  of  the  engines  is  prolonged  be- 
yond natural  limits.  If  no  further  improvement  of  design 
was  possible,  and  the  weight  was  suitable  for  economical  ser- 
vice, it  could  be  conceived  possible  to  indefinitely  prolong  the 
life  of  a  locomotive.  As  each  part  wore  out,  a  new  one  could 
be  applied,  and  the  locomotive  would  therefore  be  renewed 
piecemeal.  This  process  would  continue  until  nothing  i}«- 
malned  of  the  original  construction.  Of  course,  this  condition 
does  not  exist  at  present,  and  such  a  method  would  be  ex- 
tremely uneconomical.  It  Is  frequently  desirable  to  scrap 
small  locomotives,  because  of  being  too  light  for  economical 
service.  This  may  result  from  Improvements  in  bridges,  or 
increase  of  traffic,  which  would  render  It  desirable  to  dispose 
of  light  engines  before  they  had  reached  their  limit  of  age  or 
usefulness. 

Another  condition  to  be  considered  Is  that  the  demand  for 
light  power  is  such  at  the  present  time   (and  likely  to  con- 
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luuue  for  several  years),  that  if  the  retirement  is  carried  out 
|ou  a  basis  of  age  there  may  be  a  considerable  shortage  of 
power.    It  would  appear  extremely  undesirable  to^  purchase 
additional  light  power,  and  every  endeavor  should*  therefore 
be  made  to  prolong  the  life  of  this  power,  and  shift  around 
lighter  enginee  from  other  parts  of  the  road,  in  order  to  fill 
the  demand,  and  to  generally  resort  to  every  expedient  to  avoid 
purchasing  new  light  engines.    Additions  to  power  should  be 
made  of  the  heavier  classes.    It  would  seem  permissible  where 
the  machinery  is  sufficiently  heavy,  and  ita  condiUon  generally 
good,  to  maintain  these  light  engines,   which   are  absolutely 
essential  for  eeonomfcal  performance,  by  renewing  some  of  the 
boilers  and  fireboxes  up  to  the  limits  of  some  predetermined 
expenditure,  based  upon  a  percentage  of  the  original  cost. 

On  the  other  hand,  it  is  well  known  that  repairing  and  re- 
building of  power,  which  is  by  no  means  up  to  modern  re- 
quirements, is  on  some  railroads  carried  far  beyond  the  limits 
of  economy.  Instances  of  this  may  be  cited  on  other  roads, 
where  the  cost  of  such  work  amounts  to  from  50  to  60  per  cent 
of  the  original  cost,  and  is  out  of  all  proportion  to  the  benefit 
derived.  Boilers  with  greater  heating  surface  and  higher 
steam  pressure  are  often  applied  to  engines  with  light  ma- 
chinery, thus  overloading  bearings  and  over-straining  the 
working  parts.  This  invariably  results,  sooner  or  later,  in  a 
large  increase  in  engine  failures,  due  to  the  breakage  of  parts, 
and  while  the  efficiency  of  the  engine  may  be  temporarily  im- 
proved, the  cost  of  repairs  per  running  mile  is  very  much  in- 
creased. 

Recommendations  for  the  valuation  and  scrapping  of  equip- 
ment are  based  generally  on  a  life  of  20  years,  and  6  per  cent, 
annual  depreciation  from  the  original  value  (less  the  scrap 
value)  for  all  serviceable  heavy  power.  Generally  speaking, 
engines  of  20  years  of  age  and  over  are  recommended  for  scrap- 


ping when  they  require  repairs  costing  over  a  certain  per- 
centage of  the  original  value,  as  referred  to  later  on.  If  the 
boiler  has  been  renewed,  the  date  of  renewal  should  b«  ascer- 
tained, as  a  new  boiler  would  probably  prolong  the  usefulness 
of  the  engine  for  a  period  not  exceeding  fifteen  years;  but  in 
no  case  do  we  recommend  that  the  life  of  an  engine  be  con- 
sidered as  over  30  years.  Before  a  new  firebox  is  applied  to  an 
engine  17  or  18  years  of  age,  the  boiler  of  wfhich  has  not  been 
renewed,  a  careful  examination  should  be  made  of  the  boiler, 
and  its  general  conditions  regarding  corrosion,  cracks,  patches, 
etc.,  ascertained,  to  see  if  the  expenditure  is  jusUflfKl,  as  the 
renewal  of  boilers  on  engines  of  this  age  is  not  recommended 
as  a  regular  thing.  Because  of  the  present  demand  for  cer- 
tain classes  of  light  power,  the  expenditure  for  boiler  renewals 
may  be  justified  on  account  of  heavy  machinery  and  good  con- 
dition of  frames,  cylinders  and  running  gear. 

Depreciation  is  based  on  the  value  when  new,  taken  at  the 
actual  cost  of  the  engine.  When  this  cannot  be  obtained  it 
should  be  estimated  or  assumed  at  a  certain  arbitrary  price  per 
pound,  according  to  the  weight  and  type,  the  value  in  the 
latter  case  to  be  based  on  the  weight  in  working  order.  The 
water  in  the  boiler  and  the  weight  of  the  fire  will  approx- 
imately offset  the  scrap  value  of  the  tender.  The  vaiue  of 
scrap  is  estimated  at  an  average  price  per  pound  which  would 
be  realized  if  the  material  is  used  or  sold,  this  price  to  incjude 
the  cost  of  cutting  up.  The  present  value  of  engines  recom- 
mended for  scrapping  is  taken  at  %  cent  per  pound  of  the 
engine  only  in  wofking  order. 

(The  method  used  by  the  committee  in  estimating  the  value 
of  a  locomotive  at  any  age  from  one  to  twenty  years,  together 
with  tables  and  diagrams  for  estimating  the  depreciation,  will 
be  presented  next  month.) 

(To  be  oorUinuei.) 


ORGANIZATION    AND   OPERATION  OF   A  RAILROAD 
BLACKSMITH  bHOP. 


By  a.  W.  McCaslin. 


The  well-organized  railroad  blacksmith  shop  of  to-day  will, 
in  many  respects,  show  quite  a  departure  from  the  railway 
smith  shop  of  a  few  years  ago.  The  foreman  capable  of  or- 
ganizing this  shop  and  satisfactorily  meeting  the  demands  at 
the  present  time,  will  be  a  good  mechanic,  with  a  thorough 
knowledge  as  to  what  will  constitute  a  perfectly  organized 
system  in  his  particular  shop.  He  will  be  acquainted  with  the 
merits  of  the  most  perfect  forge,  as  well  as  the  demands  for 
and  the  possibilities  as  to  output  of  furnaces,  steam  hammers, 
shaping  machines,  etc.  He  should  have  some  inventive  ability, 
that  he  may  devise  the  necessary  tools  for  the  hammers  and 
machines,  which  have  nothing  to  their  credit  but  latent  power. 
Should  he  be  incapable  of  designing  or  making  the  many  tools 
suggested  by  the  many  different  articles  he  is  daily  called  upon 
to  produce  in  large  numbers,  this  power  will  be  valueless  and 
will  occupy  shop  space  needed  for  the  extra  number  of  men 
required  to  meet  the  demands  made  upon  his  department. 
This  inability,  or  as  we  sometimes  think,  indifference,  is  fre- 
quently and  justly  the  cause  of  his  being  superseded  by  some 
one  who  is  capable  of  making  the  necessary  tools  to  increase 
the  output  In  keeping  with  the  times.  We  find  this  qualifica- 
tion more  essential  in  the  foreman  smith  than  in  the  foreman 
of  any  other  department. 

When  machines  are  purchased  for  the  other  departments, 
they  are  generally  accompanied  with  tools  for  many  purposes. 
But  It  appears  if  the  foreman  smith  is  furnished  with  striking 
and  pushing  power,  it  is  about  all  he  is  entitled  to,  and  the 
utilization  of  this  power  to  advantage  and  profit  to  his  com- 
pany and  credit  to  himself  and  men  frequently  causes  a  lone 
seance  in  his  endeavor  to  materialize  imaginary  movements. 
Should  the  foreman  be  capable,  yet  without  privilege,  or  ex- 
pected to  draw  his  ideas,  designs  and  blue  prints  of  the  nec- 
essary tools  to  expedite  the  work,  from  the  office  of  those  high- 
er in  authority  than  himself— which  we  believe  is  a  pet  rule 
on  some  railroads  at  this  time — the  output  will  suffer  equally. 


if  not  worse,  and  the  cost  of  production  be  greater  than  with 
the  incompetent  foreman  with  full  privilege  to  do  his  best. 
We  should  never  hesitate  to  spend  one  dollar  of  the  company's 
money  on  tools  if  we  can  guarantee  one  hundred  doilars  in 
return.  If  the  tool  be  a  proper  one  for  the  purpose  intended, 
this  seemingly  high  percentage  in  favor  of  the  tool  or  ma- 
chine output  against  the  production  by  hand  will  invariably 
be  realized.  The  shop  should  have  a  sufficiency  of  the  power 
and  furnaces  referred  to,  and  a  blast  pressure  of  14  to  16  ozs. 
per  sq.  in.  The  advantage  of  this  pressure  is  a  gready  in- 
creased output  against  that  produced  with  a  pressure  of  6  or 
7  ozs.  as  used  in  some  shops,  which,  with  their  consequent  out- 
put of  only  about  50  per  cent,  of  what  it  should  be,  grants  the 
workmen  a  legitimate  excuse  for  it. 

The  foreman  should  consider  well  his  appointments  of  men 
best  qualified  to  produce  the  work  assigned  them.  For  in- 
stance, the  man  operating  the  large  fire  should  be  a  first-class 
mechanic,  who  understands  perfect  heating  and  the  making  of 
heavy  forgings.  The  men  on  the  lighter  fires,  as  well  as  those 
working  on  machines,  should  be  placed  and  rated  on  down  to 
the  apprentice  boy,  according  to  their  ability,  aptness,  etc. 
The  tool  dresser  should  be  a  wideawake,  thinking  man,  with 
experience  in  the  treatment  of  steel,  interested  in  his  work, 
and  he  should  not  be  urged  faster  than  the  best  treatment  of 
the  steel  will  permit.  While  he  may  forge  and  dress  the  high 
speed  tools,  he  has  not  sufficient  time  to  properly  harden  and 
keep  the  run  of  this  grade  of  steel.  This,  in  connection  with 
the  hardening  and  tempering  of  all  taps,  reamers,  milling 
tools,  etc.,  Is  the  special  duty  of  another. 

When  the  shop  is  perfectly  organized  on  conditions  equally 
favorable  to  the  employer  and  employe,  the  following  are  the 
paramount  requisites  in  Its  operation:  System,  discipline,  a 
consideration  and  fair  treatment  given  the  men  recognized  by 
them  to  be  Just,  and  a  satisfactory  proof  to  them  that  the 
foreman  Is  familiar  with  what  constitutes  one  hour's  work, 
or  a  full  day's  work,  in  any  and  all  work  given  them  to  do. 
This  fact  established  and  well  understood  by  the  men,  and  kept 
alive  by  the  foreman  in  his  prompt  distribution  of  the  work 
needed  to  fill  orders  against  bis  shop,  will  minimize  the  diffi- 
culty experienced  by  some  foremen  in  obtaining  a  fair  output 
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per  mail.  lu  connection  with  this  qualification,  the  foreman 
should  set  a  fair  price  for  the  making  of  each  item.  The  list 
of  prices  should  be  placed  in  the  shop  where  the  men  can  re- 
fer to  it,  and  the  prices  should  be  established  according  to  the 
facilities  at  hand  for  doing  the  work.  Under  the  day-work 
system  a  schedule  of  prices  is  necessary,  that  we  may  be  able 
to  operate  intelligently.  We  are  daily  called  upon  to  give  the 
cost  of  producing  this  or  that  item,  and  to  make  estimates  on 
work  in  contemplation.  It  is  a  specific  for  the  disease  of  the 
chronic  "time  killer,"  and  greatly  relieves  the  over-anxious  one 
of  worry  by  knowing  he  has  done  all  or  more  than  was  ex- 
pected of  him.  In  a  manner,  it  makes  each  man  his  own  fore- 
man, and  also  relieves  the  one  who  has  full  charge  and  is  held 
responsible  for  the  output  of  the  shop  of  the  unpleasant  duty 
of  urging  them  to  a  fair  day's  work. 

The  writer  established  the  schedule  rule  some  years  ago 
the  shop  he  has  charge  of,  and  it  has  proved  perfectly  satis- 
factory to  the  men,  giving  them,  as  It  does,  steady  employ- 
ment, and  to  the  company  by  an  increased  output  up  to  the 
full  limit  of  good  workmanship.  But  we  should  not  forget 
that  we  are  living  in  an  advanced  age,  an  age  of  quick  pro- 
duction and  keen  competition,  the  stimulus  of  which  has  revo- 
lutionized the  crude  and  slow  method  of  production  by  hand 
in  the  smith  shop  of  a  few  years  ago  to  the  rapid  output  of 
to-day  by  machines  and  their  complement  of  proper  tools. 

We  will  follow  this  change  of  method  of  production  by  illus- 
trating with  only  a  few  of  the  minor  articles  in  constant  de- 
mand. Yet  a  like  change  giving  an  increased  output  has  taken 
place  in  a  greater  percentage  of  the  full  output  of  the  shop. 
A  few  years  ago  drawhead  pockets  were  made  under  the  steam 
hammer  at  about  one-quarter  of  a  cent  per  pound.  To-day  they 
are  made  by  the  geared  or  pneumatic  bulldozer  at  about  one- 
eighth  of  a  cent  per  pound.  They  were  applied  to  the  draw- 
heads  by  hand  at  a  cost  of  about  10  cents  each.  To-day  they 
are  applied  by  the  small  pneumatic  bulldozer  for  about  2 
cents  each.  Grab  irons  were  made  by  hand  on  the  anvil  for 
10  cents  each.  The  steam  hammer  with  the  proper  tools  cut 
this  price  in  two.  The  geared  machine  in  its  turn  reduced  the 
price  set  by  the  steam  hammer,  and  to-day  they  are  made  on 
both  the  quick-action  header  or  the  pneumatic  machine  with 
specially  designed  tools  for  about  1  cent  each,  day  work.  Arch 
bars  formerly  bent  by  3  or  4  helpers  sledging  them  to  the 
shape  of  a  former,  are  now  made  on  the  100-ton  bulldozer  or 
pneumatic  machine  for  about  3  cents  per  100  lbs.  The  cost 
of  this  class  of  machine  work  depends  largely  on  the  capacity 
of  furnaces. 

Many  heavy  parts  of  coaches,  such  as  transoms  and  equal- 
izers, are  now  bent  on  the  bulldozer  more  accurately,  at  less 
cost,  and  with  less  abuse  to  the  material  than  they  formerly 
were  under  the  steam  hammers.  This  change  of  merthod  for 
the  better  follows  on  through  many  of  the  heavy  parts  for  en- 
gines. Main  and  side  rod  straps  were  pretty  generally,  and 
are  yet  by  some,  forged  and  bent  in  a  solid  or  rigid  tool  under 
the  hammer,  thus  upsetting,  disarranging  and  frequently 
breaking  or  checking  the  fibre  on  the  under  side  of  the  bend 
(in  the  corner),  which  Is  the  vital  part  of  the  strap,  as  they 
never  break  on  the  outside  corner  first.  They  are  now  forged 
under  a  hammer  of  the  proper  weight  and  bent  with  rollers 
on  the  bulldozer.  The  forging  is  left  full  where  the  bends  are 
to  be  made,  and  with  the  rollers  properly  adjusted  the  outside 
of  the  metal  at  the  bend  is  elongated  sufficiently  in  the  rolling 
process  to  accommodate  the  inside  to  a  natural  easy  bend. 
Placed  on  a  mandril  and  given  a  few  blows  under  the  hammer, 
it  Is  without  strain  or  distortion  of  any  kind. 

To  emphasize  the  great  advantage  realized  In  the  reduction 
of  cost  of  output  with  proper  tools,  against  hand  work,  I  will 
make  two  more  comparisons  in  minor  articles.  Some  years 
ago  drag  chain  hooks  were  made  by  hand  of  1%-In.  stock  at 
a  labor  cost  of  about  25  cents  each.  To-day  they  are  forged 
of  2-in.  square  soft  steel  and  bent  on  the  small  pneumatic  ma- 
chine at  a  total  labor  cost  of  5  cents  each. 

Chipping  hammers,  such  as  used  by  machinists,  boiler-mak- 
ers and  car-repair  men,  were  made  by  hand  at  a  cost  of  80 


cents  each.  They  are  now  forged  in  tools  under  the  steam 
tiammer  for  12  to  15  cents  each. 

I  will  at  this  point  give  a  list  of  only  a  few  of  the  many 
items  that  can  be  made  with  small  power.  One  12-in.  cylinder, 
or  2  9-in.  cylinders  placed  tandem  on  a  small  face  plate  for 
bulldozing  purposes,  will,  with  100  lbs.  of  steam  or  compressed 
air,  have  sufficient  power  to  bend  the  following  articles:  Drag 
chain  hooks  forged  of  2-in.  square  soft  steel;  drawhead  car- 
riers, brake  hangers,  unlocking  bars,  lever  guides,  stake  pock- 
ets, train  pipe  clamps,  step  irons,  corner  bands,  end  gate  irons 
and  grab  irons  as  fast  as  they  can  be  handled.  By  using  1 
16-in.  cylinder  as  described  above,  drawhead  pockets  can  be 
applied  for  2  cents  each.  Such  cylinders  can  be  found  in  most 
railroad  shop  scrap  boxes,  and  if  the  foreman  is  denied  some- 
thing better  they  should  be  utilized  as  labor-saving  devices. 

The  best  workmanship  and  greatest  output  is  obtained  in  the 
general  run  of  the  work  by  classifying  it  and  giving 
each  man  all  or  as  much  of  his  particular  class  d  work  as  he 
can  do.  In  this  way  men  become  expert.  Their  work  will  be 
less  laborious  to  them,  the  output  will  be  increased  and  the 
quality  will  be  of  the  best.  If  the  foreman  is  a  practical  black- 
smith, thoughtful  and  persistent  in  applying  himself  to  duties 
as  he  understands  them,  there  should  be  but  little  if  any  cause 
for  complaint  from  his  superiors. 

The  advantages  derived  from  railway  club  and  association 
meetings,  which  make  not  only  common  property  of  the  over- 
estimated private  shop  kinks,  secrets  and  formulas  of  the  past, 
but  offer  to  those  who  can  appreciate  the  best  and  latest  ideas 
and  methods  of  to-day.  and  added  to  this  the  knowledge  gained 
by  being  a  reader  of  the  railway  mechanical  publications, 
which  give  In  almost  every  issue  cuts  of  the  latest  machines 
and  tools  with  their  capacity,  should  help  him  to  not  only 
satisfy  others,  but,  better  still,  to  satisfy  himself. 


BOSTON  &  ALBANY  RAILROAD  PROGRESSIVE  ASSO- 
CIATION. 


To  the  Editor: 

It  may  be  of  interest  to  yon  to  know  that  for  some  time  past 
on  the  Boston  &  Albany  Railroad,  there  was  under  consideration 
the  advisability  of  starting  an  organization,  practically  a  school 
for  instruction  on  the  locomotive,  signals,  train  rules,  etc.,  similar 
to  that  outlined  in  the  editorial  entitled  "Education  for  Shop  Men 
and  Engineers"  in  your  November  issue. 

This  finally  resulted,  through  the  efforts*  of  Traveling  Engineer 
E.  H.  Smith,  in  the  organization  of  the  Boston  &  Albany  Rail- 
road Progressive  Association,  on  November  22,  with  18  charter 
members  and  more  added  each  meeting  since.  The  association 
is  limited  to  employees  of  the  motive  power  department,  and  will 
not  admit  officials.  Two  meetings  a  month  are  held  and  instruc- 
tion is  given  by  illustrated  lectures,  using  a  stereopticon,  models, 
drawings,  etc. 

WTien  the  association  was  brought  to  the  attention  of  the  rail- 
road officials  they  willingly  fitted  up  a  room  at  Allston  with  a 
seating  capacity  of  about  60,  gave  the  members  permission  to  use 
books  and  drawings,  and  in  every  way  offered  encouragement  and 
help.  Firms  manufacturing  railway  appliances  were  asked  to  aid 
and  they  promptly  furnished  drawings  and  in  several  cases  full 
size  models.  All  the  argument  needed,  as  one  firm  put  it,  was  "the 
more  your  men  know  about  our  device  the  better  .satisfaction  they 
will  get  from  it." 

The  course  of  lectures  planned  for  this  winter  will  cover  the 
locomotive;  the  first  lecture  is  boiler  construction,  design  and 
care.  By  using  illustrations,  models,  etc.,  intelligently  explained 
and  freely  discussed,  the  progressive  examinations  will  lose  much 
of  their  dread. 

The  Boston  &  Albany  Railroad  Progressive  Association  has  had 
a  fair  start,  with  the  good  wishes  of  all,  and  we  feel  confident 
that  after  the  meetings  this  winter  the  members  will  find  that  the 
modem  locomotive  is  much  less  a  mystery  than  heretofore. 

•    *    • 
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ECONOMICAL  TRAIN   OPERATION. 


Bt  G.  R.   H£N0£B80N. 


PART  IV. 


UE0UCT10:fS    AND  CONCLUSIONS. 


In  making  a  study  of  train  operation  (such  as  we  have  just 
(lonp)  it  is  important  that  the  different  features  be  brought  out 
clearly,  so  that  their  full  value  will  be  understood.  The  re- 
sults are  what  is  wanted  in  railroad  operation,  more  than 
departmental  benefits.  The  president  of- one  of  the  most  im- 
l>ortant  lines  in  the  Northwest  once  stated  the  matter  clearly 
when  he  said:  "If  one  deparment  can  so  spend  a  dollar  that 
another  department  can  save  a  dollar  and  one  cent,  the  ex- 
penditure must  be  made,  regardless  of  the  fact  that  the  spend- 
ins  department  was  increasing  its  expenses."  This  is  too 
often  overlooked  in  departmental  jealousies,  and  we  frequently 
hear  remarks  such  as  "My  department  will  not  get  the  benefit 
of  such  an  expense  or  improvement,  and  I  am  not  going  to 
increase  my  rolls."  Then  again,  it  is  not  an  uncommon  prac- 
tice, when  an  excess  of  power  has  to  be  moved  in  a  certain 
direction,  for  a  division  superintendent  to  send  out  one  engine 
light,  and  one  a  few  minutes  after  with  a  load  that  it  can 
barely  draw  up  the  hills,  simply  to  increase  the  average  ton- 
nage showing  per  single  engine  train  mileage  or  per  train 
mile,  a  light  engine  not  being  considered  a  train.  If  we  use 
more  fuel  per  100  to"h  miles,  but  the  saving  in  wages  of  crews 
more  than  offsets  the  value  of  this  excess,  the  company  is 
ahead,  even  if  the  general  manager  asks  the  motive  power  de- 
partment disagreeable  questions — questions  which  may  be 
hard  to  answer  unless  the  head  of  the  department  is  well 
fortified  both  with  theoretical  knowledge  and  the  practical 
results  obtained.  Unfortunately,  while  the  motive  power  de- 
partment may  fix  the  rating  of  the  engines,  the  general  or 
division  superintendent  fixes  the  running  schedule,  and  this 
is  done  independently  of  the  former,  and  often  without  any 
knowledge  of  the  effects  of  speed  upon  the  coal  consumption 
or  the  total  cost  of  transportation.  This  is  unfortunate  for 
the  railroads,  but  it  is  the  usual  method  in  this  country. 

In  analyzing  Table  A  it  is  noticed  at  once  that  the  supplies 
(excepting  coal)  and  the  roundhouse  charges  are  independent 
of  changes  in  speed  or  the  rating  of  the  engine.  In  order 
to  make  these  items  a  minimum  per  ton  mile  covered,  we 
should  use  as  heavy  a  train  as  possible;  but  these  items  are 
small  when  compared  with  the  others,  so  that  they  really 
but  slightly  affect  the  general  result.  The  repairs  being 
based  on  ton  miles,  will  not  affect  the  cost  per  ton  mile  by 
( lianges  in  the  speed  or  loading,  under  our  hypothesis.  The 
interest  charges  are  small,  so  that  even  if  it  be  claimed  that 
the  fngines  are  in  the  house  and  interest  must  be  paid 
whether  used  or  not,  the  result  will  be  but  slightly  affected. 
This  leaves  us  only  the  fuel  and  wages,  which  are  large  itemo 
in  point  of  cost,  and  which  depend  upon  the  speed  and  load. 

Fig.  3  is  introduced  to  show  graphically  the  results  caused 
by  varying  the  load,  and  consequently,  the  speed.  The  lower 
diagram  is  arranged  to  show  the  effect  of  changing  the  load 
back  of  the  tender.  Examining  the  line  marked  "average 
speed.  No.  6"  (the  numbers  referring  to  the  line  in  the  table 
corresponding  to  the  same  item),  we  find  that  a  decrease  In 
load  of  30  tons  (say  one  car),  or  from  1,450  to  1,420  tons,  per- 
mits doubling  the  speed,  while  to  treble  it,  260  tons  must  be 
dropped,  and  to  quintuple  It,  more  than  half  of  the  full  load 
must  be  left  oyer  for  another  train.  The  greatest  benefit  of 
a  decreased  load  Is  therefore  found  at  slow  speeds,  where  a 
reduction  of  2  per  cent  enables  the  engine  to  run  at  double 
speed.  We  observe  from  line  No.  21  that  the  coal  consump- 
tion per  ton  mile  has  risen  17  per  cent,  and  if  this  were  a 
general  thing  for  the  month,  the  superintendent  of  motive 
l»ower  would  have  to  answer  questions,  which.  It  Is  possiole, 
he  could  not  do  unless  well  acquainted  with  the  train  move- 
ment for  the  month.    But  let  us  see  what  has  been  gained. 


The  total  cost  of  movement  per  1,000  ton  miles  moved  haa 
been  reduced  6  per  cent.,  and  the  same  engine  or  engines 
have  increased  the  ton  mileage  over  the  division  75  per  cent! 
Here  is  where  the  division  superintendent  gets  the  credit  for 
the  large  amount  of  traffic  handled,  and  the  motive  power 
department  gets  a  "raking"  for  the  increase  in  coal  consump- 
tion. 

"These  things  oug^t  not  so  to  be."  But  If  a  little  reduc- 
tion in  the  load  is  good,  will  not  more  be  better?  And  where 
should  we  stop?  Unless  we  are  considering  a  stock  movement 
or  a  lot  of  perishable  freight,  we  can  find  the  answer  in  Fig.  3 
and  Table  A.  It  happens  in  this  case  that  a  load  of  1,190 
or  say,  1,200  tons  nett,  gives  us  not  only  the  lowest  cost  per 
1,000  ton  miles,  but  also  the  maximum  monthly  movement. 
The  engine  is  able  to  run  at  15  miles  an  hour,  or  with  20 
per  cent,  in  stops,  etc.,  to  average  12%  miles  an  hour;  this 
brings  about  a  reduction  of  16  per  cent,  in  the  operating 
charges  scheduled,  and  an  increase  of  98  per  cent  of  stuff 
hauled;  in  fact,  while  the  train  load  has  been  reduced  18  per 
(ent.,  the  engine  has  made  the  trip  in  one-third  of  the  time. 


Total  T.M.  NeW. 
Coal   T.  M.  No.  Zl. 
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FIG.  3 — EFFECT  OF  VABYING  THE  LOAD  AND  SPEED. 

ami  has  done  the  work  of  two  locomotivesi  If  we  compare 
two  methods  of  operating,  we  see  that  a  division  worked /In 
accordance  with  the  first  schedule  would  show  better  reco 
for  large  train  loads,  and  if  the  general  manager  had  a  hobey 
for  heavy  trains,  the  superintendent  would  get  more  praise 
than  in  the  third  case,  where  he  got  twice  as  much  work 
done  per  engine  at  5-6  the  cost  of  movement. 

From  the  replies  to  the  inquiries  mentioned  in  Part  I.  It 
was  clear  that  the  benefit  of  reducing  loads  in  times  of  traffic 
(ongestion  was  generally  conceded,  but  the  above  discussion 
suggests  that  it  would  be  good  practice  at  all  times,  on  such 
a  division  and  under  the  conditions  which  we  have  assumed. 
It  demonstrates  that  heavy  trains  do  not  always  mean  econ- 
omy—not even  in  coal  consumption,  as  it  is  seen  that  the 
rate  per  100  ton  miles  is  less  at  15  than  at  5  or  10  miles  an 
hour. 

As  we  still  further  reduce  our  load,  and  operate  at  higner 
speeds,  we  lose  both  in  economy  and  in  total  work  done;  the 
rate  of  fuel  consumption  also  Increases.  These  circumstances 
are  brought  about  by  the  fact  that  it  takes  more  coal  per  ton 
mile  to  move  a  train  fast  than  slow,  and  that  after  we  average 
10  miles  an  hour  there  Is  no  reduction,  caused  by  the  H>eed. 
in  the  wages  of  the  crews,  they  being  paid  by  the  mile,  as 
already  explained. 

The  upper  diagram  of  Pig.  3  illustrates  the  Tariattons  due 
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to  speed.  Here  it  will  be  seen  that  the  line  of  wages  is  hori- 
zontal above  10  miles  an  hour.  From  lines  18  and  19  it  will 
be  evidpnt  that  while  the  cost  per  trip  decreases  with  each 
inirease  of  speed,  the  cost  per  ton  mile  decreases  to  I2V2 
miles  an  hour  average  speed,  and  then  increases  for  further 
increase  in  velocity.  The  same  is  approximately  true  of  the 
coal  consumed  per  trip  and  per  ton  mile.  Under  the  conditions 
assumed,  therefore,  it  appears  that  economical  operation,  both 
from  a  standpoint  of  large  movement  and  low  unit  cost,  de- 
mands loading  the  engines  so  that  they  can  make  15  miles  an 
hour  while  running.  Of  course,  it  is  supposed  that  there  are 
sufficient  sidings,  etc.,  to  allow  a  prompt  train  movement  in 
both  directions. 

Case  A,  which  has  just  been  considered,  may  be  claimed  to  , 
be  a  purely  hypothetical  one,  and  not  occurring  in  ordinary 
practice.  We  admit  that  divisions  150  miles  long,  with  a 
continual  rise  of  1  per  cent.,  are  not  common,  and  yet  the 
writer  knows  of  even  worse  cases.  But  B  and  C  are  very  ordi- 
nary cases,  the  one  having  a  summit  at  the  middle  of  the  run, 
and  the  other  constituting  a  rolling  profile.  Ulnder  these 
suppositions,  it  will  not  be  necessary  to  consider  the  direction 
of  prevailing  traffic,  as  the  operations  in  either  direction  will 
be  identical.  In  comparing  tables  A  and  B  we  are  at  once 
struck  with  the  difference  in  cost  of  operation,  the  latter  being 
about  2-3  of  the  former.  Inspection  shows  us  that  this  is 
due  chiefly  to  the  quantity  of  coal  burned,  which  is  only  one- 
half  that  used  for  the  continual  rise  of  case  A.  Under  the 
same  hypothesis,  the  return  run  of  case  A  would  be  made 
without  burning  any  coal,  and  the  round  trip  would  in  a  meas- 
ure approximate  to  case  B,  except  that  a  very  large  tonnage 
could  be  brought  down  hill,  if  it  were  there  to  be  handled. 

As  before,  items  10,  11'  and  16  are  unchanged  throughout 
the  variation  in  schedules,  and  with  numbers  12  and  13  are  the 
same  as  in  case  A.  The  down  grade  speed  being  maintained 
at  25  miles  an  hour,  the  average  speed  over  the  division  is 
greater  for  the  different  speeds  up  hill  than  in  the  previous 
case  until  it  reaches  that  du^  to  25  miles  an  hour  on  both 
sides  of  the  hill.  The  wages  (14  and  1.^)  being  identical  per 
trip  for  all  but  the  first  schedule,  increase  the  <ost  per  ton 
mile  at  higher  speeds  and  reduced  load's. 

Considering  the  questions  of  cost  of  operation  and  work  ac- 
complished, we  are  struck  in  our  examination  of  table  B  with 
the  fact  that  the  cost  of  handling  per  ton  mile  is  the  same, 
whether  a  speed  of  5  or  10  miles  an  hour  up  hill  be  permitted. 
It  happens  in  this  case  that  the  increased  fuel  consumption 
due  to  greater  speed  is  fully  offset  by  the  reduction  In  over- 
time, due  to  such  speed,  as  the  trip  only  occupies  12.6  hours 
between  terminals  instead  of  21. C  hours.  The  amount  of  traf- 
fic handled  per  engine  each  month  has,  however,  bren  increased 
48  per  cent.  Under  these  two  operating  conditions,  the  ex- 
pense is  just  the  same,  and  the  first  method  will  enable  the 
superintendent  to  show  heavier  train  loads,  where  this  is  con- 
sidered most  creditable,  b\it  the  second  arrangement  pprmits  a 
\  great  increase  in  traffic  handled,  besides  keeping  the  mpn  in 
much  better  humor  on  account  of  a  quick  run  over  the  divis- 
ion, which  is  not  without  a  good  effect  upon  the  morale  of 
the  service.  However,  If  we  go  still  further  and  cut  our  train 
load  18  per  cent,  so  that  15  miles  an  hour  may  be  made  up 
grade,  a  reduction  in  the  cost  of  operation  of  6  per  cent,  is 
effected,  with  50  per  cent,  increase  in  work  done  per  engine, 
or  two  locomotives  run  on  this  schedule  would  do  the  same 
amount  of  work  in  cleaning  up  a  congested  freight  yard  as 
three  on  the  first  schedule.  It  also  happens  in  this  case  that 
the  coal  consumption  per  100  ton  miles  is  less,  due  to  expansive 
working  of  the  steam  in  the  cylinders. 

If  the  load  and  running  time  be  still  further  reduced,  the 
economy  and  amount  of  business  handled  will  suffer— thus  at 
25  miles  an  hour  the  cost  per  1,000  ton  miles  will  be  32  per 
cent,  greater  and  the  tonnage  handled  per  month  40  per  cent, 
less  than  at  15  miles  per  hour  running  time  This  shows  us 
why  stock  trains  are  so  much  more  expensive  to  handle  than 
ordinary  freight,  the  increased  cost  being  as  above  for  similar 
existing  conditions.     If  the  speed  be  still  further  increased. 


the  excess  in  coat  will  be  yet  greater,  and  the  amount  of  ton- 
nage smaller.  These  figures  give  a  logical  argument  for  higher 
charges  for  such  freight,  in  addition  to  terminal  exppnses  for 
handling  and  caring  for  the  stock  while  in  transit.  Of  course, 
everyone  knows  that  freight  rates  are  not  determined  by  the 
<ost  of  transportation,  and  yet  it  is  desirable  to  know  the  re- 
lative cost  of  different  kinds  of  service.  As  before,  15  miles 
an  hour  running  time  gives  the  greatest  benefit,  both  as  to 
economy  and  amount  of  business  bandied. 

In  case  B,  just  considered,  the  average  profile  was  level,  that 
is,  there  was  as  much  down  hill  as  up  hTll,  and  the  schedules 
were  de.termined  by  fixing  the  working  speed  up  grade.  In 
case  C,  while  the  profile  is  still  level,  as  far  as  the  average  is 
concerned,  the  up  grades  are  so  short  that  It  would  never  be 
considered  good  policy  to  load  an  engine  so  that  it  could  make 
fast  runs  up  these  hills,  but  the  level  stretches  must  be  de- 
I)ended  upon  to  make  up  time  on  a  fast  schedule.  For  this 
reason  but  two  ratings  are  used  in  our  discussion,  1,870  tons 
and  1,820  tons,  or  3  per  cent.  less.  From  Fig.  2  this  was  seen 
to  make  a  difference  of  from  5  miles  to  10  miles  an  hour  on  the 
26  ft.  per  mile  up  g^ade,  but  as  the  up  grade  only  comprises 
:]0  miles  of  the  150,  this  really  increased  the  average  speed 
but  23  per  cent,  for  the  whole  run.  Again,  however,  there 
was  an  advantage  in  operating,  as  the  total  monthly  ton  mile- 
age was  increased  15  per  cent,  without  any  increase  in  the 
tost  of  operation,  both  standing  at  45  cents  per  1,000  ton  miles. 
The  coal  consumption,  however,  is  13  per  cent,  greater,  so  that 
the  only  gain  is  in  the  increased  haijling  capacity  of  this 
schedtile.  If  we  cons^ider  trip  3  we  find  that  the  time  between 
terminals  is  the  same  as  trip  2,  viz.,  ir>.8  hours.  In  ths  case, 
however,  the  time  is  5  miles  an  hour  up  hill  and  IT)  miles  pel' 
hour  on  the  level.  With  this  arrangement  the  full  tonnage 
ran  be  taken,  resulting  in  an  increase  of  about  '.i  per  cent., 
and  the  cost  is  about  2  per  cent,  lower.  In  this  case  we  find 
the  greatest  economy  is  to  use  the  full  rating  and  to  run  at 
1.')  miles  an  hour  on  the  level.  While  there  Ls  very  little  dif- 
ference in  the  ton  mile  cost  of  the  various  schedules  of  case  C. 
yet  this  method  gives  the  lowe-t  cost  of  operation  both  per 
train  mile  and  ton  mile  of  the  Feries. 

Now  let  us  examine  a  still  further  increase  of  speed  on  the 
level,  say  to  25  miles  an  hour,  but  maintaining  our  full  load 
and  slow  speed  up  hill.  Here  we  find  (trip  4)  that  the  cost 
of  operation  has  suffered  a  rise  of  5  per  cent.,  but  the  rate 
of  output  has  improved  about  16  per  cent.  This  output  can 
be  still  further  increased  by  reducing  the  train  load  so  that  10 
miles  an  hour  can  be  made  up  hill,  the  level  speed  being  con- 
tinued at  25  miles  an  hour,  as  exhibited  in  trip  5.  Here  the 
monthly  rate  Is  41  per  cent,  better  and  the  cost  per  ton  mile 
only  8  per  cent,  more  than  trip  3,  which  was  the  lowest  in  cost. 
This  table  (C)  therefore,  indicates  that  for  ordinary  working 
conditions,  the  method  shown  by  trip  3  is  the  most  desirable, 
as  it  is  the  lowest  in  cost,  but  if  traffic  should  become  con- 
gested, great  relief  (that  is  41  per  cent  )  can  be  effected  by 
using  schedule  5,  thereby  increasing  the  cost  8  par  cent. 

Although  tables  B  and  C  cover  operations  over  divisions 
that  are  an  average  level,  we  find  great  differences  in  the  cost 
and  best  methods  of  operation.  The  most  economical  operation 
of  case  B  (1  per  cent,  grades)  cannot  be  expected  to  approach 
within  40  per  cent,  of  the  economical  working  of  case  C  (% 
per  cent,  grades  and  level  stretches).  This  is  due  entirely 
to  the  profile  of  the  road,  and  exp'ains  the  uselessness  of  at- 
tempting to  make  comparisons  of  the  cost  of  operation  of  dif- 
ferent divisions,  which  have  unlike  profiles.  Even  the  same 
profile  with  a  different  kind  of  traffic  will  be  subject  to  great 
variations  in  cost.  For  instance,  if  one  month  there  were  few 
fast  freights,  and  the  same  month  in  the  following  year  there 
was  a  large  proportion  of  this  business,  the  e^fpense  of  opera- 
tion would  be  sure  to  go  up  unless  there  were  other  offsetting 
conditions.  In  this  way  praise  or  censure  is  often  given  when 
no  one  Is  responsible  for  the  changed  conditions,  unles^  it  be 
the  traffic  department  for  obtaining  a  different  grade  of  mer- 
chandise for  shipment.  It  Is  absolutely  Impossible  to  make 
comparisons  in  such   cases  unless  all  the  conditions  bearing 
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(in  the  case  are  known  or  considered,  yet  it  Is  often  done  In 
just  such  an  unmethodical  manner.  Comparative  statements* 
apparently  voluminous  and  complete,  often  omit  the  essential 
points  for  forming  sound  Judgment. 

Ill  one  point  the  3  cases  considered  practically  agree,  that 
at  an  average  speed  of  from  12  to  15  miles  an  hour  the  great- 
est economy  is  found,  but  the  possibility  of  moving  a  large 
quantity  of  freight  depends  upon  the  detail  conditions  of  the 
linp.  Whether  a  heavy  or  moderate  loading  for  the  engine 
is  best  depends  also  upon  the  profile  and  existing  conditions. 
It  must  not  be  thought  that  the  3  sections  of  road  here  con- 
sidered are  Intended  to  cover  all  cases — indeed,  each  division 
should  constitute  a  study  by  itself  in  some  such  manner  as 
we  have  Indicated,  and  the  necessity  for  liberal  co-operation 
between  the  various  departments  will  certainly  be  understood 
by  the  foregoing  suggestions.  In  each  case*  the  proper  values 
should,  of  course,  be  assigned  to  the  different  items  constitut- 
ing the  charges,  as  these  will  be  different  for  various  localities. 

As  we  explained  In  Part  I.,  the  whole  cost  of  operation  will 
be  about  3  times  that  shown  by  our  figures,  which  Include 
only  the  Items  directly  connected  with  the  train  movement, 
and  without  knowing  the  amounts  of  these  other  charges  the 
total  cannot  of  course  be  figured,  but  for  determining  the 
minimum  cost  and  maximum  capacity.  It  Is  not  necessary  to 
know  the  Items  not  directly  concerned.  The  total  cost  of 
operation  will  evidently  not  be  a  function  of  the  cost  shown, 
hut  an  addition  to  It,  which  is  less  per  ton  mile  as  the  quan- 
tity of  commodities  handled  Increases. 

The  revenue  ton  mile  Is  also  much  less  than  the  gross  ton 
mileage  (car  and  loading)  which  v.e  have  considered  above. 
Tn  a  fully  loaded  car  the  revenue  load  may  be  2-3  of  the 
pross  load,  but  the  ordinary  run  of  loads  as  they  come  In 
merchandise  trains  will  not  average  over  50  per  cent  of  the 
total  weight  for  the  weight  of  revenue  freight.  It  is  quite 
plain  from  the  dlscus.<;lon  that  roads  with  heavy  grades  are  un- 
able to  operate  at  the  same  cost  as  those  with  low  grades, 
and  that  where  we  find  a  low  operating  cost  for  a  large  system 
it  means  that  the  great  proportion  of  easy  profiles  modifies 
tlio  hish  cost  of  mountainous  territory,  redurins  the  av- rage. 
Where  two  railways  connect  at  the  same  points,  but  one  runs 
over  a  succession  of  mountain  ranges,  it  Is  a  hopeless  task  to 
expect  to  reduce  the  expenses  to  that  of  a  road  which  has  a 
valley  route,  unless  It  be  badly  managed.  However,  much 
ran  be  done  by  adopting  an  economical  train  load,  whether  it 
be  the  greatest  that  the  engine  can  haul  or  a  moderately  heavy 
load  permitting  a  good  running  schedule,  this  to  be  deter- 
mined for  each  particular  case  on  the  principles  laid  down 
above.  ... 


THE  COLE  4-CYLINDER   BALANCED  COMPOUND. 


Automatic  Stokers  for  LocoMOTrvrs. — The  necessity  for  an 
automatic  stoker  for  the  large  locomotive,  either  passenger  or 
freight.  Is  quite  generally  recognized,  and  the  requirements 
have  bpen  met  In  a  very  satisfactory  manner  by  at  lea?t  one 
form  of  stoker.  It  Is  strange,  therefore,  that  a  stoker  which 
has  been  upon  the  market  for  several  years,  and  which  works 
so  sucressfully,  does  not  become  regularly  adopted  by 'the 
railroads,  which  seem  to  need  some  such  appliance  to  assist 
the  fireman  in  his  arduous  work.  The  testimony  as  to  the 
siiecess  of  this  device  is  the  most  convincing  of  any  relating 
to  locomotive  Improvements  (containing  such  radical  changes 
in  methods  of  operation)  which  have  been  Introduced  In  many 
years.  The  reports  of  the  laboratory  tests  at  Purdue  show  It 
to  have  given  a  very  satisfactory  performance.  The  testimony 
of  motive  power  men  who  have  had  quite  a  number  of  stokers 
In  use  Is  entirely  favoiaoie  lu  iue  device,  and  the  opinion  of 
the  superintendent  of  our  largest  locomotive  works  is  that  the 
stoker  Is  the  coming  device. — Wm.  Forsyth,  before  Interna- 
tiiwnl  Evqivcerivfj  Congress. 


The  American  locomotive  Company  has  presented  to  Pur- 
due University,  Lafayette,  Indiana,  the  full-sized  model  loco- 
motive cylinders  sectioned  to  show  the  piston  valve  construc- 
tion which  formed  a  part  of  its  exhibit  at  the  Louisiana  Pur- 
chase Exposltloii. 


An  Important,  but  misleading,  criticism  of  the  Cole  4-cyl- 
inder  balanced  compound  locomotive  appeared  in  a  recent 
number  of  the  Railroad  Gazette,  over  the  signature  of  Mr. 
L.  E.  Moore,  instructor  In  mechanics,  of  the  University  of 
Illinois.  This  criticism  cannot  have  been  based  upon  mature 
deliberation,  and  to  guard  against  the  possibility  of  creating 
a  widespread  impression  to  the  effect  that  this  locomotive 
Is  not  vertically  balanced,  a  statement  of  the  facts  seems  to 
be  required.    Mr.  Moore's  criticism  Is  as  follows: 

"As  regards  forces  In  a  horizontal  plane  through  both  axles, 
the  locomotive  is  balanced;  but  consider  for  a  moment  the 
vertical  forces  upon  the  back  pair  of  drivers  alone,  when  roll- 
ing on  the  track.  The  conditions  here  are  exactly  the  same 
as  In  an  ordinary  locomotive;  for  the  vertical  forces  exerted 
by  the  reciprocating  parts  connected  to  the  front  drivers  can- 
not Interpose  between  the  back  drivers  and  the  rail  to  balance 
the  vertical  forces  exerted  upon  the  back  drivers  by  the  re- 
ciprocating parts  connected  therewith.  It  must  follow,  then, 
that  the  reciprocating  parts  connected  to  the  back  drivers, 
being  unbalanced,  and  quartering  or  at  90  deg.  with  earh 
other,  must  produce  a  very  severe  hammer-Mow  upon  the  rails 
at  every  revolution.  The  same  reasoning,  of  course,  holds 
with  the  front  drivers.  If  all  these  cranks  were  on  one  axle, 
or  If  the  two  cranks  on  each  axle  could  be  opposite,  and  sim- 
ilar parts  had  the  same  weight,  the  engine  would,  of  neces- 
sity, be  exactly  balanced.  But  the  splitting  up  of  the  cranks, 
as  done  In  this  engine,  between  the  front  and  rear  drivers, 
must  necessarily  reetilt  In  unbalancing  the  vertical  forces 
upon  each  axle.  These  forces  are  the  ones  of  Importance,  so 
far  as  destructive  action  upon  the  rails  Is  concerned." 

The  arrangement  of  this  locomotive  was  Illustrated  on  pace 
240  of  the  June  number  of  thl<?  Journal  of  last  year.  Mr. 
IVToore  has  fallen  Into  the  error  of  regarding  the  reciprocating 
parts  as  prortuclnp  a  ''hammer-blow**  upon  the  rails  at  eT«»ry 
revolution.  Tn  a  balanced  euKmc  one  set  of  reciprocating 
parts  on  the  Inside  of  the  frames  balances  those  on  the  out- 
side, which  move  In  an  opposite  direction,  so  that  the  u<?e 
of  the  customary  counterweights  for  the  reciprocating  parts 
In  the  wheels  are  rendered  unnecessary,  and  engines  of  this 
description  riin  very  smoothly  wlthorit  their  use.  This  Is  clear 
to  anyone  who  reads  what  is  said  of  the  smooth  operation  of 
the  many  de  (rlehn  compounds  in  Europe. 

The  action  of  the  reciprocating  parts  Is  entirely  horizontal, 
and  no  vertical  force  c.:'»  be  exerted  by  these  parts,  excepting 
the  slight  vertical  component  nroduced  by  the  main  rod,  hence 
no  pressure  can  be  produced  upon  the  rail  by  the  action  of  the 
reciprocating  parts.    Mr.  Monre  confuses  this  with  the  "ham- 
mer-hlow"  In  ordinary  ("lir^ues,  which  Is  produced  by  the  over- 
balance In  the  wheels  of  ordinary  engines  to  take  care  of 
the  reciprocating  weights,  but  even  In  these  engines  the  re- 
ciprocating narts  themselves  have  nothing  directly  to  do  with 
the  "hammer-blow."    With   a  4-cyllnder  engine   of  this  con- 
struction It  does  not  matter  whether  the  cylinders  are  all  con- 
nected to  one  axle  or  not.  as  far  as  the  balancing  Is  concerned. 
In    either    case   the    reciprocating    weights    counteract    each 
other,  and  the  balancing  of  the  rotating  parts  Is  all  that  ?8 
necessary;  as  a  matter  of  fact,  a  very  large  proportion  of  4- 
cylinder  corapounda  of  this  general  type  are  divided,  as  are 
the  DeGl'br.  compound,  the  Cole  compound  and  the  Burling- 
ton compound,  all  of  which  have  been  illustrated  In  this  Jour- 
nal.   The  Cole  locomotive  referred  to  has  been  run  continu- 
ously for  ar  nour  on  the  Pennsylvania  testing  plant-  at  St. 
Tvouls  at  a  speed  of  75  miles  per  hour,  which  alone  effectually 
refutes  Mr.  Moore's  criticism  In  the  smoothness  of  the  run- 
ning, and  In  the  demonstration  by  means  of  wires  run  under 
the    wheels,    these    wires    having    been    flattened    uniformly 
throughout  their  entire  length.    Mr.  Moore's  criticism  would 
be  Important  If  true,  but  those  who  are  Interested  In  the  4- 
cyllnder  balanced  compound  are  very  glad  that  his  criticisms 
are  ernmeoua. 
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MILUNG     MACHINES   IN    RAIL- 
ROAD   SHOPS. 


The  comment  on  the  extensive  use 
of  milling  machines  in  English  rail- 
road shops,  which  appeared  on  page 
344  of  our  September  issue,  sug- 
gests the  question  as  to  why  the 
same  does  not  hold  true  in  Ameri- 
can shops.  With  the  rapid  progress 
that  has  been  made  during  the  past 
few  years  in  the  way  of  new  shops 
and  new  eqtiipments  of  modern 
tools  fitted  with  the  best  cutting 
steels  that  are  to  be  had,  regardless 
of  first  cost  so  long  as  there  is  a 
possibility  of  greatly  increasing  pro- 
duction by  rapid  machining  pi'oc- 
esses,  it  is  surprising  that  more 
milling  machines  are  not  installed 
A  few  American  sh<?ps  are  now 
using  millers  on  side  rods,  among 
them  the  Altoona  shops  of  the  Penn- 
sylvania Railroad,  where  good  re- 
sults are  being  obtained,  and  this, 
together  with  the  experience  of 
English  shops  on  similar  work,  is 
in  itself  proof  of  the  economy  of 
milling  these  over  planing. 

In  a  great  many  American  shops 
we  have  noticed  milling  machines 
used  for  sinking  the  end  of  flutes 
into  the  rods  and  the  middle  part 
was  afterward  planed  out,  the  rea- 
son given  being  that  while  the 
planer  could  not  finish  the  end  of 
the  groove  in  the  rod,  it  could  re- 
move the  metal  from  the  middle 
section  more  rapidly  than  the  mill- 
ing machine.  The  reason  for  this 
must  be  that  the  planers  used  are 
better  equipped  for  the  work  than 
the  millers  that  happened  to  be  in 
the  shop.  When  such  work  is  fin- 
ished complete  on  a  heavy  miller. 
there  should  be  a  marked  saving 
in  time  of  the  actual  cutting  opera- 
tion, and  in  addition  to  this  the 
time  required  for  handling  the  piece 
from  the  miller  to  the  planer  would 
also  be  saved,  so  that  altogether 
there  should  be  at  least  a  25  per 
rent  saving  by  milling.  For  such 
work  a  heavy  planer  type  miller  is 
best  adapted,  and  a  machine  should 
be  selected  large  enough  to  mill 
several  rods,  placed  side  by  side,  at 
one  time.  The  cutter  arbor  should 
be  very  large  in  diameter  and  well 
supported,  and  the  cutters  as  small 
In  diameter  as  it  Is  possible  to  make 
them,  and  still  have  sufficient 
strength    in   the    body   to   stand    a 

heavy  cut  without  splitting  open.  Since  th^se  cutters  must 
necessarily  have  large  round  corners,  and  must  be  adjustable, 
so  that  their  size  may  be  maintained  after  repeated  grindings, 
it  is  perhaps  best  to  make  them  with  inserted  teeth,  and  these 
teeth  should  be  alternately  nicked  to  break  up  the  chips.  The 
body  of  the  cutter  should  be  made  of  machinery  steel.  Twenty 
feet  per  minute  is  a  good  basis  for  peripheral  velocity  of  the 
cutters,  and  the  feed  should  be  limited  only  by  the  pulling 
power  of  the  machine.  In  general,  it  may  be  said  that  fast 
feeds    not    <mly    have    the    advantage    of    rapid    production, 


FIG.    1 — METHOD   SUGGESrED   FOB   MIIXING    DRIVING    BOX   SHOES. 


Hi.   3 — NO.    4    PLATW   CINCINNATI    MILLING    MACHINE. 


Init   also   materially    reduce  the  tendency   of  4lie   machine   It 
chatter. 

In  addition  to  side  rods,  there  are  a  large  number  of  sma'lei 
parts  which  can  be  milled  to  good  advantage — for  instance 
driving-box  shoes  can  be  handled  very  nicely  on  the  ordinar.^ 
column  and  knee-type  miller  by  using  a  gang  of  cutters  ani 
chucking  the  work,  as  shown  in  Fig.  1.  This  illustrates  a  No 
4  Plain  Cincinnati  Miller  on  work  of  a  very  similar  nature 
The  casting  is.  8  ins.  wide  over  all.  The  total  width  of  th' 
finished  surface  is  13  in^.,  and  the  largest  cutters  are  6  Ins 
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iu  diameter.  The  deptli  of  Uie  cut  runs  from  %  to  3-16  in., 
the  speed  of  the  cutter  is  33  r.p.m.,  and  the  table  feed  is 
51^  ins.  per  minute  without  the  slightest  sign  of  chatter.  This 
is  indicative  of  the  possibilities  of  these  machines.  It  will 
be  noted  that  the  main  body  of  the  cutter  is  solid,  has  spiral 
teeth,  and  that  these  cutters  are  of  the  ordinary  inserted  tooth 
variety.  Rod  brasses  and  similar  parts  can  be  milled  in  the 
s-ame  manner  at  about  twice  the  above  rate. 


cutting.  The  blank  is  a  piece  of  uuannealed  steel  5V6  Im.  iu 
diameter,  the  flutes,  being  milled,  are  approximately  Vi  in.  deep 
by  %  in.  wide  at  the  top,  and  all  the  stock  is  removed  by  a 
single  cut  at  a  feed  of  over  1  in.  per  minute. 

For  ordinary  slab-milling  it  is  always  desirable  to  use  arbors 
of  large  diameter,  and  keep  the  diameter  of  the  cutter  as 
small  as  possible;  therefore  solid  cutters  will  invariably  give 
the  best  results,  since  the  inserted  tooth  style  must  be  com- 
paratively large  in  diameter.  Slabbing  cutters  should  have 
the  flutes  spaced  far  apart,  to  give  ample  room  for  the  chips, 
and  they  should  not  be  milled  too  deep,  so  that  they  will  have 
sufficient  strength  left  for  taking  heavy  cuts.  The  teeth 
should  be  alternately  nicked  so  as  to  break  up  the  chips,  as 


Flli.    2 — MILLING    A    HEAVY    SPIBAL    eUTTEB. 


IK..    4 — NO.    2    Cl.VClNNATI    UNIMCBSAL   CUTTER   AND    TOOL    GBINDEB. 

The  time  required  for  chucking  ihe  work  on  a  miller 
is  in  no  case  more  than  that  required  for  chucking  it  on  a 
pianer  or  shaper  and  working  within  the  above  practical  lim- 
its of  feeds,  the  gain  is  about  50  per  cent,  after  due  allowance 
lias  been  nia:!e  for  maintenance  of  cutters.  Of  course,  if 
niilling  is  carried  on  to  any  great  extent,  it  is  necessary 
10  provide  the  means  for  making  and  maintaining  cut- 
ums,  in  other  words,  there  must  be  an  eflicient  tool  room 
of  ample  size  in  connection  with  the  machine  shop,  and 
here  again  practically  all  of  the  work  can  be  done  on  mill- 
ing machines  with  the  single  exception  of  the  grinding  op- 
erations. Fig.  2  is  an  interesting  illustration  of  doing  work 
in  the  tool  room.  This  shows  a  No.  3  Universal  Cincinnati 
Miller  fitted  with  a  head  especially  adapted  to  heavy  spiral 
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rUi.   5 — SU.XRPEXINO    THE    SIDE   TEETH   OF    A    LABGE   IKSERTEO 
TOOTH    FACE    mtt.t. 


KU;.   6 — SUARPEMNC    A    SPIBAL   CUTTEB. 

this   permits  of  faster  cutting  and  greatly   reduces  the  teu- 
•lency  to  chatter. 

An  indispensable  adjunct  to  the  tool  room  miller  is  a  con- 
venient, simple  and  efficient  grinder  for  keeping  the  cutters 
properly  sharpened.  The  machine  shown  in  Fig.  4  is  adapted 
for  grinding  a  variety  of  milling  cutters  that  cover  the  com- 
plete range  of  cutters  in  practical  use.  Fig.  5  shows  it  in 
operation  sharpening  the  side  teeth  of  a  large  inserted  tooth 
face  mill.  The  teeth  on  the  other  side  and  also  the  peripheral 
teeth  are  sharpened  in  the  same  manner  and  with  the  same 
fixture  without  removing  the  cutter   from  the  shank.     It  is 
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MILLING     MACHINES    IN    RAIL 
ROAD    SHOPS. 

The  loiniiKMJt  on  >lif  fixtoiisivr  iiso 
of  milling  niaihincs  in  EiiKlish  rsiil 
road  shops,  wliich  appcareil  on  pii«<' 
341    of   our    S«'pt«'nilit'i-    issue,    siiu- 
cepts   tht'   tpu'stion    as   to   why    llu- 
samo  (loos  no»  holil  trno  in  Anieri- 
oan  shops.     Witli  tlio  rapiti  i)rORiPs- 
that  has  l>»'»'ii  niadf  during  tlio  past 
few  years  in  the  way  of  new  s!iop> 
and     new     equipnients     of    modern 
tools    fiftf'd    with     thi"    Ix'st    luttiiii; 
steels  that  are  to  l)e  had.  veuaidh's^ 
of   first   c-ost   so   long  as   (luM-i^    i«   a 
l»o.ssil(ility  of  greatly  inrn-asini;  pro 
duction    hy    rapid    niarhinini;    proi- 
osses,    it    is    .surprising    that    nior«' 
inilling  nun  hines  are  not   instaiW'd 
A    few    .\meriean    shops    are    now 
using  millers  on   side   rods,   among 
them  the  Altoona  shops  of  the  Penn- 
=;ylvania    Railroail,    where    sood    n  • 
suits  are  heing  ohtained,  and   this, 
together     with    thifif    experience    ot 
Rnglish    shops  on   similar  worl<.    is 
in    itsf^lf    prooi    of    the   et-onomy    of 
milling  tln'se  ovi-r  planing. 

In  a  ^K-ai  many  American  .shops 
w«'  hav<-  noti<ed  milling  maihines 
iisf'il  for  sinUinj;  the  (-nd  of  flutes 
into  ilu>  rods  and  th«'  middle  pan 
was  afUMward  idaned  out,  the  r^a 
son  giv.'U  being  that  wliile  thi- 
plant:-  <<iuld  not  fhifsh  the  end  of 
the  groove  in  the  rod,  it  rould  r»' 
move  the  mt'tal  from  the  mid-lii" 
.<»>ttion  more  rapi<lly  than  lln'  mill- 
ing ma<  hine.  The  reason  for  tiiis 
must  Vie  tliat  the  plan  rs  us»-d  are 
t»eti«'r  fquii)ped  for  the  work  Ihan 
the  millers  thai  hapiimeil  to  !>•■  in 
tht^  slioi).  When  such  work  is  fin- 
islw'l  complete  on  a  heavy  miller, 
ther-  should  he  a  marked  saviim 
in  lime  of  the  actual  rutting  opoia 
tion.  and  in  addition  to  this  tin 
time  letpiired  |or  handling  th«>  piee.' 
from  the  miller  to  the  planer  would 
also  ho  saved,  .so  that  altogether 
thi  re  .•^hoiihl  he  at  least  a  _'•",  jter 
.eiii  saving  by  milling.  For  sucli 
work  a  lieavy  planer  type  miller  is 
bi  SI  adapted,  and  u  machine  sliould 
be  .selected  large  enough  to  mill 
several  rods,  placed  side  by  side,  at 
one  time.  The  cutter  arbor  should 
bo  very  large  in  diameter  and  w<il 
supported,  and  the  cutters  as  small 
In  diameter  as  it  is  possible  to  make 
them,  and  still  have  sufficient 
strength     in    the    body    to    stand    a 

heavy  cut  without  sjdiiting  open  Sine.,  ih. •.>;,.  ciuieiij  musl 
necrs.sarily  have  large  round  corners,  and  must  be  a<ljustable. 
so  thai  their  size  may  be  maintained  after  repeated  grindings, 
it  is  perhaps  best  to  make  them  with  inserted  teeth,  and  these 
teeth  should  be  alternately  ni<-kpd  to  break  up  the  chips.  The 
body  of  the  cutter  should  be  made  of  machinery  steel.  Twenty 
feet  per  minute  is  a  good  basis  for  peripheral  velocity  of  the 
cjitters,  and  the  feed  .Miould  be  limited  only  by  the  pulling 
power  of  the  machine  In  general,  it  may  b*'  said  that  fast 
feeds    not    only    have    the    advantage    of    rapid    production, 


Ml  Tlloi)    SlT(,(;i:SiKl)    lo|:    MIl.l.rM.    DIUVIN),    l!0.\    SHOES, 


in..  :}     .\o.   1  I't  \i\  cTXcrx.WTi   Miii.i.Nt.  m.v<;him;. 


Iiiil    alstj  -waterially    reduce    iho   tenffency    oi    ih      luachUie    i' 
.  halter.  s  .r  i    • 

In  addition  to  side  rods,  there  are  a  large  uuniber  of  smu'lc 
jiarts  which  can  be  niillcil  to  good  advantage  for  instanct 
driving-box  shoes  tan  be  iiantlled  vf^iy  nicely  <mi  the  oi<liuar 
column  and  knee  type  miller  by  using  a  .gang  of  cullers  an 
chucking  the  work,  as  shown  in  Kig.  1.  This  illustrates  a  Nt 
I  Plain  Cincinnati  Miller  on  work  of  a* Very  similar  iiaMn- 
The  ca.sting  is  S  ins.  wide  over  all.  The  total  width  of  th 
tinishcd  surface  is  !•"  ins.,  and  the  largest  cutt<  rs  are  6  in 
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u  diaiueur.  TLo  deplU  of  LLe  ciil.  runs  from  Vi*  to  31G  in., 
Ilir  si..'e<l  of  Uie  cutter  is  33  i-.p.in.v  aiwl  tile  taWe  f^ed  is 
jVi  ius.  per  minute  without  the  sligUtest  sign  of  cljatter.  Tliis 
is  "indicative  o(  the  possibilitifs  of  these  nuuhines.  It  will 
t.e  n(jtfd  thai  the  main  body  of  the  cutler  is  solid,  has  spiral 
i.-eih,  and  thai  these  cullers  are  of  the  ordinary  inserted  tooth 
variety.  Rod  i)rasses  and  similar  parts  can  !)«  millpd  in  the 
.^aiii.'  maimer  at  about  twicp  the  above  Tate. 


FK..    2^— -MIKUNG    A    IlKAVY    Sl'lKAI,    CI  TIKK. 


I         4       X«^  it  AJSC1N:XATI    V-^«V>«^VI/  C^^^  AND   IO<*L    OBINUKR. 

The  •  time    rtyuired  Mfor    tiluckiug    the    worlv    on    a    miller 

ill   III)  case  iuore  thau  tkat  required  for  chucking  it  on  a 

P  auer  or  Klraper  and  working  witii In  the  above  practical  iim- 

ii.s  of  fe^nls.  ibc  gain  i.s  al)out  50  i)er  cent,  after  due  allowance 

has   bfion   nia  li-   for  niaint' nance  of  cutter.s.       Of   (ourse,    if 

•Milling   is   rarrieil   on    to   any    great,  e.xteut,   it    is   necessary 

"    iMovid<»    liie    lueaiigfidi^    making    and    nminlainins    cut- 

i~.    in   (tther   words,   there  nrust  be  an   eflicient   tool    room 

"1    ain|ile   .size    in    connection    with    the    niacliine    shop,    and 

li<;-.'  asain  practically  ali  of  the  work  can  be  done  on  mill- 

I  ~   iiiarhines   with  the  single  exception  of  the   grinding  op- 

:i'i<»us.     I'ig.  2  is  an  interesting  illustration  of  doing  work 

III  ihe  tool   room.    This  shows  a  No.  3  Universal  Cincinnati 

•Miller  fitted  with  a  head  especially  adapted  to  heavy  spiral 


cutting.  Tile  blank  is  a  piece  of  uuauuealed  :sttel  iMs  ias.  iu 
dlametipr;  the  flutes,  lieing  milled,  are  approximately  i-  in.  dtep 
by  -'i  in.  wi<le  at  the  top,  and  all  the  stock  is  removed  by  a 
.•iinsle  cut  at  a  feed  of  over  1   in.  i>er  minute. 

For  ordinary  slab-milling  it  is  always  desirable  to  use  arbors 
of  large  diameter,  and  keep  the  diameter  of  the  cutter  as 
small  as  possible;  therefore  solid  cutters  will  invariably  give 
the  best  re.sulls.  since  the  inserted  tooth  style  must  be  com 
l>araiively  large  in  diameter.  Slabbing  cutters  should  have 
1  he  flutes  spaced  far  apart  to  give  ample  room  for  the  chips, 
and  they  should  not  be  milled  too  deep,  so  that  they  will  have 
.<iirti<if^n)  strength  left  for  taking  heavy  ruts.  The  tpeth 
■ihiHild  be  alternately  nicked  so  as  to  break  op  the  chips,  as 


111,.    ..— S>JtARI*KMN4,    Nil     sll»K    I'KKlli   Of    A    I.AB<.K    INSEKltU 
;-;    VWXU    FACt    MILL. 


*1(;.  1i— SilAIU'K.M.M;    A   JaCPDtJLL  CI  TTUS. 


ilii-    iKiinits   of    faster  AMiltiiig  and    greatly    reduces    the    leu 
ileiK  y   to  <hattei\ 

.\n  indisitensable  ailjunet  to  the  to<jl  room  miller  is  a  con- 
venieutisinipJe  and  ethcient  grinder  for  keeping  the  cutlers 
properly  sliarpeiued.  The  machine  shown  in  Fig.  4  is  adapted 
lor  iiiindiiig  a  variety  of  iniHitii?  cutters  that  cover  the  com- 
plete range]  of  cutteis  in  praetical  use.  Fig.  5  shows  it  in 
operation  sharpening  the  side  teeth  of  a  large  inserted  tooth 
face  mill.  The  teetli  on  the  olber  side  and  also  the  peripheral 
teeth  are  sharpened  in  the  same  manner  and  with  the  same 
fixture  without   removing  the  cutter   from  the  shank.     It  is 
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tielU  dirtcU>  iu  the  spindle  ui'  Uie  head  ceuter  of  Ihe  grinder, 
hu  Uiai  whilb  being  ground,  it  revolveti  iu  a  true  plane  about 
iin  axi;s  and  will  therei'oie  run  true  on  its  own  arbor.  Thid 
albo  applies  to  mills  o£  smaller  diameter,  such  a:i  the  ordinary 
end  or  butt  mills,  and  these  aie  hel4  on  their  own  shanks 
while  being  ground.  The  ordinary  slabbing  cutter  is  ground 
between  centers,  as  shown  in  Fig.  0. 

It  will  be  noticed  that  in  all  oi'  the  above  grinding  operations 
a  cup-shaped  wheel  is  used.     This  is  the  proper  method,  as  it 


WATER    SOFTliNING. 

COM'UOL   AKU    HUitJU;S   i>aoM    a   CUKM.iUAL   SXA^Ui>01NT. 


UX  U.  M.  CAMrUliXL,  p.  dc  JL  £.  a.  K. 


The  problem  ot  softening  water  is  not  a  problem  of  pure 
chemistry.  Results  on  water  passing  through  a  softener  at 
ibe  rale  of  uu,ouo  gals,  an  nour,  cannot  be  the  same  as  those 
uu  a  small  laboratory  sample  where  several  days  may  be  taken 
lu  make  thv^  reaciious  complete.  Again,  the  materials  used  iu 
water  softening  are  not  chemically  pure,  tne  labor  is  unskilled 
lustead  of  highly  trained,  and  the  machine  is  subject  to  many 
limitation:^.  When  it  is  considered  that  even  in  a  hard  water 
the  amount  of  material  is  exuemely  small — 1  lb.  of  scale 
furmiug  matter  in  liOU  galb.  of  water  would  be  an  extremely 
hard  water — and  that  the  treatment  is  taken  care  of  by  un- 
skilled workers  who  know  absolutely  nothing  about  the  theory 
of  chemistry,  the  results  obtained  with  many  softeners  ai'e 
indeed  remarkable. 

The  title  of  this  paper  presupposes  that  water  softening  ap- 
paratus is  in  use;  the  softening  of  water  by  adding  chemicals 
to  the  boiler  or  locomotive  tender*  is  entirely  inadequate  aud 
inefficient.  All  water  softening  machines  are  not  of  the  same 
value,  some  undoubtedly  perform  their  work  better  than 
others,  and  it  is  poor  economy  to  put  in  an  inferior  machine 
simply  because  the  initial  cost  is  somewhat  lower.  An  in- 
ferior "continuous"  softener,  if  used  on  a  water  of  constant 
quality  and  of  a  uniform  rale  of  how,  might  work  entirely 
satisfactorily  because  the  necessary  adjustments  could  be  made 
to  suit  that  one  condition.  But  when  the  water  varies  widely 
iu  quality  aud  supply,  the  mechanical  mechanism  of  the  ma- 
chine must  be  as  nearly  theoretically  and  practically  correct 
as  possible,  otherwise  a  badly  fluctuating  softened  water  will 
be  the  result.  With  a  properly  equipped  and  properly  con- 
trolled continuous  softener,  results  can  easily  be  obtained  in 
every  respect  equal  to  results  with  an  intermittent  machine, 
and  at  a  very  much  less  cost  for  labor  and  power,  especially 
in  the  larger  units,  no  matter  what  the  quality  or  variation  of 
the  water. 

After  the  machine  has  been  chosen  and  installed  it  should 
be  maintained  in  as  good  a  condition  as  is  passible;  all  adjust- 
able devices  should  be  carefully  and  regularly  inspected.  With 
the  machine  working  at  its  maximum  efficiency,  everything 
depends  on  the  proper  proportioning  of  the  treating  chemicals 
to  the  quality  of  the  water  to  be  treated.  With  a  water  of 
unvarying  quality,  samples  can  be  sent  at  intervals  to  a  chem- 
ist and  the  resulting  treatment  based  on  bis  analysis.  Many 
deep-well  waters  are  fairly  constant  as  far  as  scale-forming 
constituents  are  concerned,  but  even  these  waters  vary  in  the 
amount  of  free  carbonic  acid  present,  which  would  require  a 
change  in  the  lime  treatment.  But  with  waters  from  rivers 
or  shallow  ponds  or  even  shallow  wells,  the  chapges  are  far  too 
rapid  and  uncertain  to  allow  of  successful  treatment  based  on 
occasional  full  chemical  analysis.  Tests  of  the  water  at  the 
time  of  treatment  are  absolutely  essential;  it  is  impassible  to 
satisfactorily  treat  such  waters  otherwise.  It  is,  of  course,  out 
of  the  question  to  maintain  a  chemist  at  each  water  softening 
plant  to  make  the  necessary  analyses,  consequently  the  tests 
must  be  so  simple  that  the  ordinary  unskilled  workman  can 
understand  them — not  understand  the  reasons  back  of  the  tests, 
but  be  able  to  note  certain  results  of  the  test  and  to  Intelli- 
gently base  thereon  bis  subsequent  treatment.    Owing  to  the 


gives  a  straight  line  clearance  to  the  cutting  edge  instead  of 
Llie  cupped  out  clearance  that  is  obtained  when  the  periphery 
of  a  disk  wheel  is  used,  in  general,  milling  cutters  will  give 
ihe  best  saiisfaction  and  their  edges  will  last  the  longest  it 
they  are  sharpened  with  an  angle  of  about  5  degrees.  In  the 
case  of  end  teeth  of  butt  mills,  or  side  teeth  of  large  inserted 
tooth  mills,  this  angle  is  obtained  by  setting  the  spindle  of 
the  index  head  to  the  desired  angle,  which  may  be  read  direct 
from  a  dial  provided. 

inauiiiiy  of  ine  ordinaiy  workman  to  understand  completely 
Lbe  cbemical  tests  and  the  chemical  reactions  in  the  soltener, 
lie  is  incapable  of  drawing  any  correct  conclusions  as  to  what 
changes  in  treatment  are  required,  if  the  treated  water  is  not 
as  it  should  be;  consequently  the  treatment,  in  so  far  as  quan- 
tities of  chemicals  required  is  concerned,  should  be  beyond 
his  control  and  he  should  not  be  held  responsible  for  the  qual- 
ity of  the  tieated  water.  Ue  should  be  given  definite  written 
instructions,  put  in  simple  language,  to  make  certain  simple- 
tests  at. stated  times  and  to  put  in  certain  charges  in  accord- 
ance with  his  tests.  Ue  should  also  be  held  responsible  for 
the  mechanical  working  of  the  machine;  but  there  his  responsi- 
bility should  end.  This  limiting  of  responsibility  has  one 
very  good  result — it  removes  from  the  attendant  all  desire  to 
falsify  records.  The  results  of  the  treatment  are,  therefore, 
correctly  given,  and  if  these  results  are  not  sufficient,  the  nec- 
essary changes  can  be  made  in  the  chaiging  tables  or  iu 
method  of  testing  and  treatment. 

With  a  number  of  water  softeners  ail  supplying  water  for 
one  common  purpose,  such  as  may  be  found  on  a  railroad,  it 
is  necessary  that  the  water  should  be  nearly  uniform,  and 
therefore  it  is  necessary  that  the  man  ultimately  in  control 
should  be  kept  fully  informed  as  to  what  is  happening  at  the 
various  plants.  The  first  step  is  to  have  regular  reports  sent 
him  from  each  plant  of  the  quality  of  the  raw  water,  the  qual- 
ity of  the  treated  water,  the  quantity  of  chemicals  used,  the 
amount  of  water  pumped,  etc.  The  work  at  any  properly 
equipped  pumping  plant  is  sucli  that  the  attendant  can  easily 
find  time  to  make  such  report,  provided  easily  understood 
blank  report  sheets  are  furnished  him.  The  attendant  may  be 
painstaking  and  honest,  but  if  he  finds  that  his  results  go  un- 
checked he  will  sooner  or  later  become  careless  or  inaccurate. 
Adequate  check  must  therefore  be  provided,  not  in  the  nature 
of  spying,  but  in  the  nature  of  records  and  samples,  so  that 
the  attendant  can  easily  see  that  he  must  sooner  or  later  be 
detected  in  any  inaccuracy  or  carelessness.  The  usual  check 
on  the  attendants  is  to  have  an  inspector  make  more  or  less 
regular  visits  to  the  plants  to  note  conditions.  Owing  to  the 
long  distance  between  plants,  especially  on  a  railroad,  the  in- 
terval between  visits  would  be  long,  and,  moreover,  there  is 
no  guarantee  that  the  records  and  treatment  are  correct  in  the 
interim.  A  very  satisfactory  check  is  to  have  samples  regu- 
larly collected  and  forwarded  to  some  central  point  where  they 
are  checked  by  the  inspector,  not  to  make  a  full  analysis,  but 
simply  the  same  tests  as  were  made  at  the  plant  Samples  col- 
lected three  times  a  week  would  usually  be  found  quite  suffl 
cient.  It  is  altogether  Improbable  that,  if  the  results  are  cor- 
rect on  Monday,  Wednesday  and  Friday,  the  results  on  the 
other  days  would  be  Incorrect;  this  is  especially  true  If  the 
samples  of  treated  water  are  drawn  from  a  storage  tank.  The 
results  of  these  tests  should  be  carefully  compared  with  the 
records  made  by  the  attendant.  Small  discrepancies  are  to  bt 
expected;  any  large  discrepancies  should  be  noted  and  attend 
ant  asked  to  explain.  If  the  number  of  plants  Is  sufficient  to 
warrant  the  expense,  there  should  be  assigned  one  man  to  te.-^t 
all  these  samples  and  at  intervals  to  visit  all  the  softeners 
but  more  to  look  after  the  mechanical  equipment  than  the 
chemical  treatment;  the  chemical  treatment  can  be  accurately 
controlled  from  the  central  office  and  results  definitely  deter 
mined,  and  any  departure  from  proper  treatment  can  be  easily 
detected.  This  Is  especially  the  case  with  varying  river  waters, 
as,  owing  to  the  rapid  fluctuations  and  the  general  relation 
the  results  at  one  softener  must  bear  to  the  results  at  the  soft- 
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«>uer  a  tew  miles  down  Btream,  it  is  iuipo«isible  for  the  attend- 
aut  to  so  falsify  records  or  Lo  collect  his  samples  that  the 
iMTor  cannot  be  detected.  If  records  are  aiciuate  and  reliable, 
it  is  not  at  all  a  difficult  problem  to  obtain  any  dtsired  result. 
It  would  thus  seem  that  rapidly  varying  waters  could  be  very 
easily  controlled,  though  this  is  contrary  to  common  report. 
It  must  be  borne  in  mind  that,  as  stated  before,  such  results 
on  variable  waters  are  obtainable  only  when  the  machine  re- 
sponds quickly  to  any  change  in  treatment  and  when  the  feed- 
ing of  chemicals  is  strictly  proportionate  to  the  amount  of 
water  pumped. 

These  genei"al  statements  are  based  largely  on  the  result  of 
ihe  control  of  the  softening  plants  on  the  Pittsburgh  &  Lake 
Erie  Railroad.  There  are  ten  plants  in  all,  all  installed  by  the 
Kennicott  Water  Softener  Company:  one  has  a  capacity  of 
1)0,000  gals,  an  hour,  five  of  42,000  gals.,  three  of  21,000  gals, 
and  one  of  15,000  gals.  Several  articles  in  connection  with 
their  installation  and  operation  have  already  appeared  in 
this  journal.  The  machines  have  lent  themselves  admirably 
to  the  very  severe  conditions  which  are  met  with  on  the 
road.  Of  the  ten  softeners,  only  that  at  McKees  Rocks  is 
using  well  water;  one,  at  Whitsett  Junction,  is  using  water 
from  a  shallow  pond;  the  other  eight  use  water  from  six  dif- 
ferent rivers.  One  plant  is  on  the  Youghiogheny  River,  two  on 
the  Mouongahela,  two  on  the  Ohio,  one  each  on  the  Beaver, 
Slienango  and  Mahoning.  No  two  of  these  watei'^  are  the 
same,  even  the  two  on  the  one  river  differ  considerably.  Suc- 
cess with  the  varying  river  waters  has  been  so  satisfactory 
that  the  well  at  McKees  Rocks  is  shortly  to  be  abandoned  and 
river  water  used.  An  average  saving  in  chemicals  alone  of 
about  ?10  a  day  will  be  effected  thereby.  At  Buena  Vista,  on 
the  Youghiogheny  River,  the  raw  water,  during  the  present 
summer  varied  in  hardness  from  5  to  48  deg.,  and  as  much  as 
10  deg.  in  one  day,  and  varied  from  an  alkalinity  of  4  deg.  to 
an  acidity  of  30  deg.,  and  as  much  as  10  deg.  in  one  day.  Whit- 
sett raw  water,  from  a  shallow  pond,  has  varied  in  hardness 
from  10  deg.  to  33  deg.;  McKees  Rocks,  well  water,  from  36 
deg.  to  44  deg.;  the  others  from  about  5  to  25  deg.  All  these 
waters  are  brought  down  to  an  average  of  about  6  deg.  in 
hardness,  and  an  equivalent  alkalinity  and  causticity.  The 
conditions  have  been  apparently  very  adverse,  the  waters  very 
hard,  acid  and  variable;  yet  the  results  have  been  satisfactory 
beyond  question. 

The  various  solutions  used  in  connection  with  the  testing 
at  the  softeners  are  as  follows:  Standard  soap  solution,  fiftieth 
normal  sulphuric  acid,  fiftieth  normal  sodium  hydrate,  methyl- 
orange  indicator  called  "red  indicator,"  and  phenolphthalein 
indicator  called  "clear  indicator."  Results  of  all  tests  are  ex- 
pressed in  equivalent  parts  of  calcium  carbonate  per  100,000; 
the  quantity  of  water  taken  for  each  test  is  such  as  to  give  that 
reading  in  cubic  centimeters  (c.c.) ;  each  part  per  100,000  is 
called  1  deg.  The  general  meaning  and  value  of  the  tests  need 
not  be  given  here;  they  will  follow  later. 

Identical  testing  and  charging  instructions  are  in  force  at 
all  softeners  and  also  almost  identical  charging  tables  when 
brought  to  the  basis  of  1,000  gallons  treated;  the  amount  of 
chemicals  used  is  but  little  above  the  theoretical  amount  re- 
quired, and  the  results  obtained  are,  all  things  considered,  re- 
markably uniform.  Credit  for  this  satisfactory  condition  is 
due,  first,  to  the  softener,  and,  second,  to  the  general  method  of 
control  which  keeps  all  plants  under  strict  supervision,  yet 
with  a  minimum  cost  for  inspection;  the  installation  of  these 
I)lants  necessitated  the  addition  of  but  one  man  to  the  com- 
I)any*s  payroll,  a  chemist  or  inspector.  A  small  chemical  lab- 
oratory was  opened.  This  is  not  an  absolute  necessity,  test- 
ing solutions  could  be  purchased  and  simple  tests  could  be 
made  with  a  duplicate  equipment  to  that  at  any  of  the  soft- 
eners, but  the  small  initial  outlay,  |250  to  $300.  would  soon 
be  saved  in  the  manufacture  of  testing  solutions  and  In  mak- 
ing tests,  which  would  otherwise  have  to  be  made  at  a  regular 
laboratory.  The  work  in  the  laboratory  consists  in  the  making 
of  all  testing  solutions,  such  solutions  being  standardized 
against  solutions  of  known  strength,  the  making  of  partial 


analyses  of  any  special  samples  of  water  from  any  source  what 
ever,  and  the  testing  of  the  samples  regularly  sent  in  from  toe 
softeners.  While  the  work  is  quite  simple,  yet  it  ia  ad- 
visable to  have  a  technical  man  in  charge.  On  roads  where  a 
regular  testing  laboratory  is  maintained,  this  work  could  very 
easily  be  taken  care  of. 

The  instructions  to  the  softener  attendant  and  the  report 
sheets  given  in  this  article  have  special  reference  to  the  par- 
ticular type  of  machine  in  use  on  the  Pittsburgh  &  Lake  Erie 
Railroad  and  to  the  general  conditions  on  that  road.  Altera- 
tions could  easily  be  made  to  suit  any  other  conditions.  At 
each  softener  there  is  a  chemical  cabinet  which  is  about  23 
ins.  high,  28  ins.  wide,  JL2  ins.  deep  and  holds  the  complete 
testing  outfit.  This  outfit  now  consists  of:  3  25-c.c.  burettes; 
3  burette  stands;  4  2-liter  bottles  with  syphon  attachment,  con- 
taining respectively  standard  soap  solution,  standard  soda  solu- 
tion, standard  acid  solution,  and  distilled  water;  1  4-oz.  round 
bottle;  2  8-oz.  round  bottles;  1  8-oz.  square  bottle;  2  dropping 
bottles,  one  containing  what  is  called  "red  indicator,"  the  ether 
"clear  indicator";  1  100-c.c.  graduated  cylinder. 

(To  bii  continued.) 


AWARDS  TO  PENNSYLVAN     ARAILROAD 


The  remarkable  display  made  at  the  St.  Louis  Fair  by  this 
road  received  fitting  recognition  from  the  juries  of  awards  in 
the  form  of  a  large  number  of  prizes  and  medals.  A  special 
commemorative  grand  prize  was  awarded  for  the  series  of 
scientific  investigations  of  locomotive  performance,  and  other 
prizes  for  the  terminal  station  models,  for  the  locomotive  test- 
ing plant,  and  the  other  features  of  the  collective  exhibit.  A 
grand  prize  was^  awarded  to  the  Societe  Alsacienne  de  Con- 
struction Mechaniques  for  the  deGlehn  compound  locomo- 
tive, and  gold  medals  were  awarded  to  the  collaborators  in 
connection  with  the  general  exhibits  and  the  locomotive  test- 
ing plant.  The  members  of  the  various  committees  and  ofll- 
cials  in  charge  of  the  testing  plant  were  included  in  this  ap- 
propriate recognition  of  the  plant  and  its  valuable  work. 


ECONOMICAL   TRAIN    OPERATION. 


Mr.  Henderson  closes  his  series  of  four  articles  on  train 
operation  in  this  number.  This  important  contribution  to 
the  literature  of  railroad  operation  is  a  result  of  the  letters 
from  railroad  officials,  printed  in  this  journal  last  June,  and 
Mr.  Henderson's  work  places  in  the  hands  of  general  man- 
agers information  which  will  help  them  through  the  next 
period  of  traffic  congestion,  which  now  seems  to  be  rapidly 
approaching.  It  does  this,  and  more.  It  suggests  the  neces- 
sity for  a  study  of  locomotive  operation,  which  on  very  many 
railroads  has  never  been  made,  and  it  should  lead  to  a  care- 
ful general  investigation  of  the  question,  "What  are  your 
locomotives  doing?" 


MECHANICAL  CONVENTIONS,  JUNE,  1905. 

The  Master  Mechanics'  and  Master  Car  Builders'  Associa- 
tions will  hold  their  next  conventions  at  Manhattan  Beach,  L. 
I.,  the  Master  Mechanics'  Association  occupying  June  14  to  16, 
inclusive,  and  the  Master  Car  Builders'  Association.  June  19 
to  21,  Inclusive.  Official  headquarters  will  be  in  the  Oriental 
Hotel.  Information  in  regard  to  accommodations  and  rates 
may  be  secured  from  Mr.  J.  W.  Taylor,  secretary  of  the  two 
associations,  658  Rookery  building,  Chicago. 


Strxm  Ha.mmebs  vs.  Men.— I  have  been  in  a  blacksmith  shop 
for  35  years,  and  have  never  yet  been  able  to  get  a  man  who 
is  as  strong  as  a  steam  hammer  for  making  a  weld.  We  go 
to  the  hammer  with  all  of  our  eccentric  rods  and  everything 
of  that  description.  The  men  hesitate  about  welding  up  %-in. 
round  iron  by  hand.  We  have  about  eight  fires  to  every 
hammer.— rftomos  Price,  before  National  Railroad  Master 
Blacktfnith*. 
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'AMERICAN  ENGINEER"  TESTS  ON  LOCOMOTIVE 
DRAFT  APPLIANCES. 


The  announcement  may  now  be  made  that  the  investigation 
began  by  this  journal,  the  first  record  of  which  appeared  on 
page  184,  in  June,  1901,  is  to  be  advanced  and  carried  to  com- 
pletion through  the  aid  of  the  American  Railway  Master 
Mechanics'  Association. 

On  page  286  of  the  July  number  of  last  year  will  be  found 
the  report  of  the  committee  appointed  by  the  Master  Mechan- 
ics' Association  to  co-operate  in  these  tests.  This  committee 
consisted  of  Messrs.  H.  H.  Vaughan,  F.  H.  Clark,  R.  Quayle, 
A.  W.  Gibbs  and  W.  F.  M.  Goss.  This  report  outlined  the 
tests  to  be  made,  and  stated  their  probable  cost  The  asso- 
ciation authorized  the  executive  committee  to  provide  funds 
necessary  to  carry  out  the  experiments,  when  money  for  such 
work  became  available,  and  the  executive  committee  instructed 
the  secretary  to  ask  members  of  the  association  for  contribu 
tions,  which  were  obtained  by  the  following  letter: 

"I  am  directed  by  the  executive  committee  of  the  Master 
Mechanics'  Association  to  ask  the  assistance  of  the  railroad 
company  which  you  represent  in  raising  a  sufficient  fund  to 
enable  the  association  to  carry  to  completion  the  tests  on 
Locomotive  Front  Ends,  which  it  has  decided  are  necessary 
and  desirable. 

"The  experiments  carried  on  by  the  committee  on  this  sub- 
ject, which  reported  at  the  1897  convention,  decided  some  of 
the  most  important  facts  in  connection  with  it,  and  its  recom- 
mendations have  been  eidensively  adopted;  but  it  was  unable 
to  complete  its  investigations,  and  in  1901  the  American  En- 
GLNXEB  AJn>  Railboaj)  Joubnai^  after  considering  carefully  all 
the  data  so  far  obtained,  organized  a  committee  of  those  inter- 
ested In  the  subject,  which  decided  on  the  lines  on  which  fur- 


ther tesUi  should  be  directed.  All  possible  assistance  was  ren- 
dered by  Purdue  University  and  several  interested  railroad.^;., 
and  sufficient  money  was  furnished  by  the  AiicaiOAN  ENOLMibEK 
A^u  Railboad  Joubnal  to  carry  on  an  extensive  series  of  ex- 
periments. 

"At  the  convention  of  1902,  the  committee  of  the  Master 
Mechanics'  Association  was  appointed  to  assist  the  Ame:bioa>' 
Ekuineeb  and  Railboad  Joubnal  in  carrying  out  these  tests, 
and  this  committee  was  instructed  to  assist  in  the  work  and 
render  financial  assistance,  if  necessary,  to  complete  the  ex 
periments,  so  that  the  laws  governing  this  subject  could  be 
finally  decided.  The  tests  made  at  the  expense  of  the  AMkJti- 
CAN  Enuineeb  and  Railboad  Joubnal  were  extensive,  and  the 
further  experiments  required  related  chiefiy  to  the  determina- 
tion of  the  influence  of  varying  diameters  of  front  ends  and 
the  efficiency  of  draught  pipes  and  diaphragms.  The  neces- 
sary series  of  tests  were  decided  on,  the  loan  of  a  suitable  loco- 
motive promised  by  the  New  York  Central  Railroad  through 
the  courtesy  of  Mr.  Deems,  and  on  behalf  of  Purdue  Univer- 
sity an  offer  was  made  of  the  free  use  of  their  Locomotive 
Laboratory  and  such  co-operation  of  their  permanent  staff  as 
they  might  find  it  possible  to  render.  Under  these  condi- 
tions, the  estimated  cost  of  the  proposed  tests  was  |2,150. 

"On  application  by  the  executive  committee,  it  was  found 
that  it  was  unable,  under  the  constitution  of  the  association, 
to  grant  the  necessary  money,  and,  consequently,  no  work  was 
done  which  could  be  reported  to  the  1904  convention.  At  the 
convention  it  appeared  that  the  funds  in  the  treasury  were 
insufficient  to  justify  the  appropriation,  and  while  another 
year  may  see  the  treasury  in  better  shape,  it  was  the  opinion 
of  the  executive  committee  that  this  work  should  not  wait.  It 
is,  therefore,  in  response  to  their  suggestion  that  this  appeal  is 
made,  with  the  hope  that  the  railroad  companies  of  the  coun- 
try will  provide  the  necessary  funds  to  carry  on  this  most 
important  series  of  experiments. 

I  am  pleased  to  advise  that  through  Professor  Goss,  the 
committee  on  this  subject  has  received  a  renewal  of  the  offer 
involving  the  free  use  of  the  Purdue  University  laboratory 
which  was  previously  made,  and  that  the  New  York  Central 
Railroad  has  expressed  its  willingness  to  furnish  the  locomo- 
tive required. 

"Kindly  let  me  hear  from  you  at  an  early  date,  and  use  your 
best  efforts  to  interest  your  company  in  this  matter,  which,  I 
am  sure,  you  will  realize  is  of  sufficient  importance  to  justify 
a  special  appeal  for  assistance. 

"J.  W.  Taylob,  Secretary." 

Mr.  Taylor,  in  transmitting  a  copy  of  this  letter,  says:  'I 
am  pleased  to  state  that  the  response  has  been  very  gratifying, 
that  pledges  for  the  full  amount  are  in  sight,  and  that  the 
money  will  be  received  In  a  very  short  time  to  enable  the 
committee  to  complete  the  tests  as  outlined  in  its  report  to 
the  convention  last  year." 


DEPARTMENTAL  BENEFITS. 


In  the  article  by  Mr.  Henderson,  on  another  page,  emphasis 
Is  given  to  the  importance  of  general,  as  distinguished  from 
departmental,  results  in  railroad  operation.  He  quotes  a 
railroad  president  as  saying:  "If  one  department  can  spend 
a  dollar  so  that  another  department  can  save  a  dollar  and 
one  cent,  the  expenditure  must  be  made,  regardless  of  the 
fact  that  the  spending  department  is  increasing  its  expenses." 

Mr.  Henderson  says  this  is  too  often  overlooked  in  depart- 
ment jealousies,  and  we  frequently  hear  officers  say:  "My 
department  will  not  get  the  benefit  ot  such  an  expense  or  im- 
provement, and  I  am  not  going  to  Increase  my  rolls."  Super- 
intendents, when  an  excess  of  power  must  be  moved,  some- 
times send  out  one  engine  light,  and  a  few  minutes  later  an- 
other starts  with  an  overload.  This  is  done  to  increase  the 
average  train  tonnage.  The  superintendent  makes  a  good 
showing,  but  at  the  expense  of  the  locomotives.  He  deceives 
himself  by  his  bookkeeping,  because  he  renders  it  impossible 
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for  the  motive  power  department  to  keep  the  locomotives  up  to 

tlieir  work.  ,    ,    ,  • 

Mr.  Henderson  touches  lightly  on  this  subject,  but  his 
articles  present  a  method,  whereby  the  general  manager  may 
reckon  the  cost  of  such  practices,  which  are  far  too  common. 
Motive  power  officers  are  helping  the  operating  men  far  more 
than  the  operating  men  are  helping  the  motive  power  depart- 
ment, and  wise  general  managers  will. bring  the  department 
officials  together  in  order  to  have  the  opportunities  for  the 
results  of  good  team  work  fully  understood.  A  school  of 
railroad  operation,  attended  about  six  times  a  year  by  oper- 
ating, mechanical,  maintenance  of  way  and  supply  department 
officials,  will  do  wonders  for  any  railroad. 

Locomotives  are  intended  to  haul  trains  effectively  and 
cheaply,  not  merely  to  keep  repairs  down  to  a  certain  number 
of  cents  per  mile.  Trains  are  intended  to  handle  passengers 
and  freight  efficiently  and  economically,  not  merely  to  show- 
large  tonnage  per  train.  Bridges  are  for  the  support  of  the 
trains  and  locomotives  which  will  reduce  the  cost  of  trans- 
portation to  the  lowest  practicable  figure,  not  to  merely  render 
the  lives  of  the  engineering  department  officers  comfortable. 

The  motive  power  men  are  too  generally  required  to  bear 
burdens  laid  on  them— perhaps  unintentionally,  perhaps  ig- 
norantly— by  operating  officers  who  permit  overloading  and 
unnecessary  delays  at  stations,  and  by  engineering  depart- 
ment officers,  who  will  not  allow  wheel  loads  which  the  bridges 
are  perfectly  able  to  carry  with  safety. 

All  this  may  be  overcome  by  getting  the  officials  together 
and  permitting  them  to  learn  that  they  are  not  so  much  offi- 
cers of  departments  as  employees  of  the  owners  of  the  prop- 
erty. 

Imagine  the  good  which  would  result  from  a  general  study 
of  the  operation  reports  by  all  the  officers  concerned,  say 
every  two  or  three  months!  •.    - 
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vaucement  of  the  men  who  run  trains  cannot  be  overlooked 

in  plans  for  the  future. 

Why  does  not  every  American  railroad  hurry  to  provide  la- 
cilities  for  this  improvement  when  the  men  are  ready,  open- 
armed  for  them,  and  are  prepared  to  do  their  part? 

What  can  an  educated  engineer  save?  What  can  an  edu- 
cated fireman  or  shopman  save?  What  can  a  thousand  or  two 
or  ten  thousand  of  them  save? 


This  is  an  interesting  period  in  American  locomotive  de- 
velopment.   Never  before  has  so  much   interest  been  shown 
in  improved  valve  gear,  superheating,  four-cylinder  balanced 
compounds,  in  the  most  favorable  proportions  of  great  area 
and  heating  surface.    Everybody  who  is  making  any  progres- 
sive steps  is  talking  about  them,  and  wondering  bow  much 
there  is  in  each  of  these  factors.    This  is  the  time  for  the 
railroad   mechanical   engineer   to   show    his   value,   especially 
on  large  roads  and  groups  or  systems  of  roads.       When  the 
railroads  are  building  up  their  equipment  so  fast,  to  meet  to- 
day's requirements,  it  is  difficult  to  do  any  experimenting,  but 
nevertheless    experimenting  should  be  done.     A  general  man- 
ager told  the  writer  that  54.4  per  cent,  of  the  locomotives  on 
his  road  were  new  within  the  past  five  years.    The  total  num- 
ber now  in  service  is  over  G50.    That  road  has  been  wise  In 
avoiding  radical  departures,  but  it  will  be  unwise  to  delay 
longer  an  effort  to  ascertain  the  possibilities  of  improvements 
which  now  lay  at  hand  waiting  to  be  tried.       Such  a  roaa 
should  set  its  mechanical  engineer  to  work  embodying  super- 
heating and  balanced  compounding  in  new  designs   which  will 
include  as  many  as  possible  of  the  details  at  present  in  use, 
such  as  driving  boxes,  trucks  and  parts  which  are  already  in 
use  and  known  to  be  satistaiptery:     Undoubtedly  the  locomotive 
builders  would  cooperate  in  work  of  this  kind.     In  fact,  they 
are  doing  so  in  certain  well-known  cases. 


The  inauguration  of  this  association  of  railroad  employees, 
announced  elsewhere  in  this  issue,  is  important  entirely  out 
of  proportion  to  its  size  and  pretentions.  It  is  a  voluntary  as- 
sociation, on  an  educational  basis,  of  employees  of  the  motive 
power  department.  The  company  provides  quarters  and  the 
use  of  books,  drawings  and  other  helps  available  at  the  Alls- 
ton  shops.  Manufacturers  of  railway  appliances  have  freely 
responded  to  requests  for  drawings  and  mode't  of  locomotive 
auxiliary  appliances.  A  course  of  lectures  hac  been  arranged 
for  two  evenings  per  month  during  the  present  winter  and  the 
membership,  originally  numbering  eighteen,  is  steadily  in- 
creasing. 

Possibilities  of  truly  great  results  lie  before  these  men,  and 
every  railroad  in  this  country  should  encourage  the  faintest 
sign  of  desire  on  the  part  of  locomotive  engineers,  firemen  and 
shopmen  to  advance  by  education,  because  the  great  men  of 
this  country  are  as  a  rule  from  the  rank  and  file;  and  nowhere 
is  there  so  promising  a  rank  and  file  as  on  our  railroads.  It 
is  the  boys  and  men  of  the  locomotives  and  shops  who  are  pre- 
pared to  educate  themselves  and  are  eager  to  take  and  even 
make  opportunities  for  progress  to  whom  we  are  to  look  for 
recruits  for  the  leadership  of  the  future.  This  Boston  &  Al- 
bany Association  is  small  in  itself,  but  it  may  be  made  a  power 
of  influence  and  advancement.  The  members  do  not  dream  of 
the  good  It  may  be  made  to  do  them  and  the  community  and 
the  officials  do  not  dream  of  the  possibilities  of  improved  effi- 
ciency through  the  educational  development  of  thousands  of 
men  of  the  character  and  intelligence  of  those  performing 
subordinate  service  on   American   railroads. 

The  esprit  de  corps  of  railroad  employees  and  the  faithful 
devotion  which  leads  them,  like  those  who  follow  the  sea,  to 
do  difficult  service  for  the  love  of  it,  should  be  considered 
thoughtfully  by  those  who  are  responsible  for  railroad  manage- 
ment of  the  Immediate  future.    Education  and  progressive  ad- 


The  problems  of  the  organization  and  operation  of  a  rail- 
road blacksmith  shop  are  very  different  from  those  met  in  the 
other  departments.  The  foreman  is  to  a  greater  extent  thrown 
on  his  own  resources  and  the  success  of  the  shop  depends  quite 
as  largely  on  his  ingenuity  in  devising  special  devices  and 
lools,  such,  for  instance,  as  can  be  used  in  connection  with 
steam  hammers  and  bulldozers,  as  on  the  proper  handling  of 
his  men.  The  McKees  Rocks  blacksmith  shop  of  the  Pitts- 
burg &  Lake  Erie  Railroad  is  notable  because  of  its  large 
output,  considering  its  size,  and  the  low  cost  of  production. 
The  success  of  this  shop  is  very  largely  due  to  Mr.  McCaslIn's 
method  of  handling  the  men  and  the  special  tools  and  devices 
which  he  has  devised  to  increase  the  output  and  decrease  the 
cost  of  production.  Because  of  his  success,  the  article  by  him 
in  this  issue  will  be  specially  valuable  to  those  interested  in 
this  class  of  work. 


The  ten  water  softener  plants  on  the  Pittsburg  &  Lake  Erie 
Railroad  have  been  in  service  about  a  year  with  remarkable 
results.  Because  of  the  drought  in  the  Pittsburg  district,  the 
river  waters  have  become  badly  polluted  by  the  refuse  from  the 
coal  mines  and  mills.  Although  the  other  railroads  in  this 
district  are  having  a  great  deal  of  trouble  with  their  locomo- 
tives, because  of  the  impure  water,  the  Pittsburg  ft  Lake 
Erie  Railroad  has  had  practically  no  trouble,  and  in  fact  has 
been  able  to  loan  power  to  less  fortunate  neighbors.  The 
credit  for  this  very  satisfactory  condition  is  due  to  the  water 
softener  used  and  to  the  general  method  of  control,  which 
keeps  all  these  plants  under  a  strict  sui>€rvision,  and  yet  with 
a  minimum  cost  for  inspection.  The  chemist,  or  inspector, 
was  the  only  man  added  to  the  company's  pay  roll  because 
of  the  installation  of  these  plants.  The  system  of  control  has 
been  carefully  worked  out  by  Mr.  G.  M.  Campbell,  electrical 
engineer  of  the  road,  and  this,  with  the  results  from  a  cbem 
leal  standpoint,  will  be  described  in  a  series  of  articles  by  him, 
the  first  of  which  appears  in  this  issue. 
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AMERICAN   ENGINEER"   FRONT   END. 


SIX-COUPLED  PASSENGER  LOCOMOTIVE,  2—6—2    (PRAIRIE)     TYPE— LAKE    SHORE    &    MICHIGAN    SOUTHERN 

'      RAILWAY. 
H.  F.  Ball,  Superintendent  of  Motive  Poxoer.  American  Locomotive  Company,  Builders. 
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POWERFUL  PRAIRIE  TYPE  LOCOMOTIVES. 


Lake  Shokk  &  Michigan  SouxHhjtN  Railway. 


A  general  description  of  these  locomotives  appeared  on  page 
413  of  the  November  number,  and  a  description  of  the  frames 
on  page  479  of  the  December  number  of  this  journal. 

The  accompanying  engravings  show  a  side  elevation,  sec- 
tions, the  leading  truck,  stack,  and  the  arrangement  of  the 


front  end.     Utile   additional   deticription    is   required,   as    th« 
engravings  explain  themselves. 

The  cross  sectional  views  show  the  construction  of  the  guide 
yoke,  rocker  box,  the  rocker  arms,  the  suspension  for  the  trans- 
mission bar,  and  cross  section  of  the  equalizer  under  the 
firebox  and  the  double  fire  doors,  with  one  large  opening 
through  the  back  head.  The  large  cast  steel  equalizer  re- 
ferred to  is  not  symmetrical  in  section,  as  the  lower  or  tension 
member  of  the  I  beam  is  larger  than  the  upper  or  compression 
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uieoiber,  which  Is  clone  for  the  purpose  of  decreasing  the 
stresses  per  sq.  in.  in  tension  to  an  unusually  low  figure. 
These  locomotives  are  fitted  with  14-in.  piston  valves. 

These  locomotives  are  fitted  with  the  Elvin  grease  lubrica- 
tion for  the  driving  boxes.  The  rod  cups  are  also  fitted  with 
grease  lubricators.  The  links  are  3^  ins.  wide  and  the  valve 
motion  stresses  are  in  direct  line  with  all  pins  in  double  shear. 
The  leading  truck,  shown  in  one  of  the  engravings,  is  maJe 
very  compact  and  simple  by  the  use  of  cast  steel  and  by  plac- 
ing coil  springs  over  the  boxes.  This  truck  has  8  ins.  of  lat- 
eral motion.  The  trailer  truck  is  of  the  improved  Player  type 
with  equalizers  instead  of  leaf  springs  over  the  boxes.  Coil 
springs  are  used  at  the  rear  ends  of  the  equalizers  and  these 
are  fitted  with  McCord  spring  dampeners.  This  truck  gives 
space  for  an  unusually  good  ash  pan  clearance.  It  provides 
a  total  lateral  motion  of  9  ins.,  which  is  required  on  account 
of  the  long  wheel  base. 

The  stack  and  front  end  are  arranged  in  accordance  with  thc3 
A.MERiCAN  ExciiNEER  tests  on  locomotlve  draft  appliance,  the  re- 


NEW  MOTOR  SPEED  CONTROLLER. 


The  rheocrat  is  a  new  type  of  motor  speed  controller,  which 
may  be  used  with  any  standard  motor,  and  while  its  design  is 
radically  different  from  the  ordinary  type  of  controller,  its 
size  and  external  appearance  are  much  the  same,  as  will  be 
noted  by  reference  to  the  ittustrations.  Its  principal  advan- 
tages are  the  uniform  and  minute  gradations  of  speed  which 
it  furnishes  over  a  wide  range,  the  ability  to  stand  abuse  under 
severe  usage,  its  economy  of  operation,  and  the  fact  that  the 
motor  maintains  its  speed  regardless  of  the  load  and  that  the 
torque  is  constant  at  the  lower  speeds  over  a  range  of  about  3 
to  1,  which  is  obtained  by  changing  the  effective  voltage  at  the 
motor.  This  range  of  3  to  1  may  be  Increased  by  the  addi- 
tion to  the  system  of  field  control,  thus  permitting  a  range  of 
speed  of  from  3i^  to  1  up  to  .'•  to  1,  and  even  higher  ratios 
in  special  cases. 

The  principle  of  the  system  consists,  briefiy,  in  the  inter- 
mittent ronnection  of  the  working  circuit  with  the  supply 
circuit.     That    is,   in   a  cycle  of  operation,   the   supply  circuit 
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suits  of  which  have  thus  far  been  very  successfully  applied  on 
this  road.  The  stack  is  shown  In  one  of  the  illustrations.  The 
boiler  has  an  outside  diameter  of  70  ins.  and  has  the  gus-sct 
bracing,  characteristic  of  the  Brooks  works.  Tate  flexible 
stay  bolts  to  the  number  of  174  are  used  in  the  front  and  back 
corners  of  the  fire  box,  all  the  throat  stays  and  a  number  in 
the  back  head  being  of  this  variety.  These  locomotives  have' 
322  2'4-in.  tubes  19  ft.  fi  in.  long,  with  13-lfi-in.  bridges  and 
3  1-16-in.  space  at  the  back  tube  sheet.  The  spacres  at  the 
front  tube  sheet  are  3  ins.  Elach  engine  is  fitted  with  throe 
standard  blowoff  cocks,  one  in  each  side  and  one  in  front  of  the 
firebox. 

It  Is  noteworthy  that  these  locomotives  weigh  practically 
the  same  as  the  largest  freight  engines  on  this  road,  which 
were  Illustrated  on  page  12  of  the  January  number,  1901. 
These  locomotives  have  gone  Into  service  with  excellent  re- 
sults thus  far  and  promise  to  be  very  satisfactory. 


is  connected  only  a  part  of  the  time,  the  result  being  that 
the  effective  voltage  at  the  motor,  as  measured  by  a  voltmi?ter, 
is  less  than  the  supply  voltage.  The  time  of  connection  with 
the  supply  circuit  can  be  varied,  thus  enabling  the  motor  to 
be  supplied  from  constant-potential  mains  with  a  voltage  vary- 
ing in  value  to  accord  to  the  speed  desired.  The  rheocrat 
has  been  very  severely  tested  for  a  considerable  length  of 
ttnie,  and  the  form  shown  in  Fig.  1  has  been  adopted  as. stand- 
ard. The  essential  part  of  the  apparatus  is  the  vertical  com- 
mutator, which  resembles  closely  the  commutator  of  an  ordi- 
nary dynamo.  This  commutator,  or  "interrupter,"  is  driven 
by  a  small  motor  in  the  lower  part  of  the  case,  and  revolves 
at  a  constant  speed  of  about  1,200  r.p.m.  The  terminals  of 
the  interrupter  are  at  two  groups  of  carbon  brushes  held  in 
reaction  brush  holders,  which  are  in  contact  with  the  inter- 
rupter along  diametrically  opposite  lines.  The  supply  circuit 
furnishes  an  impulse  to  the  working  motor  only  when  a  cer- 
tain pair  of  bars,  called  contact  bars,  which  are  diametrically 
opposite  but  cross  connected,  pass  under  the  collector  brushes. 
By  means  of  mechanism  operated  from  the  controller  cylin- 
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der,  any  given  number  of  these  bars  may  be  connected  or  dis- 
Lonnected  to  the  pair  of  contact  bars,  thereby  varying  the 
length  of  time  during  which  the  supply  circuit  is  connected 
with  the  motor  circuit.  The  worliing  limit  of  voltage  varia- 
tion by  this  means  lies  between  the  full  voltage  of  the  line  and 
something  less  than  half  the  voltage  of  the  line,  which  latter 
voltage  is  given  when  the  least  number  of  bars  are  in  circuit, 
and  therefore  when  the  time  of  interruption  is  longest. 

A  diagram  of  the  wiring  connections  is  shown  in  Fig.  2. 
The  detached  group  of  contacts  to  the  right  are  for  revers- 
ing (he  motor  field.  Of  the  two  groups  of  contacts  in  line,  the 
upper  Is  for  the  interrupter  control  and  the  lower  for  the  field 
control.  The  coil  to  the  right  represents  a  circuit-breaker 
acting  directly  as  an  under-voltage  breaker,  and  also,  through 
tiie  relay  shown  at  the  left,  as  an  overload  breaker.  Current 
cannot  ba  put  into  the  motor  again  after  the  opening  of  this 
overload  switch  without  returning  the  handle  to  its  off  posi- 
tion. The  overload  release  acts  if  tha  controller  handle  is 
moved  too  rapidly  from  its  slow  to  its  fast  speeds,  and  so  pro- 
tects the  motor  from  injury  as  a  result  of  careless  use. 

In  turning  the  controller  handle  from  the  starting  point  the 
following  is  the  order  of  operations;  thirst,  the  interrupter 
motor  is  cut  into  <ircuit;  next,  the  working  motor  is  con- 
nected with  the  supply  circuit  with  its  field  winding  directly 
across  the  circuit  and' the  armature  in  series  wit^  the  inter- 
rupter, of  which  only  the  first  pair  of  contai't  bars  is  now 
a<Hve  and  the  imi)ressed  voltage  consequently  a  minimum, 
thus  starting  the  working  niotoi  at  the  lowe.'^t  speed.  A  fur- 
ther motion  of  the,  controller  handle  increases  the  impres.sed 
voltage,  thereby   increasing  the  si)epd  of  the  working  motor. 


vu: 
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The  next  movement  of  the  handle  cuts  out  the  interrupter, 
when  the  working  motor  runs  on  full  line  voltage.  Further 
movement  of  the  controller  handle  introduces  resistance  in 
the  fle-ld  circuit  of  the  working  motor,  thereby  increasing  its 
•'ipeed,  provided  the  working  motor  is  designed  for  field  control 
The  design  of  the  controller  cylinder  and  interrupter  is  such 
that  the  changes  in  speed  are  made  very  gradually,  and  not 
by  steps,  causing  abrupt  changes.    To  provide  for  sparking  at 


the  brushes,  which  otherwise  would  take  place  upon  the  In- 
terruptions of  the  line  connection,  inductance  coils  con- 
nected between  several  of  the  narrow  breaking  segmentts  in 
two  groups,  follow  the  pair  of  contact  bars  in  passing  under 
the  oontact  brushes.  In  Fig.  1  these  coils  will  be  observed  in 
the  form  of  disc^  alK)ve  the  commutator  or  interrupter.  By 
this  means  sparking  is  reduced  to  a  negligible  quantity.  To 
reverse  the  motor,  it  is  simply  necessary  to  move  a  small 
switch,   shown    under   the   c-ontroller    handle,    to    its   opposite 
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position,  when  the  entire  speed  range  in  the  opposite  direc- 
tion becomes  available.  The  reversing  switch  is  interlocked 
with  the  main  controlling  cylinder,  so  that  it  cannot  be  thrown 
exiept  when  the  controller  handle  is  at  the  off  position. 

The  rheocrat  can  be  used  with  any  standard  motor  and  with 
any  system  of  wiring.  A  separate  starting  box  and  circuit 
breaker  or  overload  release  are  not  required,  as  these  features 
are  embodied  in  the  controller  itself.  On  such  machine  tools 
as  lathes  and  boring  mills,  a  constant  torqtie  is  very  desir- 
able; for  instance,  it  may  be  necessary  to  do  a  job  of  facing 
on  a  lathe,  and  while  the  size  of  the  cut  will  remain  the  same, 
in  order  to  keep  the  cutting  speed  constant,  and  thus  obtain 
the  greatest  efficiency  from  the  machine,  the  motor  speed  may 
have  to  be  varied  over  a  wide  range.  The  close  regulation 
which  can  be  obtained  by  the  use  of  the  rheocrat  is  shown  by 
the  following  tests. 

These  were  made  on  a  31-In.  Rogers  Machine  Tool  Company 
boring  mill,  shown  in  Fig.  3.  driven  by  a  General  Electric  3-h.p. 
motor  and  rheocrat  controller.  Armstrong-TMiitworth  "A.  W." 
high  speed  tool  steel  was  used. 

TEST    1. 

Heavy  rapt  iron  flange.  15V^  ins.  dianiPter  far#^  i«  R  in<».  i1lam*««»r 
Time  required.  3  mln,  3S  ser 
Maximum  cutting  speed,  125  ft 
Minimum  rutting  speed.  115  ft 
.\verage  cutting  speed.  120  ft. 

Feed.  48  cuts  per  In.  Depth  of  cut.  %  in.  3.42  h.p.  at  borlne  mill 
pulley. 

Estimated  h.p.   taijput  about  3.73    (eleetrieal.) 
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iuembcr,  wliicii  is  iloue  I'ur  Ihe  purputie  ot  dfcreubiug  1U<' 
st  tfsses  per  s-q.  in.  in  leii^itiu  ii)  uii  iinusiially  l«)sv  ttniiif 
Tilt's*;  ioioiJioiiVfs  arc  tULvd  Willi   H-iii.  iiistou  valvv:-. 

These  locomotives  are  titled  with  the  Klvin  urease  lubriia- 
tioii  for  the  driving  boxes.  The  rod  cups  are  also  filled  witii 
greasH  luhricator.s.  The  liiik.s  are  3la  i'l^-  widi-  and  the  valve 
motion  siresseri  are  in  direct  line  with  all  pins  in  double  shear. 
The  leading  truck,  shown  in  one  of  the  engravings,  is  ma  !e 
very  compact  and  simple  by  the  use  of  cast  steel  and  by  plac- 
ing coil  springs  over  the  boxes.  This  truck  has  8  ins.  of  lat- 
eral motion.  The  trailer  truck  !.<  of  the  improved  Player  type 
with  ecpializers  instead  of  leaf  springs  over  the  boxe."<.  Coil 
springs  are  used  at  the  rear  ends  of  the  equalizers  and  these 
are  fitted  wilh  McConl  spring  dampfner.s.  This  truck  gives 
spare  for  an  unusually  good  ash  pan  clearance.  It  provides 
a  total  lateral  motion  of  !•  ins..  whi<h  i;<  i-e(iuirod  on  account 
of  the  long  wheel  l»ase. 

The  stack  and  front  end  are  arranged  in  acconlance  with  tlio 
.A\uKi< w   Kvi.ivhhK  tests  on  locomotive  draft  appliance,  the  re- 


.    NEW   MOTOR   SPEED   CONI  ROLLER. 

Tin-  rlniii  rai  i>  a  inw  type  of  motor  speed  coniroller,  which 
may  Iih  u<fil  wiili  any  istandard  motor,  and  while  its  design  is 
ladiially  different  from  the  or<linaiy  type  of  controller,  its 
si/'.'  and  exlernai  appearance  are  mucli  the  same,  as  will  be 
noted  by  reference  to  the  illustrations.  Its  principal  advan- 
tages are  the  uniform  and  minute  gradations  of  speed  which 
it  furnishes  over  a  wirie  range,  the  ability  to  stand  abuse  under 
sf  vere  usage,  its  economy  of  operation,  and  the  fact  that  the 
motor  maintains  its  speeil  icgardh'ss  of  the  load  and  that  the 
torque  is  constant  at  the  lower  speeds  over  a  range  of  about  3 
to  1.  which  is  obtained  by  changing  the  effective  voltage  at  the 
motor.  This  range  of  :j  to  1  may  be  increased  by  the  addi- 
tion to  the  system  of  field  conticd,  thus  permitting  a  range  of 
spired  of  from  :*'-  to  I  uji  lo  .'.  to  1.  and  even  higher  ratios 
in  special  cases. 

'riic  inin.  i])l'  of  the  .system  consists,  briefly,  in  the  inter 
mitU'iit  connection  of  Iho  working  circuit  with  the  supply 
circuit      Tiiiit    i~.    in   a  cycle  of  operafioti.    ilic    supply   circuit 
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suits  of  which  have  thus  far  been  very  succe.ssfully  ai»plied  oii 
this  road.  The  stack  is  shown  in  one  of  the  illustrations.  The 
boiler  has  an  outside  diameter  of  7<»  ins.  and  has  the  gu.s.sv  t. 
bracing,  characteristic  of  the  Hrooks  works.  Tate  flexible 
stay  bolts  to  the  number  rtf  174  are  used  in  the  front  and  back 
corners  of  the  fire  box,  ail  the  throat  stays  and  a  number  in 
the  back  head  being  of  this  variety.  The.se  loi  (iinotives  have' 
'.'.T2  L''|-in.  tubes  Ift  ft.  tl  in.  long,  with  KM*;  in  l)rid.t;e.s  and 
'.',  1-lW-in  space  at  the  back  tube  sheet.  The  spaces  at  the 
front  tube  sheet  are  :;  ins.  Kach  engine  is  fiit«Ml  with  thr<^e 
:Uandard  blowoff  cocks,  one  in  each  side  and  one  in  fiont  of  tlif^ 
firebox. 

It  is  noteworthy  that  these  locomotives  weigh  practically 
the  same  as  the  largest  freight  engines  on  this  road,  which 
were  Illustrated  on  page  12  of  the  January  number,  1901. 
These  locomotives  have  gone  into  service  with  excellent  re- 
sults thus  far  and  promise  to  be  very  satisfactory. 


is  tonnecied  only  a  pari  of  liie  time,  the  result  being  that 
ilie  efteciive  \oltagt-  ai  tiie  moloi',  a.s  measured  by  a  volim.'ter. 
is  less  than  the  sui»i)ly  voltage.  The  time  of  coiiuei  tion  with 
the  suiij)ly  ciriuit  can  be  variej,  thus  enabling  the  moioi  to!: 
be  siui)i)li(d  from  constant-potential  mains  wilh  a  voltage  viuy' 
ing  in  valuf  to  ac«-ord  to  the  speed  desired.  The  rheorral 
has  been  very  severely  testejl  for  a  con.sideiable  length  of 
time,  and  I  he  form  shown  in  Fig.  1  has  been  adoptetl  as.  stand- 
Mill.  The  essenlial  pait  ot  iln  apj»aiafus  is  the  vertical  coiii- 
mulator,  which  nseniiibs  cl<i.-;i'ly  lh»'  coniiuutator  of  an  ordi 
nary  dynamo.  This  ctunniuiat«u*,  or  "inteirupter,"*  is  driven 
by  u  .small  motor  in  the  lower  i»at  i  of  the  case.  an<l  revolves 
■if  ;i  constant  s|m-  <i  of  about  1,2<K)  r.^.m.  Tlie  terminals  of 
the  inlerrujder  are  at  two  grotips  of  carl)on  brushes  held  in 
leaction  brush  holders,  which  are  in  c<intact  with  the  inter- 
lupter  along  diametrically  opposite  lines.  The  supply  circuit 
furni.«;he.s  an  impulse  to  the  working  motor  only  when  a  cer- 
tain pair  of  bars,  called  contact  bars,  which  are  diametrically 
opposite  but  cross  connected,  pass  under  the  collector  brushes. 
By  means  of  mechanism  operated  from  the  controller  cylin- 
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<|pr.  any  given  number  of  these  bars  may  be  connected  or  dia- 
rtmnected  to  the  pair  of  vontact  bars,  thereby  varying  the 
UnsUi  of  linn-  durint?  wliich  the  supply  circuit  is  connected 
uiih  til''  motor  circuit.  TIte  uorl<ing  limit  of  voltage  varia- 
lion  iiy  Mils  nnaiis  lies  betwf:€'n  the  full  Voltage  of  the  line  and, 
xiiut'iliiiit;  If.ss  liiau  half  the  voltage  Of  the  line,  which  lattier 
\ri!t;ti;f'  is  givfu  wlu-n  tlx'  leastmimbcr  of  bars  arc  in  ciretiit,, 
iiinJ   th<Mi  l()r<'  wlitii   ilic  liiuf  tit  iiuerruiitioii   is  iongpst. 

A  r  1  i a ^ ra III  of  t  hvj  -w i ring  :  ^tJivhectipiJs  is  shown .  in  Ff g.  2.  '■ 
'\'U<-  <l(  ia«h<'(l  group  ;or  cWHacts  tO;  tli>'  Tight  are  -lor.  i"eV^ i> 
iii;i  iIm*  uioior  Fh'I  i.  <)\'  f he  t wo  gnnips  of  i*oiiia<is  in  iiuf,  ih«' 
ti|iit«'i  is  for  tin-  ii»Icirii|H<M  lonirul  ami  tiu'  low»>r  for  t ho  fi^'lcf 
1  Dili  ml.  riic  i<ii|  i«»  ihe  righi  rpprfsi-n^i?  a  pinuil-lircai«'r 
ariiim  (lirt'i  tly  a.8-}|ii  iiiwIerA'olttig'e  breaKpr.  iuid  also.  tiKrough 
Hi>-  ifjay  siiown  at"  the  l»'ft,  a-:  an  ov.  rload  l»r<'ak<'r.  Curreni 
'aiiiioi  I)  •  jiiii  iiiiti  i!r<'  mo^or  ai;ain  afrpr  lh«^  oix'uiil^  of  this 
ov.'rioad   swit.li    wiihoni    r«'iuiniii«   iIih  haiidlf   t<»   its  «iiy   posi- 

I  ion.     The"  «yfrlo.-f!i    rt*U>as»'   acts    ijf  .rli      c  oniroih-r   hamUe   is 
movf'ci  ion  rapidly  from  it.'^  slrtw'4o  it^j.  fasji  >'«|i.!'Ms.  antj.  w    pro 
ifcis  "^tlM-  ni'iun-  from  injury  as  a   r'.-iilr  of  carch'ss  iLsii.      -. 

in  tiirniug  tilt'  loni  idllcr  liamlii'  irom  ihi' .srarijng  point.  t?hi^  :. 
i.illou  iiig  is  the  oHl»«j-  of  ojHMRtlfms:    vFii-st;^  ii'jiipiTuj»t::^r 

II  lot  or    is   cht    iiiio   t  inii?}:    m-'st,   tlK*:  .Avorking    tnouir   is  ;t-QiiU; 
iic.i.d    Willi   th<'  supply  liiiuit    with   its  fivid  winding  dirortly 
aiinss   itif  I  inuil   and' ih«'   armaiiirr:  in   t<pri<  s   wiiji    ilw   iutHrr  " 
iiipifr.   of   wliicfi    «inly   ihp   fir,-«t    p.aij''ol'\«'oiiiuil    bars    is    lioxv 
.i.rtivt'   and    ilii     iiii|;ri'sspd    vofiiigp   <.'«iKS«-«iui»iiiiIy    a    iiiiniiHuiii. 

I  hits  starting  t'!P  working  nioio?   at  rlif'  lowef^t  i4pp»;d.  .\j^  f'ni- 
ii.T  motion  of  thv  « oulrol'e):  handl  <  liU'l-irast's  th  •   tihiiroijs.'  i 
Mil'as:!'.   tJH-rfby    Jti»ria<ing.rlM,'  "«j«'<'d   of  ilu>   worlvini;   nioioi 


.;'  iO--- 


I  I' 


\viinSfirtt.ni:\i;RAjii.  irir  the  bhkwicvi. 


The   II.  xt    iiiovpnipnt  of  the  Ukhdic  cute   out  the  inti  rrupter. 
Nvhnn   ih,.  worldiig  motor  niiis  on  fujl  line  voltage.    Further 
movpiurnt   of  J  he  <;i!U  I  rullor    hamllf^    inlrollu.Ps    ropistanro    inV 
-the  fi?f*l:ciiTjiif^  of  ihR-;\vorkiiig  rilol(H^^^^  jtu  rpasjtig  i»s; 

l»p»'d.  proviftecj  the  worUiijg  riiotop  IS  de«igiiiR<i  for  field  controt 
The  desian  of  the  oontrol1errylin<iif»r  and  interrnpt^r  is  ?nrh 
that  tho  changes  jn  ?prfd  aro  niado  very  gradually,  and   not 
I'v  step?,  causing  abrupt  .changes. ,  Topraylde  for  sparking  at 


the'brushes,  which  otherwise  would  take  place  upon  the  In- 
terruptions of  the  line  ponnection,  inductance  coils  con- 
nected between  St>veral  of  the  narrow  breaking  segments  in 
two  groups,  follow  the  pair  of  contact  bars  in  passing  under 
the  oojitaet  brushes.  In  Fig;  1  these  colls  wjH  be  observed  in 
.the  form  of  di.scs  above  the  <ommutator  or  interrupter.  FU- 
this  means  s]>arking  is  redmed  to  a  negligible  cpiantity.  To 
reverse  the  motor,  it  js  simply  iK'ces!>ary  to  move  a  small 
swiU'h.    showii    und*»r    the   controller    handle,    to    Itsopposii i- 


|-H;!'S-fi  JJl>rir;   IWWiKRt;    \f.\rTHNK   T»K.H.   COMI'VVV    niHM\'«;     Mill      \Mi 

po.>iiiou.  win '11  tin-  •■mill'  spe«'d  lange  in  tin-  opposite  direr 
'ion  be.(unrs  availaldc  The  reversing  switch  is  interlocked 
•villi  the main  controlling  cylinder,  so  that  it  cannot  h.-  iliiiiwii 
exirept  when  the  (ontioller  handle  is  at  the  oft  position. 

The  rheo;n-at  ,«an  be  u.sed  witli  any  standard  motor  and  with 
any  .sysfom  of  wiring  A  s.-jiaral-  staitin«  box  and  lirciii' 
biehkivr or  overload  i<'lea-c  are  not  required,  as  tlw.^i-  f«»a(iires 
aif-e^  Embodied -tfl:  the  controller  itself .  On  su.h  machine  tools 
\as  la*h<>s  and  lK>rinii  tnills.  a  coin^tfant  torqii^.  b;  very  desir 
aide:  for  instani  c.  it  may  be  necessary  to  do  a  job  of  fa<inu 
on  a  lathe,  ami  while  tho  sr/e  of  the  cut  will  remain  the  same, 
in  order  to  keep  the  cutting  speed  constant,  and  thus  obtain 
the  greatest  efficiency  from  the  machine,  the  motor  speed  may 
have  to  be  varied  over  a  wide  range.  The  close  regulation 
which  can  be  obtained  by  the  use  of  the  rheociat  is  shown  by 
the  following  tests. 

The.<5e  were  marte  on  a  ni  in.  Rogers  Machine  Tool  Company 
boring  mill,  shown  in  Fig.  ?,.  driven  by  a  general  Eleetrlr  S-h.p. 
motor  and  rheorrat  controller.  Armstrong-Whitworth  "A.  W." 
high  spjcd  tool  sfeel\vasnsed 

•■■;:/;■',;■;;-"'■":.  j':  ---^ ::'■■■':.;■■'■'' J/  '■'..  y   TKST  1. 

-"WriiVv  Vf^U -?iw»- flans'*;  tR'^    in,-.. rtiaMn^trrfarwi  1      -  .|i,-ioip..-i 

■Tmir  rvquiroil.- .?  min.  r?S  .=*.,-    ■     ■••■■.•...•    -••■:•  •  ;•". 
Alaximum  outfinK  ^peed,   12.*i   f«        -      ' 
.Atinlmuni  rutting  «pr><»<t,  H.';  ft 
.\v<^rape  «u(ting  spe^-i.- 1 20  ft 
rwUev^  ^^  wrt!?  P«'r  In;    r*p^^     «*f  <^  ;|(,:  l^:^    :?:4i  fiv^  >4  Jwlne  wilt 
Estimated  6.p.   Input   about   3  T3    (electrical. ) 
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TEST  2. 

Standard  cast  iron  pipe  flange,  faced  15  V^  ins.  to  9  ins.  diameter. 
Time  required,  2  min.  8  sec. 
Maximum  cutting  speed,  78  ft. 
Minimum  cutting  speed,  72  ft. 
Average  cutting  speed,  75  ft.  .  . 

Feed.  16  cuts  per  in. 

Depth  of  cut,    V6    in-      Same  tool   u.scd  as  in  No.  1   test  without  being 
reground. 

6.1  h.p.  input  to  motor  (electrical). 

4.92  h.p.  delivered  to  the  boring  mill   pulley. 

TEST     o. 

Outside  diameter,  24 V^  Ins.,  faced  to  a  diameter  of  12%  ins. 


Time  required,  S  min.  58  sec. 

Maximum  cutting  speed,  126  feet  per  min.,  momentarily   only.     Re- 
duced  because  the  motor  would  not  stand  the  excessive  overload. 
Reduced  maximum  cutting  speed,  102  ft.   per  minute. 
Minimum  cutting  speed  about  98  ft.  per  minute. 
Average  cutting  speed,  100  ft.  per  minute. 
Feed,  16  cuts  per  In.    Depth  of  cut,  %  in. 
Tool  uninjured. 

6.44  h.p.  input  to  motor  (electrical). 
5.28  h.p.  delivered  to  boring  mill  pulley. 

The  rheocrat  is  made  by  the  American  Electric  &  Controller 
Company,  12  Dey  street,  New  York  City,  of  which  J.  D.  Ma- 
guire  is  president  and  Elmer  A.  Sperry,  consulting  engineer. 


THE  BALTIMORE  &  OHIO  CAST  IRON  WHEEL. 


Those  present  at  the  Master  Car  Builders*  convention  last 
June  will  remember  the  discussion  by  the  Baltimore  &  Ohio 
representatives  of  the  report  of  the  committee  on  cast  iron 
wheels  (see  A.MEaic.vx  EX(;I^■K^:R,  July,  1904,  page  287).  In 
response  tea  request,  ]\rr.  J.  R.  Muhlfeld.  general  superintend- 
ent of  motive  power  of  that  road,  has  supplied  drawings  and 
information  for  a  description  of  the  Baltimore  &  Ohio  design 
of  33-in.,  750-lb.  wheels  for  50-ton  cars. 

The    Baltimore  &   Ohio   officers   consider  that   this    design 
meets    the    reauirement    of    severe    service, 
under   conditions  of  operation   and   braking 
of  large  capacity  cars,  better  than  any  other, 
"and  where  the  Master  Car  Builders'  Associa-  "j^  )-~= 
tion  recommended  design  has  failed." 

The  chief  characteristics  of  this  design 
are  the  arrangement  and  location  of  the 
plates,  the  contouc  of  the  tread  and  the  in- 
creased depth  of  metal  in  connection  with  the 
reinforcement  of  the  brackets  at  the  back  of 
the  flange.  The  tread  is  slightly  conical,  and 
this  has  been  found  to  eliminate  flange  wear 
to  a  considerable  extent  on  steel-tired  wheels. 
W'hen  flange  wear  Is  prevented,  the  stresses 
in  the  flange  are  to  a  large  extent  decreased, 
which  tends  to  eliminate  the  development  of 
seams  at  the  throat  of  the  flange,  due  to 
flange  friction  and  the  heating  af  the  wheel 
in  curving.  The  plates  are  made  to  join  the 
tread  at  the  outer  rim  at  an  angle,  and  not 
in  a  direct  plane  of  the  wheel.  The  angular- 
ity of  the  plate  and  the  corrugation  render 
the  i)late  more  flexible,  and  to  a  large  ex- 
tent prevent  the  cracking  of  the  plate  from 
the  heat  of  the  brake  shoes.  The  plate  and 
the  large  amount  of  metal  brought  to  the 
outer  edge  of  the  rim  answers  a  three-fold 
purpose: 

First —It    prrvents    the    outer   eilge   of   the 
r:ni   from  chipping  off. 

Second—The  Imdy  of  metal  prevents  the 
wlieel  from  l)Pins  completely  chilled  at  this 
point.  \vhen>  the  (-hilling  effrct  is  not  needed. 
Third — The  body  of  metal  at  this  point, 
where  the  brake  shoe  happens  to  become 
".'Shifted  over  the  ed^p  of  the  wheel  and  ap- 
plied, takes  off  the  heat  from  this  portion 
of  the  wheel  and  prevents  cracking  in  the 
tread,  which  is  produced  in  the  M.  C.  B.  type 
of  whfel  under  similar  condition.s. 

.Another  feature  is  that  the  reduced  metal 
ahove  the  i-ail  contact  increases  the  chilling 
effect  where  the  greatest  wearing  capacity  is 
desired,  and  the  increased  metal  at  the  back 
and  base  of  the  flange  and  at  the  rim  reduces  the  chilling 
•'ff-Nt  where  Ipss  wr^ar  and  greater  strength  of  metal  are  re- 
•luired  to  take  <  are  of  the  brake  shoe  and  flange  friction.*  This 
wheel  is  well  braced  by  the  brackets  at  the  back  of  the  flange, 
and  Increased  metal  is  provided  at  this  point,  which  tends, 
not  only  to  streugthen  the  flange.  iMit  also  to  draw  the  chill 
and  back  up  the  throat  of  the  flange  with  more  gray  Iron. 


To  show  the  beneflt  of  the  plates  as  arranged  in  this  design 
with  regard  to  withstanding  the  braking  effect,  a  number  oi 
cars,  which  were  extremely  hard  on  wheels  because  of  large 
weight  per  wheel,  were  equipped  with  wheels  of  this  design 
These  wheels  in  going  down  very  heavy  grades  were  burned 
on  the  treads  in  a  short  time,  the  chill  became  disintegrated 
and  large  pieces  fell  out;  but  out  of  the  wheels  under  20  cars 
none  were  cracked.  Later,  these  wheels  were  replaced  bj 
others  of  the  M.  C.  B.  design,  and  immediately  many  of  then, 
had  to  be  removed  on  account  of  cracked  plates. 

This  road  has,  for  a  number  of  years,  used  wheels  of  a  de- 
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THE  BALTlAlOItE  &  OHIO  CAST  IRON  WHEEL. 

sign  similar  to  the  one  illustrated,  with  the  exception  of  the 
c-ontour  of  the  tread,  and  the  number  of  cracked  plates  was 
small.  Those  which  cracked  were  extremely  hard.  This  new 
design  has  been  in  service  since  February,  1904,  and  at  the  end 
of  September.  1,000  of  them  were  in  service.  This  Is  now  the 
standard  wheel  of  the  Baltimore  &  Ohio  Railroad.  This  tread 
contour  has  been  used  on  locomotive  tires  for  the  past  year 
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with  very  satisfactory  results.  The  cast  Iron  wheels  with  this 
contour  have  not  been  in  service  long  enough  to  give  suffi- 
ciently definite  information.  Further  tests  are  being  made 
by  equipping  50-ton  steel  hopper  cars  with  four  B.  &  O.  de- 
sign wheels  under  one  truck  and  four  M.  C.  B.  wheels  under 


the  other.      Similar  tests,  comparing  B,  6  O.  cast  iron  and 
rolled  steel  wheels,  will  be  made. 

Because  of  the  severity  of  its  service,  this  study  of  wheels 
on  the  Baltimore  &  Ohio  is  exceedingly  important,  promising 
valuable  information  on  the  problem  of  wheels  under  heavy  cars. 


HOLLOW  HEXAGON  TURRET  LATHE. 


A  powerful  turret  lathe,  which  is  designed  for  using  the 
high  speed  tool  steels  up  to  the  limit  of  their  efficiency,  is  shown 
in  Fig.  1.  It  takes  bar  stock  up  to  3%  Ins.  in  diameter,  will 
turn  up  to  36  ins.  in  length  and  has  a  swing  of  24  ins.  over  the 
bed.  In  addition  to  its  great  strength  and  rigidity,  the  most 
noticeable  features  are  the  wide  range  of  speeds  and  feeds  which 
are  instantly  changeable,  the  rapidity  and  convenience  of 
manipulation  and  the  improved  high  speed  turning  tools. 

When  belt  driven,  12  spindle  speeds  are  provided,  ranging 
from  18  to  190  r.p.m.  in  geometrical  progression  and  giving 
about  100  ft.  surface  speed  on  diameters  from  2  to  3%  Ins. 
advancing  by  eighths.  The  belt  cone  is  geared  3^^  to  1  and  back 


by  the  single  curved  lever  at  the  right  of  the  saddle  near  the 
turnstile.  Power  quick  traverse  in  either  direction  Is  pro- 
vided for  the  rapid  handling  of  the  turret,  and  for  Indexing, 
the  movements  being  controlled  by  the  lever  in  front  of  the 
turnstile.  The  independent  adjustable  stops  for  each  face  of 
the  turret  are  located  in  front  of  the  saddle,  whore  they  are 
easily  accessible  foi-  changing  and  adjusting,  and  at  the  same 
time  are  well  protected  from  chips  and  dirt. 

The  hollow  hexagon  turret,  shown  in  Fig.  3,  is  18  ins.  across 
the  flats  and  has  a  broad  bearing  on  the  carriage.  It  revolves 
on  and  is  kept  central  by  a  large  taper  bearing,  with  ample 
provision  for  taking  up  wear,  and  its  trussed  form  provides 
a  rigid  support  for  the  tools,  resisting  end  thrust  as  well  as 
torsional  strains.     The  turret  being  hollow,  allows  tools  to  be 
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.si^-arcd  i:{  (o  1;  the  back  gears  being  engaged  and  disengaged 
by  friction  clutches.  The  machine  illustrated  is  driven  by  a 
Bullock  3  to  1  motor,  direct  connected  to  the  back  gear  shaft, 
and  rated  at  15  h.p.  The  head  and  l>ed  of  the  lathe  are  cast  in 
one  piece. 

Uhv  stock  of  any  .shape  is  handled  by  the  automatic  chuck 
and  power  roller  feed.  The  <huck  is  held  in  the  head  of  the 
spindle,  which  is  forgeJ  .solid,  thus  bringing  the  chuck  jaws 
••Io«e  to  the  front  spindle  bfaring  with  a  minimum  of  over- 
hang. The  chuck  i.s  operated  by  the  long  lever  in  front  of  the 
head,  working  through  a  sy.stem  of  compound  levers,  whic.i 
give  a  powerful  movement  for  closing  the  jaws.  The  jaws 
are  quickly  changed  for  different  diameters  of  stock,  and  a 
single  screw  adjusts  the  roller  ffed  and  the  guide  fingers. 
Ihp  loliP,-  fpp,i  is  operated  by  the  same  lever  as  the  chuck, 
and  since  it  does  not  depend  upon  the  spindle  for  its  power, 
the  sto<'k  tan  be  fed  equally  well  at  any  speed. 

The  turret  saddle  .«Iides  directly  on  the  bed,  eliminating 
all  overhang.  It  is  gibbed  to  the  outer  edge  of  the  bed  bv  flat 
Kibs  throughout  its  entire  length.  There  are  four  change,  of 
feed  in  either  direction,  varying  from  20  to  100  per  i„  and 
Porewcutting  feeds  for  leading  on  dies.  The  feed  rack  is  lo- 
'^ated  on  top  of  the  bed  midway  between  the  Vs  and  is  as 
high  up  as  possible,  thus  greatly  reducing  the  stresses  as  com- 
pared to  thase  in  the  cnn.stniction  where  the  rack  is  placed  at 
'lie  side  of  the  bed.     The  automatic  feed  is  thrown  in  or  out 
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bolted  in  place  from  the  inside,  thus  leaving  the  entire  outer 
surface  available  for  tools  and  their  parts.  The  index  is 
nearly  the  full  diameter  of  the  turret,  and  the  lock  bolt  is 
placed  directly  under  the  working  tool.  The  backward  move- 
ment of  the  saddle  gives  the  turret  its  partial  revolution,  which 
l>egins  as  soon  as  the  working  tool  is  free  from  the  stock.  The 
adjustaljie  stop  shown  at  the  extreme  tail  end  of  the  machine 


yU..    .3 IIOU.OW    IIEXA(iON    TIRRKT    AND   TOOL   EQUIPMENT, 


The  holder  which  carries  the  cutting  tool  swings  about  a  stud, 
and  can  be  easily  and  accurately  adjusted  by  means  of  a 
screw,  while  an  eccentric  lever  provides  means  for  quickly 
withdrawing  the  tool  from  the  work. 

The  carriage  has  30  ins.  traverse  longitudinally  and  10  ins. 
cross  motion,  both  with  four  changes  of  feed  in  either  direc- 
tion.    Thr    longitudinal   feeds  vary   from   24   to   120   and   the 

cross  feeds  from  C2  to  312  per  in 
Hoth  feeds  have  adjustable  auto 
niatic  trips.     There  are  2  stoi>s, 
with    automatic    trips,    for    thr- 
longitudinal  travel,  and  the  cros- 
feed  screw  is  fitted  with  a  gradii 
ated  dial.    The  front  of  the  cros.s 
.slide  is  equipped  with  a  suitable 
tool    post   for   holding    forming 
and  turning  tools,  while  the  rear 
end  carries  a  holder  for  cutting- 
off  blades.     All  of  the  feeds  are 
gear  driven,  and  are  quickly  and 
easily  changed   by  simply  shift- 
ing   a    lever   in    the    feed    box, 
which  is  conveniently  located  in 
front  of  the  head,  and  is  shown 
in   Fig.   5.     The  turret  and    cai- 
riage    feeds    are    independent    of 
each  other. 

The  pan  and  oil  revervoir  are 
large,  and  a  geared  oil  pump, 
which  operates  in  either  direc- 
tion. d?livers  a  copious  flow  of 
oil  to  the  cutting  tools  for  botli 
the  turret  and  carriage,  througli 
two  systems  of  piping.  All  gearj^ 
and  other  revolving  parts  arc 
covered  by  suitable  metal  guard? 
This  machine,  which  has  u 
net  weight  of  about  12,000  lbs.,  is 
made  by  the  Warner  &  Swase.\ 
Company,  of  Cleveland.  It  i.- 
known  as  No.  3  and  is  the  larg 
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FIG.     5 — FEED     IM)X     FOR     TUKRKT     AND     CAI!RIA(iE. 


is  clamped  to  the  feed  rack  and  governs  the  position  of  the 
saddle  at  the  time  when  the  turret  begins  to  revolve. 

The  tool  equipment  regularly  furnished  is  adapted  for  a 
great  variety  of  work,  including  thread-cutting.  The  universal 
turners  are  especially  adapted  for  using  high  speed  tool  steels. 
One  of  the  special  features  of  the  tool  is  the  roller  back  rest. 
shown  in  Fig.  4.  which  eliminates  the  excessive  friction  due 
to  the  high  speeds,  and  the  improved  construction  and  great 
rigidity   of   the   tool    insure   the    highest   degree   of   accuracy. 


est  of  three  sizes  of  hollow   hexagon   turret  lathes   made   b\ 
them. 


Able  Smoke  Jacks. — We  have  smoke  jacks  with  throat  f 
about  12  to  14  ft.  long,  lengthwise  of  the  pits,  so  that,  nt 
matter  what  position  the  locomotive  is  in,  there  is  an  open 
jack  above  it,  so  we  have  very  little  trouble  from  smoke  undei 
any  conditions. — A.  R.  Raymer,  before  Western  Railxoay  Clu^ 
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CLASSIFICATION  OF  LOCOMOTIVE  REPAIRS. 
Canadian  Pacific  Railway. 


On  page  141  of  this  journal  for  April  of  last  year,  appeared 
a  discussion  of  locomotive  repair  records,  but  at  the  time 
the  name  of  the  road  concerned  was  not  given.  It  may,  how- 
ever, now  be  stated  that  Mr.  H.  H.  Vaughan,  then  of  the  Lake 
Shore  &  Michigan  Southern  Railway,  was  the  originator  of 
that  system,  which  has  since  been,  developed  by  him,  as  super- 
intendent of  motive  power  of  the  Canadian  Pacific,  into  the 
new  system  which  he  hfts  put  into  effect  on  the  latter  road 
and  describes  as  follows: 


time  than  would  be  the  case  had  it  only  received  running  re- 
pairs. A  distinction  between  shop  and  running  repairs  is  a 
difficult  one  and  was  not  distinctly  settled  in  the  Lake  Shore 
report.  On  the  Canadian  Pacific  a  distinction  has  been  made 
by  calling  repairs  which  cost  less  than  |100  for  labor  •Run- 
ning Repairs,"  and  those  on  which  the  amount  of  labor  ex- 
ceeds $100  -Shop  Repairs."  Additional  classes  of  repairs,  such 
as  "Wreck"  and  "Defect,"  are  also  introduced.  Wreck  repairs 
for  the  reason  that  they  are  not  chargeable  to  the  maintenance 
of  locomotive  account  under  the  Interstate  Commerce  Com- 
mission classification,  and  defect  repairs  in  order  to  separate 
from  the  maintenance  account  that  class  of  repairs  and   ex- 
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Report  of  engines  out  of  service  over  twenty-four  hours  for  running  repairs  during  period  ending 

A  B  C  D  E  P 

Station.  Engine  Class  of  Taken  Out  Taken 

Number.  Repairs.  of  Service.         Into  Shop. 


190 


Expected 
Out. 


Turned 
Out. 


G 

Days  in 
Shop. 


H 

Nature  of  Repairs. 


Signature. 


(This  form  has  30  blank  lines  under  these  headings.) 

Runnine  renairs  are  those  estimated  not  to  exceed  $100  for  labor.  ,«..„<»..■.  ^      x.  ^  -ju 

Wreck  fnd  defect  repairs  are  to  be  shown  on  this  foTm  when  cost  is  estimated  not  to  exceed  $100  for  labor,  and  when  not  accompanied  by 

shop  repairs.  .  .  .    ^ 

Under  class  of  repairs  show  whether  running,  wreck  or  defect. 

letters  to  be  used  to  wire  information  when  so  instructed.  .  .  .;. ' ., 

This  form  to  be  sent  in  on  7th,  14th,  21st  and  end  of  each  month  to  master  mechanic.  -^>--V  ■.'- ^ 


The  classification  of  repairs  in  general  use  employs  very 
( ommonly  3  to  5  numbei-s,  which  are  frequently  accompanied 
by  suffix  letters  indicating  whether  an  engine  has  had  heavy, 
medium  or  light  machinery  repairs,  whether  tubes  have  been 
reset  or  not  and  the  nature  of  the  firebox  work  performed. 
In  order  to  clearly  describe  the  various  combinations  that  may 
exist,  this  system  becomes  complicated;  and  in  the  scheme 
previously  referred  to  an  attempt  was  made  to  simplify  it  by 
dividing  the  machinery  repairs  into  two  classes,  viz.:  Class  1 
and  Class  2  machinery  repairs,  No.  1  indicating  engines  re- 
ceiving general  overhauling,  and  No.  2  indicating  a  light  over- 


penditures  such  as  those  due  to  broken  piston  rods,  broken 
spring  hangers,  etc.,  which,  while  chargeable  to  maintenance 
of  locorhotives  are  not  repairs  that  it  is  fair  to  hold  the  division 
officers  responsible  for.  Running  repairs  are  evidently  an  ex- 
penditure that  is  every  month  properly  proportional  to  the 
locomotive  mileage  made  during  that  month,  whereas  the  cost 
of  shop  repairs  in  any  month  does  not  depend  upon  the  mile- 
age run,  but  on  the  amount  of  work  put  on  the  power  in  the 
shops  to  improve  its  condition,  or,  as  it  may  be  termed,  to 
the  mileage  shopped. 
Over  a  considerable  period  it  would  be  satisfactory  to  re- 


FORM   2. 
CANADIAN    PACIFIC    RAILWAY    COMPANY. 
Report  of  engines  out  of  service  over  twenty-four  hours  for  shop  repairs  during  period  ending 


190 


F  G 

Expected            Turned 
Out                    Out. 
Signature , 


H 

Days  in 
Shop. 


J 
Remarks. 


A                                      B                                   O                           D  E 

Station.             Engine                  Shop  Repairs.             Wreck  op  Taken  Out  Taken  Into 

Number.         Mach.   Inabes.   Firebox.        Defect.  of  Service.  Shop. 
(This  form  has  30  blank  lines  under  these  headings.) 

Shop  repairs  are  those  estimated  to  exceed  $100  for  labor. 
Wreck  and  defect  repairs  are  to  be  shown  on  this  form  when  costis   estimated   to   exceed   $100   for   labor,    or   when   accompanied   by    shop 
repairs. 

Under  remarks  give  nature  of  wreck  or  defect  repairs. 

Letters  to  be  used  to  wire  information  when  so  instructed. 

This  form  to  be  sent  in  on  7th,  14th,  21st  and  end  of  each  month  to  master  mechanic. 


hauling  but  heavier  repairs  than  those  commonly  termed  run- 
ning repairs,  and  employing  a  suffix  letter  to  show  whether 
tubes  were  reset  or  not.  In  the  system  now  described  this 
classification  has  been  amplified  and  made  more  distinct  and 
serviceable,  and  while  slightly  more  complicated,  is,  when 
once  understood,  perfectly  clear  and  easy  to  employ. 

The  same  idea  is  carried  out  of  separating  running  repairs, 
which  are  strictly  maintenance  charges  and  which  constitute 
work  which  must  be  performed  on  an  engine  from  time  to 


gard  the  mileage  shopped  as  an  aggregate  of  the  mileage  made 
since  last  general  overhauling  by  ea<?h  engine  receiving  gen- 
eral overhauling  during  that  i)eriod.  In  the  long  run,  If  the 
condition  of  power  is  maintained  at  a  normal  level,  the  mile- 
age shopped  must  be  equal  to  the  mileage  run.  If,  however, 
the  condition  of  power  is  allowed  to  deteriorate,  it  would  not 
be  as  great,  and  on  the  contrary,  if  the  condition  were  built 
up  it  would  be  larger.  It  is  important,  therefore,  to  know  in 
each  month,  the  mileage  shopped,  and  this  is  preferably  based 


Form  3. 
CANADIAN    PACIFIC    RAILWAY    COMPANY. 

Summary  of  engines  out  of  service  over  twenty-four  hours  for  all   repairs  during  period  ending  190 

Number  of  Shop  Repairs.  Average  Mileage.  Number  with  Total  Days  Out  of 

Station.  Machinery.  Tubes.  Fire  Box         Days  in  Service  for  Run- 

No.  1.   No.  2.   No.  3.   No.  1.    No.  2.  Sheets.  Shop.  Machinery.    Tubes.      Wreck.    Defect.    Running.  ning  Repairs. 

(This  form  has  30  blank  lines  here.)  I 


Total 


time  to  keep  it  in  normal  condition,  from  shop  repairs,  which 
either  constitute  a  general  overhauling  of  the  engine,  chang- 
ing It  from  a  rundown  and  unworkable  condition  into  a  re- 
paired and,  so  far  as  its  operation  is  concerned,  practically  a 
new  engine,  or  repairs  which  are  done  to  It  between  Its  gen- 
eral overhaulings  and  enable  it  to  keep  the  road  for  a  longer 


on  the  engines  receiving  a  general  overhauling  of  machinery; 
it  is  also  necessary  to  know  the;  number  of  engines  receiving 
complete  sets  of  tubes  In  order  to  determine  the  condition  of 
the  engines  as  regards  tube  mileage.  In  the  classification  of 
repairs  described,  these  overhaulings  are  very  closely  deter- 
mined, and  additional  information  Is  easily  noted  by  means  of 
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the  forms  Illustrated,  even  for  a  considerable  number  of  en- 
gines. 

In  order  to  avoid  complication,  different  forms  are  used  for 
re];>orting  engiaes  out  of  service  for  shop  and  running  repairs, 
and  wreck  and  defect  repairs  are  reported  on  the  same  blank 
as  running  repairs  where  of  about  the  same  value,  viz.,  $100 
for  labor.  This  distinction  is  made  on  the  estimate  of  the 
locomotive  foreman,  as  it  is  evidently  not  very  impoitant 
should  an  occasional  error  be  made,  and  it  is  easy  to  detect 
any  mistake  in  this  matter  from  the  monthly  accounts.  Bas- 
ing the  dividing  line  on  the  estimate,  the  storekeeper  and  the 
accountant  knows  the  moment  an  engine  is  in  the  shop  whether 
it  is  held  up  for  shop  or  running  repairs  and  can  arrange  his 
accounts  accordingly.  It  will  be  noted  in  making  the  sum- 
mary, which  can  be  made  weekly  or  monthly,  no  attention  is 
paid  to  whether  an  engine  receiving  Class  1  machinery  is  the 
same  engine  that  received  Class  1  tubes  or  not,  as  all  that  it  is 


necessary  to  know  is  the  number  of  genei*al  or  partial  overhaul- 
ings  of  machinery,  complete  or  partial  sets  of  tubes  and  fire- 
box sheets  that  have  been  turned  out  during  the  month. 

It  will  be  noted  in  this  classification,  a  distinction  is  made 
between  engines  receiving  light  repairs  with  tire  turning 
and  those  receiving  light  repairs  without  tir.e  turning. 
A  classification  is  also  made  for  engines  receiving  partial 
sets  of  tubes,  and  it  will  be  seen  that  by  the  means  of  three 
figures  a  very  close  idea  can  be  given  of  an  engine  receiving 
any  kind  of  shop  repairs  and  whatever  way  they  were  com- 
bined. Form  No.  1  is  for  running  repairs  and  Form  No.  2  for 
shop  repairs.  The  Form  No.  3  also  gives  a  rough  statement 
of  the  output  of  each  shop  during  the  month,  and  the  total 
gives  the  output  of  all  shops  on  the  road.  This  form  can  be 
prepared  within  a  few  days  after  the  end  of  each  month  and 
is  certainly  of  the  greatest  use  in  watching  results  obtained 
from  time  to  time. 


IMPRESSIONS  OF   FOREIGN   RAILROAD   PRACTICE. 


Editobial,  Cobkespondencb. 


Fabis. 

The  visit  of  the  editor  of  this  journal  to  the  motive  power 

chief  of  the  Northern  Railway  of  France  should  interest 
the  reader.  It  touches  the  methods  of  handling  locomotives 
and  shows  why  these  people  have  such  efficient  service.  It 
shows  how  this  road  operates  locomotives  on  from  17  to  19 
lbs.  of  water  per  h.p.  per  hour.  This  road  is  prominently  men- 
tioned as  more  time  was  spent  upon  it  than  upon  the  others 
and  because  it  is  representative  of  French  practice. 

Mr.  du  Bousquet  speaks  no  English,  and  my  French,  learned 
at  school,  is  too  out  of  date  for  use  now-a-days.  I  had  several 
letters  of  introduction  and  was  personally  introduced  by  Mr. 
Tachard,  of  the  Societe  Alsacienne  de  Constructions  Mechan- 
iques,  who  proved  a  most  efficient  and  courteous  interpreter 
on  several  occasions.  When  told  of  my  general  interest  in  four- 
cylinder  compounds  and  of  the  very  large  amount  of  informa- 
tion wanted,  Mr.  du  Bousquet  said  with  open-handed  gesture: 
"We  shall  be  pleased  to  tell  and  show  anything  we  have  and  to 
furnish  anything  we  can  get  concerning  our  work."  He  at  once 
arranged  a  trip  on  locomotive  No.  2645,  which  had  been  in  ser- 
vice continuously  for  two  years  since  leaving  the  builder's 
works  at  Belfort  and  had  made  186,942  kilometers  or  116,000 
miles.  This  engine  was  selected  in  order  to  give  an  idea  of  the 
work  done  under  unfavorable  circumstances.  The  visitor  was 
then  taken  in  hand  by  Mr.  Roderigue,  chief  assistant  to  Mr.  du 
Bousquet,  and  by  Mr.  Koechlin,  chief  draftsman.  These  gen- 
tlemen showed  very  great  familiarity  with  all  of  the  details 
touched  upon  in  the  conversation  and  with  them  a  profitable 
time  was  spent  over  the  drawings  and  records  of  the  engines 
hauling  the  fast  trains  between  Paris  and  Calais.  This  roni 
has  most  active  competition  for  English-Continental  business 
and  this  has  had  the  effect  of  making  it  one  of  the  most  pro- 
gressive of  French  roads. 

Engine  No.  2645  is  an  Atlantic  type.  It  was  put  on  a  morn- 
ing train  specially  for  my  benefit;  the  return  was  also  ar- 
ranged so  that  the  entire  trip  of  370  miles  could  be  made  on 
one  engine,  and  furthermore  one  of  the  best  engineers  on  the 
road  was  in  charge.  These  people  have  nothing  sufficiently 
severe  to  say  of  pooling.  On  brass  plates  at  the  sides  of  the 
cab  the  names  of  the  engine  crew  appeared.  Engineer  Huart, 
Fireman  Vassal.  The  men  take  great  interest  in  their  work 
and  the  fact  that  their  names  are  closely  associated  with  the 
engine  leads  them  to  assume  responsibilities  for  its  condition 
which  are  not  seen  under  the  pooling  system.  On  the  trip  to 
Calais  the  sander  gave  trouble;  on  the  return  journey  it  worked 
perfectly.  The  sand  was  damp  and  as  the  rail  was  very  bad  the 
engineer  took  no  chances  but  saw  to  it  personally  and  had  the 
sand  taken  out,  the  pipes  cleaned  and  dried  and  dry  sand  sup- 
plied.   This  is  a  small  item,  perhaps,  but  It  Illustrates  a  point 


that  seems  important.  The  engineer  remained  with  the  engine 
during  his  two  hours  'lay-over"  to  make  sure  that  everything 
was  done  right.  He  watched  the  fire  cleaning  and  everything 
that  was  done.  He  also  personally  inspected  the  machinery. 
His  premium  was  at  stake  and  he  wanted  the  cash  which  he 
might  earn  by  being  on  time  and  by  saving  fuel.  This  pre- 
mium matter  will  be  referred  to  again  as  it  plays  an  im];>ortant 
part  in  locomotive  performance  in  France.  When  the  engine 
was  known  to  be  properly  cared  for  and  the  sander  fixed  the 
engineer  had  ten  minutes  left  for  his  dinner.  Contrast  this 
with  the  indifference  of  our  engineers  at  home.  On  the  arrival 
of  every  passenger  train  at  Calais  the  roundhouse  foreman 
meets  the  engineer  at  his  engine  to  ascertain  the  condition  of 
the  engine  and  the  amount  of  work  required  before  the  return 
run.  Contrast  this  also  with  our  practice.  Our  roundhouse 
foremen  do  not  have  time  to  do  such  things. 

In  spite  of  the  fact  that  we  did  not  speak  the  same  language, 
the  engineer  and  the  writer  were  busy  all  the  way  talking  in 
signs  and  grimaces.  The  engine  was  also  busy,  and  the  fire- 
man. Leaving  Paris  at  9.45  a.m.,  the  train  was  scheduled  to 
arrive  at  Calais,  185  miles,  in  3  hours  and  20  minutes,  with  one 
stop  at  Amiens.  There  were  actually  three  stops  and  two 
slow-downs  for  bridge  repairs,  and  yet  the  speed  from  start  to 
finish  was  56  miles  per  hour,  with  a  train  weighing  216  tons. 
The  run  did  not  tax  the  engine  in  the  least  and  the  gauge 
glass  was  only  twice  less  than  half  full.  This  is  a  very  light 
engine  for  such  work  and  I  am  told  that  trains  of  350  to  390 
tons  are  regularly  handled  on  this  schedule.  I  never  saw  an 
engine  so  skillfully  handled  and  this  is  most  interesting  be- 
cause of  the  fact  that  the  engineer  had  the  throttle,  the  vari- 
able exhaust  and  the  independent  valve  gears  for  high  and 
low  pressure  cylinders,  which  he  could  adjust  at  will  to  meet 
changing  conditions  of  track  and  grades.  He  did  not  change 
them  continually,  but  when  running  on  a  level  he  would  ia- 
dicate  with  his  hand  that  we  were  approaching  a  grade  and 
with  a  piece  of  chalk  would  indicate  its  rate  and  length.  Be- 
fore reaching  the  grade  the  ratio  of  expansion  would  be 
changed  by  the  reversing  wheel  and  except  on  the  steepest 
grades  the  speed  was  apparently  very  nearly  constant.  The 
near  approach  to  constant  speed  was  necessary  because  of  a 
statutory  limit  of  maximum  speed  to  75  miles  per  hour. 
This  fact  makes  these  French  runs  specially  interesting  be- 
cause there  are  no  bursts  of  speed  or  spurts.  Business  began 
on  leaving  the  terminal  and  it  ended  at  the  other  terminal. 
On  down  grades  the  throttle  was  generally  closed.  Most  of 
the  way  with  this  train  the  cutoffs  were  40  per  cent,  in  the  high 
pressure  and  60  per  cent,  in  the  low  pressure  cylinder.  Up 
hill  these  were  changed  sometimes  to  48-60  and  sometimes  to 
48-62  and  the  throttle  was  wide  open.  On  reaching  level  track 
again  the  throttle  was  partly  closed  and  the  ratio  made  40-60. 
The  engineer  kept  close  watch  of  the  gauge  showing  the  re- 
ceiver pressure  and  kept  it  usually  at  about  3  kilograms.  But 
for  my  misfortune  in  not  understanding  the  language  this  very 
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intelligent  man  would  have  made  clear  his  reasons  for  every- 
thing he  did.  I  can  only  say  that  having  the  facilities  at  bis 
command  he  adjusted  this  compound  to  its  work  and  was  in 
position  to  get  out  of  it  all  that  the  boiler  could  supply.  In 
order  to  show  the  effect  of  the  variable  exhaust  he  purposely 
let  the  boiler  pressure  fall  to  about  200  lbs.  and  then  turned 
up  the  cone  in  the  exhaust  nozzle  by  the  hand  wheel  in  the  cab. 
In  less  than  a  minute  the  safety  valves  were  blowing  at  213 
lbs.  while  the  engine  was  working  hard.  This,  however,  slowed 
the  engine  down  perceptibly  until  the  nozzle  was  opened  again 
to  its  running  position,  which  was  nearly  wide  open.  The  eu 
gineer  shrugged  his  shoulders,  pointed  to  the  coal  pile  and 
very  quickly  opened  the  nozzle.  Whether  all  of  the  engineers 
do  60  or  not  I  am  unable  to  say.  but  this  one  certainly  used 
the  nozzle,  the  throttle  and  the  reversing  wheel  most  effective- 
ly. I  am  told  that  the  Northern  Railway  has  in  its  employ 
a  "compound  trainer"  to  whose  efforts  among  the  engineers 
the  fine  character  of  firing  and  running  is  due. 

Mentioning  the  variable  exhaust  reminds  me  that  Mr,  Koech- 
lin  showed  me  the  detail  drawings  of  this  device.  The  main 
casting  of  the  exhaust  pipe  terminates  in  a  conical  opening  of 
200  sq.  millimeters  area.  Inside  this  is  a  hollow  truncated 
cone  which  may  be  raised  into  this  nozzle  or  lowered  away 
from  it  into  the  large  cavity  of  the  pipe  below.  When  low- 
ered it  does  not  interfere  with  the  opening  and  when  raised 
into  the  top  of  the  pipe  the  inside  opening  of  the  movable 
cone  becomes  the  exhaust  area,  which  is  99  sq.  millimeters. 
The  exhaust  was  soft  and  it  did  not  "cuf  the  fire  except  when 
the  nozzle  was  made  smaller  purposely. 

It  should  be  stated  that  there  is  no  anxiety  about  the  lubri- 
cation of  these  engines.  The  driving  boxes  are  oiled  from  the 
cab.  while  the  valves  and  cylinders  are  supplied  by  a  positive 
lubricating  pump  driven  oy  a  connection  to  the  valve  motion. 
This  pump  is  placed  on  the  running  board  on  the  left  (or  en- 
gineer's side),  where  it  does  its  work  very  effectively.  These 
pumps  are  being  generally  introduced  on  the  Continent  and  I 
saw  very  few  displacement  lubricators.  From  the  pump  small 
copper  pipes  lead  to  the  valves,  to  the  cylinders  and  in  some 
cases  to  the  piston  rods. 

These  engines  have  Serve  tubes  and  by  watching  the  vacuum 
gauge  I  could  not  see  the  slightest  change  in  the  vacuum  in  the 
smoke  box  when  the  fire  door  was  open.  The  tubes  were  ail 
tight,  which  must  be  attributed  to  the  long  brick  arch. 

We  would  consider  the  firing  rather  heavy.  It  varied  from 
3  to  7  scoops  of  coal  at  4  to  6  minute  intervals.  Most  of  the 
coal  was  put  rather  close  to  the  door  with  an  occasional  scoop- 
ful  into  the  front  corners.  Very  little  of  it  was  thrown  under 
the  arch.  At  intervals  of  about  20  minutes  the  fire  was  raked 
forward  with  a  double  hook.  When  working  steam  there  was 
no  smoke  worth  mentioning  and  in  returning  at  night  there 
were  but  very  few  sparks.  The  coal  was  coked  at  the  back 
end  of  the  firebox  and  was  worked  forward  by  the  hook,  aided 
by  the  sharp  slope  of  the  grates.  The  grates  were  of  the  fixed 
type  and  could  not  be  rocked.  At  the  front  end  a  clinker  drop 
afforded  an  opening  for  cleaning  the  fire. 

These  engines  are  supplied  with  briquettes  in  the  propor- 
tion of  14  per  cent,  to  86  per  cent,  of  coal.  They  measure  7^ 
by  11%  by  5%  ins.  and,  8  of  them  were  kept  on  the  deck  in 
front  of  the  firedoor.  Several  times  on  the  run  these  were 
fired  when  running  down  grade  to  get  the  benefit  of  the  best 
fuel  when  taking  an  up  grade  beyond.  It  was  evident  through- 
out the  run  that  the  engineer  and  firemen  were  personally 
interested  in  the  pile  of  coal  on  the  tender  and  they  used  it 
as  if  it  was  their  own.  This  was  a  new  experience  for  me. 
It  did  not  seem  to  be  done  for  the  benefit  of  the  newspaper 
man,  but  had  the  appearance  of  usual  practice. ,  I  also  noted 
that  the  fireman  watched  the  engineer  very  closely  and  usually 
waited  for  a  motion  of  his  hand  before  putting  in  a  fire  or 
using  the  hook. 

The  game  of  running  this  locomotive  was  skilfully  played. 
This  work  Impressed  the  writer  as  would  a  violin  in  the  hands 
of  an  artist.  This  engineer  had  more  strings  to  his  instru- 
ment than  those  handling  other  types  of  locomotives.    He  did 


not  appear  to  be  of  higher  grade  of  intelligence  than  the  loco- 
motive runners  of  other  countries,  but  he  had  a  good  machine, 
was  well  trained  and  was  truly  interested  in  his  work. 

Returning  from  Calais  to  Paris  this  engine  was  put  on  a 
special  train  chartered  to  haul  the  crews  of  a  couple  of  war 
vessels  bought  in  Italy  by  the  Japanese  government  and  des 
lined  for  use  in  the  war  with  Russia.  The  crews  appeared  to 
be  very  Irish.  They  were  certainly  very  drunk  and  proved  to 
be  a  heavy  load.  The  train  weighed  but  178  tons,  but  the  coal 
was  bad  and  signal  stops  were  frequent  and  vexatious.  1  was 
glad  to  have  the  opportunity  to  see  the  engine  get  out  of  its 
difficulties.  In  spite  of  G  stops  and  15  minutes  of  dead  tini--. 
the  run  of  185  miles  was  made  at  50  miles  per  hour  trom  start 
to  finish.  Once  on  the  run,  while  both  injectors  were  feeding, 
one  of  them  broke  and  before  it  was  started  going  again  the 
steam  ran  down  to  12  kilograms.  The  fireman  did  his  best,  but 
could  not  get  it  back.  The  engineer  took  the  scoop  and  in 
about  fifteen  minutes  had  the  full  boiler  pressure  of  16  kilo- 
grams again  by  his  firing  alone.  1  raised  my  hat  to  him  and 
pointed  to  the  gauge.  He  chuckled,  went  back  to  his  side  of 
the  cab  again  and  smiled  all  the  way  back  to  Paris. 

These  cabs  are  of  little  use.  The  wind  blows  through  them 
as  through  a  Dakota  barn  and  makes  them  supremely  un 
comfortable.  I  could  not  light  my  cigar  even  down  among  the 
oil  cans  until  the  engineer  came  to  my  aid  with  a  bit  of  waste 
which  he  had  touched  against  the  inside  of  the  firedoor.  Ugh! 
I  cannot  understand  why  these  people  do  not  put  respectable 
cabs  on  their  engines.  It  seems  that  the  enginemen  themselves 
object  to  American  cabs,  but  it  is  incomprehensible  that  they 
do  not  wish  to  be  l>etter  protected,  for  often  the  weather  is 
cold,  as  it  was  that  day. 

The  running  skill  of  this  engineer  tells  of  years  of  definite 
and  conscientious  effort  on  the  part  of  tne  whole  department 
of  which  Mr.  du  Bousquet  is  the  head.  It  tells  of  a  system 
of  operating  the  department  whicl\  has  heen  years  in  growing. 
It  offers  most  favorable  evidence  of  the  value  of  cash  premiums 
and  constitutes  practice  which  we  may  study  with  advantage. 
Above  all  other  things  it  shows  that  the  machinery  is  but  a 
part  of  the  whole  and  that  the  training,  the  encouragement  and 
the  interest  of  the  men  operating  it  is  an  all  important  part. 

G.  M.  B. 
(To  be  continued.) 


THE  RELATIVE  STEAM  ECONOMY  OF  BALDWIN  AND 
DEGLEHN  BALANCED  COMPOUND  LOCOMOTIVES. 


To  the  Editor: 

In  the  course  of  the  interesting  record  of  road  tests  of  the  Bur- 
lington &  Missouri  River  Railroad,  4—4—2  type,  Baldwin  bal- 
anced compound  locomotive  No.  2700,  which  appears  on  pape  460 
of  the  cnirrent  issue  of  the  American  Exgineeb,  the  average 
normal  water-rate  of  the  engine  is  given  as  22.86  lbs.  per  indicated 
li.p.  per  hour. 

This  i.s  certainly  a  most  admirable  performance,  which  reflects 
great  credit  upon  the  designers  and  builders  of  the  locomotive,  and 
also  upon  the  motive  power  officials  responsible  for  its  maintenance 
and  operation. 

For  the  purpose  of  comparing  this  water-rate  with  that  of  reo«it 
examples  of  the  Du  Bousquet-deGlehn  type  of  compound  locomo- 
tive on  the  Paris-Orleans  Railway,  the  following  remarks  made  by 
iVI.  Edouard  Sauvage,  chief  consulting  engineer  Western  Railway 
of  France,  at  the  April,  1904.  meeting  of  the  Institution  of  Mechan- 
ical Enginoers.  are  of  special  intorest : 

M.  Sauvage  said  that  "a  long  series  of  experiments,  made  on  the 
Paris-Orleans  line  with  trains  of  different  weights,  had  shown  a 
steam-consumption  per  h.p.  per  hour  never  differing  much  from  23 
Iks.  The  h.p.  'was  neither  the  indicated  h.p.  nor  the  power  calcu- 
lated from  the  draw-bar  pull ;  but  it  was  the  h.p.  exerted  by  the 
wheel  on  the  rail,  and  that  power  was  calculated  from  the  results 
of  numerous  experiments  Inade  with  the  use  of  the  dynamometer 
car.  The  Paris-Orleans  Railway  engineers  were  confident  that 
they  could  calculate  carefully  and  closely  the  effective  pull  exerted 
by  the  wheel  on  the  rail,  and  that  was  what  they  called  an 
effective  h.p.  They  found  that  with  trains  of  220  tons  (2.240  Ibs.^ 
the  average  steam  consumption  was  23  lbs.  With  trains  of  260 
tons  it  was  22.6  lbs.     With  heavy  trains  of  352  tons  it  was  23.7 
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lbs.  There  was.  therefore,  hardly  any  difference  in  the  water 
consumption  per  effective  h.p.  per  hour  in  all  these  different  cases. 
When  one  came  to  practical  work  it  would  be  seen  that  heavy 
train  working  was  more  economical  than  light  train  working.  It 
was  mast  definitely  so,  because  the  weight  of  the  engine  was  a 
smaller  proportion  of  the  weight  of  the  whole  train."  (Proceed- 
ings Inst.  Mech.  Enprs.,  1004,  page  451.) 

Since  the  stoam  consumption  of  the  Baldwin  locomotive  is  based 
upon  the  indicated  h.p.,  while  that  of  the  Paris-Orleans  engines  is 
stated  in  terms  of  the  effective  h.p.  at  the  periphery  of  the  driving 
wheels,  it  is  obviously  impossible  to  make  an  accurate  compari- 
son between  the  economy  of  the  two  designs  of  locomotives ;  but 
it  is  nevertheless  apparent  that  although  the  mean  water-rate  of 
the  American  engine  is  higher  than  that  of  its  formidable  French 
rivals,  the  smallness  of  the  disparity  demonstrates  that  the  former 
is  an  exceedingly  economical  locomotive. 

Edward  L.  Coster, 

25  Broad  street.  New  York.  Assoc.  Am.  Soc.  M.  E. 

December  6,  1904. 


Satisfactort  Suburban  Service. — In  a  paper  read  before  the 
Internatiomal  Railway  Congress,  Mr.  A.  W.  Sullivan  states 
that  the  cars  designed  by  him  for  the  Chicago  suburban  ser 
vice  of  the  Illinois  Cehtral  Railroad  have  sliown  the  possibility 
of  discharging  100  passengers  in  4  seconds  at  the  terminal 
station,  and  that  stops  at  intermediate  stations,  where  many 
passengers  enter  and  leave  the  cars,  are  reduced  from  6  to  8 
seconds.  These  cars  were  illustrated  in  this  journal  in  1903, 
and  have  met  the  expectations  of  the  designers  in  every  par- 
ticular. 


Long  Locomotive  Rux. — The  Great  Central  Railway  (Eng- 
land) ran  a  special  train,  October  28,  making  the  entire  run 
of  300  miles  between  Manchester  and  Plymouth,  with  one 
engine.  The  same  engine  immediately  made  the  return  Jour- 
ney.   This  had  never  been  attempted  before  in  Great  Britain. 


WESTIXGHOUSE  TYPE  K  CBANE   MOTOR  WITH  UPPER  FIELD  RAISED. 


EFFICIENCY  CUH\'E — WESTINGHOUSE  NO.   6   TYPE  K   CRANE  MOTOR. 


AR.MATIRE    AND    nKAKINt!    HOI  S1X(;S — WESTI.NOHOUSE   TYPE    K    CRANE     UE.iKlNt,8    AND   BEARINU   HOUSINGS WESTINGHOUSE   TYPE    K    CRANE 

MOTOR.  MOTOR. 


NEW  WESTINGHOUSE  CRANE  MOTOR. 


The  service  required  of  an  electric  crane  is  very  exact- 
ing, and  it  is  important  that  the  motor  be  selected  with  the 
greatest  care,  as  its  failure  may  seriously  incommode  the  plant 
in  which  it  is  used  and  cause  heavy  losses,  due  to  restricted 
output.  Westinghouse  type  K  motors  are  designed  for  the 
operation  of  cranes,  hoists  and  similar  apparatus,  and  for  in- 


termittent service,  in  which  heavy  starting  torques  and  wide 
speed  variation  are  required.  They  are  strong  and  compact, 
convenient  to  install,  adaptable  to  every  practical  form  of 
mounting,  and  are  reliable,  economical  and  powerful  in  opera- 
tion. 

The  frames  are  of  the  wholly  enclosed  form,  to  guard  against 
dirt  and  moisture,  but  are  so  designed  that  the  working  parts 
may  be  exposed  for  Inspection  or  adjustment  without  dis- 
mantling.   These  motors  have  four  inwardly  projecting  poles, 
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each  of  which  is  magnetized  by  a  separate  field  coil,  which 
arrangement  is  claimed  to  be  very  advuntageous.  They  are 
series  wound,  and  are  designed  for  operation  on  direct  current 
circuits  of  220  and  500  volts.  Since  the  current  passes  suc- 
cessively through  the  armature  and  field  winding,  the  torque 
of  such  a  motor  increases  nearly  as  the  square  of  the  cur- 
rent up  to  the  point  of  saturation  of  the  iron.  For  this  rea- 
son the  series  motor  is  particularly  well  suited  to  the  starting 
and  acceleration  of  heavy  loads.  Governed  by  change  of  volt- 
age at  the  motor  terminals,  the  speed  of  the  motor  is  carried 
through  a  wide  range. 

The  motor  frames  are  of  cast  steel,  except  in  the  three  small- 
est sizes,  and  are  extremely  compact.  The  frame  is  built  in 
two  parts,  divided  in  a  plane  passing  through  the  axis  of  the 
armature  and  at  an  angle  of  34  deg.  with  the  horizontal,  an 
arrangement  which  allows  the  upper  half  of  the  field  to  be 
removed  without  disturbing  the  gears  or  shaft,  and  makes  it 
easy  to  take  out  a  pole  piece  and  field  coils,  or  to  remove  the 
armature.  The  commutator  end  of  the  frame  is  connected  to 
the  poles  by  six  ribs,  any  two  of  which  may  carry  the  brush 
holders.  The  opening  around  the  commutator  is  entirely 
closed  by  a  3-32-in.  sheet  steel  band,  fastened  by  thumb  screws, 
an  arrangement  which  permits  access  to  the  commutator  and 
brush  holders  at  all  points.  The  four  pole  pieces  are  built  up 
of  soft  steel  punchings,  riveted  together  between  wrought  iron 
end  plates,  and  are  .secured  to  the  frame  by  bolts  which  pass 
well  into  the  punchings,  but  leave  the  pole  face  smooth  and 
unbroken.  The  coils  t)f  the  larger  motors  are  of  copper  strap, 
and  the  terminals  are  insulated  with  asbestos  ribbons.  They 
are  fitted  to  the  pole  pieces,  protected  at  the  ends  by  oiled 
duck,  and  held  in  place  by  the  spreading  tips  of  the  pole 
pieces.  Large  journal  bearings  are  provided,  which  consist 
of  shells  lined  with  bronze  or  babbitt,  and  mounted  in  housings 
which  may  be  removed  without  separating  the  motor  frame. 

The  armature  core  is  built  up  of  soft  steel  punchings  of  high 
permeability,  carefully  annealed  by  a  special  process.  The 
pinion  end  is  provided  with  a  bell-shaped  flange,  which  forms 
a  support  and  shield  for  the  armature  coils.  Ducts  between 
the  punchings  are  provided  through  which  air,-  drawn  in 
through  openings  in  the  spider,  is  forced  out  against  field 
coils  and  core,  maintaining  a  uniform  temperature  throughout 
all  parts  of  the  motor.  The  commutator  is  mounted  on  the 
armature  web,  allowing  the  shaft  to  be  removed  without  dis- 
turbing the  winding  or  connections. 

The  commutator  is  built  up  of  bars  of  hard  drawn  copper, 
insulated  by  prepared  mica,  and  mounted  on  the  armature 
spider.  The  brush  holders  are  of  the  sliding  type,  and  possess 
many  features  of  peculiar  merit.  Adjustment  can  be  made 
to  coi^jpensate  for  wear  of  the  commutator.  With  an  but  the 
two  smaller  sizes  a  shunt  is  connected  to  the  tip  of  the  spring, 
extended  back  over  the  spring  and  securely  fastened  to  the 
brush  holder,  thus  relieving  the  spring  of  the  duty  of  carry- 
ing current,  insuring  good  contact,  low  operating  temperature 
and  a  permanent  and  even  tension.  With  every  carbon  brush 
%  in.  or  more  in  thickness,  an  additional  sheet  is  provided 
connecting  the  carbon  itself  to  the  carbon  holder,  improving 
the  contact  between  carbon  and  holder,  and  preventing  that 
pitting  of  the  brush  which  is  so  annoying  and  troublesome, 
besides  offering  a  further  protection  to  the  temper  of  the 
spring. 


IMPROVED  MOTOR  DRIVE  FOR  PLANERS. 


Among  the  many  improvements  which  we  have  recorded  In 
planer  drives  during  the  past  few  years,  none  have  been  so 
radical  as  that  of  connecting  an  electric  motor  direct  to  the 
cross-shaft  of  the  planer,  and  reversing  the  motor  at  each  end 
of  the  stroke.  It  seems  almost  Incredible  that  the  armature 
of  a  high-speed  motor  can  be  stopped  and  reversed  without 
a  considerable  loss  of  time;  but,  as  a  matter  of  fact,  it  stops, 
reverses,  and  accelerates  so  quickly,  thit  the  planer  platen 
seems  to  travel  at  a  constant  speed  to  the  end  of  the  stroke, 
stop  quickly,  and  then  accelerate  so  fast  on  the  return  stroke 


that  it  is  at  full  speed  before  it  has  moved  more  than  3  or 
4  ins.  Not  only  this,  but  if  one  of  the  motor  commutator  bars 
is  marked,  it  will  be  seen  to  stop  at  exactly  the  same  place 
at  each  stroke.  The  device  does  not  require  a  special  type 
of  motor,  and  it  can  be  arranged  to  provide  a  number  of  differ- 
ent cutting  speeds,  with  a  constant  speed  for  the  return  stroke. 
The  advantages  of  such  a  drive  are  that  the  belts,  pulleys 
and  shifting  mechanism  can  be  done  away  with,  thus  greatly 
simplifying  the  drive;  the  speed  of  the  platen  on  the  cutting 
stroke,  which  is  ordinarily  limited,  because  of  the  belts  can 
be  increased,  and  the  advantages  of  the  high-speed  tool  steeis 
can  be  more  fully  realized,  The  Electric  Controller  &  Supply 
Company,  of  Cleveland,  have  had  this  drive  running  success- 
fully for  some  time  on  a  36-in.  and  a  96-in.  planer  at  the  works 
of  Wellman-Seaver-Morgan  Company  in  Cleveland,  and  also  on 


APPLICATION  OF  IMPBOVEU)   MOTOB  DRIXT  TO  PLANEX — ELECTlilC  OOX- 
TBOLLEB  &  SUPPLY  COMPANY. 

a  36-in.  Pond  planer,  which  was  exhibited  at  the  St.  Louis 
Exposition. 

The  photograph  shows  the  arrangement  of  the  electrical 
apparatus.  The  motion  of  the  motor  is  reversed  by  means  of 
a  magnetically  operated  controller,  carried  on  the  switch- 
board shown  just  beyond  the  motor.  The  operation  of  this 
controller  is  such  that  a  platen  will  reverse  and  accelerate 
just  as  rapidly  as  is  consistent  with  the. power  of  the  motor. 
The  maximum  current  which  can  flow  to  the  motor  is  abso- 
lutely limited,  so  that  there  is  no  sparking  or  undue  mechan- 
ical straining  at  the  instant  of  reversal.  On  future  installa- 
tions this  controller  will  be  moved  closer  to  the  planer  bed, 
where  it  will  be  out  of  the  way  of  pa'ssing  workmen.  In  addi- 
'tion  to  the  magnetic  switch  controller,  the  equipment  consists 
of  a  reversing  switch,  mounted  on  the  bed  of  the  planer,  and 
which  may  be  operated  either  by  the  adjustable  dogs  on  the 
platen  or  by  a  lever.  This  lever  Is  the  only  apparatus  neces- 
sary to  start  or  stop  the  planer,  and  can  be  thrown  either  on 
or  off  as  quickly  as  desired,  without  danger  of  injuring  either 
the  motor  or  machine.  The  field  rheostat,  or  operating  con- 
troller, on  the  side  of  the  housing  Is  used  for  varying  the 
speed  of  the  cutting  stroke  of  the  platen.  This  controller  is 
provided  with  a  notched  dial,  which  plainly  shows  the  cutting 
speed  for  each  step. 
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li>c«.  Tht'ie  was.  tluTofore,  hardly  any  differcnco  in  tlie  water 
•  oiismiiptioii  por  offwtive  Ii.i^  pi-r  hiMir  in  .ill  rii.'sp  rliiTiTont  onsos. 
Wlii-n  ono  fiuuc  to  prjiftii'iil  wyik  il  would  In-  .•<('cn  tli.il  ln':ivy 
trnin  workinyr  vvn.^?  more  f«^fmt>mjcI^^  titnn  IJKlit  trnin  working.  It 
w.is  tniisr  drMlhitriy  so.  bi^'.iiisi*  tl»'  \v«M*ilit  of  the  »'n?in«>  n.ns  a 
small.-r  proiionion  of  \\U'  wvi^jht  of  tlu-  \vhol<'  tr.iiu."  (I'rococd- 
in}i4  last.  Mftii.  .B»?:ps.;  UHM    page -^51.  > 

Sin<e  ibf  r<Jr:in»  Jiiaisiinii'tion  of  eli.«  T*»:«Muin  li-<  (iruolivf  is  b.isod 
iilH>n  llif  indic'.it"  il  !ii..  w'li;.'  tJuit  of  thu  raris-Url«-:ins  ongines  is 
strttpd  hi  ^^GrTti><-  h.p;  nf  the.  periiihi'vy  of  the  drivini; 

whfolf.  it  is  ol»viuijs!y  iiiijius-^iFilr  ti>  jniikf  nn  arctirate  (•orui)ari- 
^on  Ititwfon  the  e<y>ni;itity  of  tlif  two  desiffns  of  lo<-oniotives ;  but 
ii  i.v  II.  \<'n.lie|p*is  ajTM^trt-ntthrft  alxhoiip:h  The  mean  water-rate  of 
tlio  AiiKTicjih  f>n;jcine  i«  hicher  thart  ttiat  of  its  formidable  French 
ri\-als.  the  .<!q;i linos  of  the  <Jisi'arity  detiioustrati's  t!i;ir  the  former 
is  an  exfV'f/lini:'y  •"f-nh«*itni»'al  Jotomofive.  .^ 

EbiRrAk&  L.  Co.'iiTEis, 

2r»  i.ii.i.p'i  >i  Mil,  .>.  .\    J  ork.  Assoc.  Am.  Soc.  M.  E. 

-    ■:  j>o«-.m!K'r  «>.  TW^.  ■    ■■ 


SATi.sFAOTt>uY  SuBiRBAX  Sebvick.— In  u  paper  read  before  th- 
in ternatioBal  Railway  Congress.  Mr.  A.  W.  Sullivan  states 
that  the  cars  designed  by  him  for  the  Chicago  suburban  ser 
vice  of  the  Illinois  Central  Railroad  have  shown  the  possibilit> 
of  discharging  100  passengers  in  4  seconds  at  the  termina 
station,  and  that  stops  at  intermediate  stations,  where  manj 
passengers  enter  and  leave  the  cars,  are  reduced  from  G  to  S 
seconds.  These  cars  were  illustrated  in  this  journal  in  1902. 
and  have  met  the  expectations  of  the  designers  in  every  par 
ticular. 


Lo.\(;  lx)COMOTiVE  Rvs. — The  Great  Central  Railway  (Eng 
land)  ran  a  special  train,  October  28,  making  the  entire  run 
of  300  miles  between  Manchester  and  Plymouth,  with  oni^ 
engine.  The  same  engine  immediately  made  the  return  jour- 
my.     This  had  never  been  attempted  before  in  Great  Britain 
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NEW   WESTINGHOUSE  CRANE   MOTOR. 


The  si«-r>iitj  1  qmieii  <>i  uii  •iiiiic  crane  is  very  exact- 
ing, and  it  is  important  that  the  motor  be  selected  with  the 
greatest  cai"^;  as  Its  failure  may  seriously  incommode  the  plant 
)n-wWoh  it  is  iLsed  aii<J  cattse  heavy  l(i>sse«i  due  to  restricted 
out|Uit.  Weslinuhouie  type  K  motor.?  are  designed  for  the 
operation  of  i:rai>e^,  .%oists  and  similar  apparatus,  and  for  in- 


termittent service,  in  which  heavy  starting  torquts  and  wi<lc 
speed  variation  are  reipiired.  Thej'  ai'e  strong  and  compact, 
convenient  to  install,  adaidable  to  every  practical  form  of 
mounting,  and  are  reliable,  economiral  and  powerful  in  opera 
tion. 

The  frames  are  of  the  wholly  enclosed  form,  to  guard  against 
dirt  and  moisture,  but  are  so  designed  tliat  the  working  parts 
may  be  e.xposed  for  Inspection  or  adjustment  without  dis- 
mantling.    These  motors  have  four  inwardly  projecting  poles. 
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uacli  of  which  is  maguetized  by  a  separate  field  coil,  which 
ai  raugement  is  claimed  to  be  very  advantageous.  They  are 
series  wound,  and  are  designed  for  operation  on  direct  current 
iHvuits  of  L'20  and  ouu  volts.  Since  the  current  yai^^es  sue- 
T'ssively  through  the  arniaiurc  and  held  winding,  the  torque 

■  t   such  a  motor  increases  nearly  as  the  square  of  the  Cilt- . 

■  till  up  to  the  iwint  of  saturation  of  the  iron.  For  this  feii' 
-on  the  series  motor  is  particularly  well  suited  to  the  starting 
,111(1  acceleration  of  heavy  loads.  Governed  by  change  of  volt- 
aire  at  the  motor  terminals,  the  speed  of  the  motor  is  carried 
•li rough  a  wide  range.       -'^-^1^ ''s' ■;'';:  ^'^;-''^ 

The  motor  frames  are  of  cast  steel,  except  in  the  three  small-; 
.  .-I  sizes,  and  are  extremely  compact.  The  frame  is  built  in 
•wo  parts,  divided  in  a  plane  passing  through  the  axis  of  the 
armature  and  at  an  angle  of  34  deg.  with  the  horizontal,  an' 
.iriangcnxent  which  allows  the  upper  half  of  the  field  to  be 
It-moved  without  disturbing  the  gears  or  shaft,  and  makes  it 
•  asy  to  take  out  a  pole  piece  and  field  coils,  or  to  remove  the 
iirmaiure.  The  commutator  end  of  the  frame  Is  connec-Jfed  to 
ihe  poles  by  six  ribs,  any  tw^o  of  w'hichnmy  early  tUebrttsh 
iiolders.  The  opening  ai'ound  the  commutator  is  entirely 
I  io.=!ed  by  a  J-32-in.  slieet  steel  band,  fastened  by  thumb  screws, 
an  arrangement  which  permits  access  to  the  commutator  and 
hrush  holders  at  all  points.  The  four  pole  pieces  are  built  ttE> 
i>f  soft  steel  punchings,  riveted  together  b"tween  wrought  iron 

•nd  plates,  and  are, secured  to  the  frame  by  bolts  which  pass 
•At'll  into  the  punchings,  but  leave  tin-  pole  face  .smooth  and 
;inbroken.  The  coils  t)f  the  larger  motors  are  of  copper\strai), 
;tnd  the  ierminals  are  insulated  with  asbestos  ribbons.  They 
are  fitted  to   the  jk)1o   pieces,  protected   at  the  eiids   by  oiled 

luiU,  and  held  in  place  by  the  spreading  tips  of  the  pole 
tdec(:§.,  Largo  journal  bearings  are  proviibnl,  whi(  fi  consist 
of  shells  lined  with  bronze  or  babbitt,  and  mounted  in  housings 
\\ hich^iUay  be  removed  without  separai ing  the  motor  frame. 

fhe  armature  core  is  built  up  of  soft  steel  i)unchings  of  high 
,'•  rlueability,  carefully  annealed  by  a  spe<iaT  i)rocess,  Thei 
i'iujpn  end  is  provided  with  a  bell-shaiied  flange,  which  f<n'ms 

1  ipport  and  shield  for,  the  armature  •itoils.WMctsJifitween 
•*!•     imnrhing.s    are    provided    through    which    air..  dravVn    ill 

'ii'Mi^h  openinjis   in  the   spider,   is   forced   out   against    fipld 

•'   -  and  core,  maintaining  a  uniform  temperatnre  throughotit 

;i)l;  parts  of  the  motor.      The  commutator  is  mounted  on  the 

ainiatiiie  web.  allowing  the  shaft  to  IjefemoVed  without  dis- 

■.UFbing  the  windiui;  or  connections. 

the  commutator  is  built  up  of  bars  of  hard  drawn  copiter. 

ii^ttlat«d-  by  prepared  mica,  and  mounted  on  the  armatn i  • 
-pirlfti*.  The  brush  holders  are  of  the  sliding  type,  and  possess 
many  features  of  peculiar  merit.  Adjustment  can  be  made 
'o  .onipensate  for  wear  of  the  commutator.  With  an  but  the 
two  smaller  .^izes  a  shunt  is  connected  to  the  tip  of  the  spring, 
extended  back  over  the  spring  and  securely  fastened  to  the ' 
brush  holder,  tints  relieving  the  spring  of  the  duty  of  carry- 
ing current,  insuring  good  contact,  low  operating  temperature 
md  a  permanent  and  even  tension.     With  every  carbon  brush 

-     'I    or  more  in  thickness,  an  additional  sheet,  is  provided 

'iinecting  the  carbon  itself  to  the  carbon  holder,  improving  [ 

iie.  contact  between  carbon  and  holder,  and  preventing  that 
!'itting  of  the  brush   which   is  so  annoying  iiudtrouldesome, 

'>fildps  offering  a  further  protectioii.  to;  the  temper  of  the 
-pring.  \\i;V;'-v 


IMPROVED  MOTOR  DRIVE  FOR  PLANERS. 


Among  the  many  improvements  which  we  have  recorded  in 
ianer  drives  during  the  past  few  years,  none  have  been  so 
idical  as  that  of  connecting  an  electric  motor  direct  to  the 
;oss-shaft  of  the  planer,  and  reversing  the  motor  at  each  end 
^^  the  stroke.  It  seems  almost  incredible  that  the  armature 
^f.a.  high-speed  motor  can  be  stopped  and  reversed  without 

ronslderable  loss  of  time;  but,  as  a  matter  of  fact,  it  stops. 

•verses,  and  accelerates  so  quickly,   that   the  planer  platen 

-eras  to  travel  at  a  constant  speed  to  the  end  of  the  stroke, 

'P  quickly,  and  then  accelerate  so  fast  on  the  return  stroke 


that  it  is  at  full  speed  before  it  has  moved  more  than  3  or 
i  ins.     Not  only  this,  but  if  one  M  ihe  motor  oommutaior  bars 
is  marlted,  it  will  be.  seen  la  stop  at  exactly  the  same  place 
at  each  stroke.    The  device  does  not  require  a  sin-cial   type 
of  motor,  aud  it  can  be  ■arJan&ed  tt)  provide  a  nttmber  of  differ 
ent  cutting  speeds,  \vith  a  constant  speed  for  iUc  return  stroke 
;;  iTbe  advantages  of  such  a  di  ive  ar6  that  U'-e  befits,  pulleys 
a""nd  shifting  mefhaniwm  can  be  doJie  away  with,  thus  greatly 
simplifying  theVdi:ive;  the.  speed  of  the  platen  ou  ihe  cutting 
stroke,  which  is  ordinarily  litiutod,  beraiise  of  the  helte    can 
tje  increased,  anfl  the  advantages  of.  the  high-speed  tool  steeis 
can  be  more  ifuily  real4zc:d.    The  Electric  Ck)ntror.er  &  Supply 
Company,  of  Gleyjelati'V.  have  had  this  drive  runtiing  success 
fully  fcir  sonie  time  mi  a  3«i-in..  ahd  a  y*v-»^  the  works 

of'AVeIllHari:-^fliv«f:iAI»i^an  CotnTJany  in  Cleveland,  and  also  on 


a  36-in.  Pond  piatter;f^wtii^k  wais  e^^ 

Exposition.  •:••-...', \'-''  "\'  ".>;\^'-'-;  .''  ■■ ':!  :":";"  '•'-•>^.- .^^^^'i  ■.;■ 

The  photograph  sliows  the  arrangement  of  the  ielec'trical 
apparatus.  The  motion  of  the  motoi'ts  reversed  by  means  of 
a  magnetically  operated  contTOll^r,  catrieil  on  the  switch- 
board shown  just  beyon(l  the  niotbr.  Tlie  oijeration  of  this 
controller  is  such  that  a  platen  wilL  iHfveise  and  accelerate 
just  as  lapidly  as  is  consistent  with  tlMJ^  power  Of  the  motor. 
The  maximum  current  wliich  can  flow  to  the  liiotor  is  abso- 
lutely limited,  so  that  there  is  no  sparliing  or  undue  mechan- 
ical straining  at  the  instant  of  reveinsal/  On. future  installa- 
tions this  controtler  'w^^iH  be  moved  closer  to  the  planer  bed , 
wh ere  It  will  be  out  of  the  way  of  paisamig  worlimen.  In  addi- 
tion to  the  magnet-c  sAvitch  controller,  the  equipment  consists 
of  a  reversing  switch,  mount«d  on  thebed  of  the  planer,  and 
which  may  be-  operated  eilher  by  the  adjustable  dogs  on  the 
platen  or  by  a  lever.  This  levep  is  the  only  apparatus  neces- 
sary to  start  or  stop  the  p'aner,  and  can  be  thrown  either  on 
or  off  as  quickly  as  desired,  without  danger  of  Injuring  either 
the  motor  or  machine.  The  firld  rheostat,  or  operating  con- 
troller, on  the  side  of  the  hotising  is  used  for  varying  the 
speed  of  the  cutting  stroke  of  the  platen. ..This  controller  Is 
provided  with  a  notched  ilial,  v^rhiohplaiily  shows  the  cntting 
speed  for  each.  step.  ■  "^  A    ' 
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POVER  FORaNG  PRESS. 


VERTICAL  MILLING  MACHINE. 


The  sioiplo  and  ronvenieni  powpr  fnrring  press  illustrated 
in  the  photograph  is  designed  to  do  rapidly  all  kinds  of  work 
requiring  pressure,  much  of  which  has  heretofore  been  done 
by  sledges  or  slow-moving  hand  presses. 

The  uses  of  such  a  press  are  practically  universal  and  in- 
clude such  work  as  forcing  arbors,  bushings  and  pins  in  or  out 
of  holes,  straightening  shafting,  forming,  broaching,  all 
kinds  of  testing  work,  and  will  be  found  especially  con- 
venient in  railroad  shops  for  forcing  in  or  out  rod  and  driv- 
ing box  brasses.  Pressure  is  applied  by  the  large  hand  wheel, 
which  quickly  raises  or  lowers  the  ram  until  it  meets  witlj  re- 
sistance, when  power  is  automatically  applied,  the  pressure 
being  proportionate  to  the  turning  force  applied  by  the  oper- 
ator.    As  soon  as  this  force  is  released  the  action  of  the  press 
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stops,  so  that  in  case  anything  goes  wrong  pressure  ceases  in- 
staptly  by  simply  letting  go  of  the  wheel.  The  belt  does  the 
work  quickly  without  any  effort  on  the  part  of  the  operator 
other  than  to  turn  the  wheel  sufficiently  hard  to  keep  a  fric- 
tion applied,  which  results  in  tons  pressure  on  the  ram  for 
pounds  pulled  on  the  wheel. 

The  gauge  shows  the  number  of  tons  pressure  on  the  ram, 
so  that  the  press  is  in  complete  and  intelligent  control  of 
the  operator,  and  all  by  means  of  the  hand  wheel.  No  shift- 
ing of  belts  or  clutches  is  required;  there  are  no  pumps, 
packing  or  valves  to  keep  in  order  and  there  is  nothing  to 
freeze. 

These  presses  are  made  by  the  Lucas  Machine  Tool  Com- 
pany of  Cleveland  In  two  standard  sizes  of  15  and  30  tons  ca- 
pacity. Presses  adapted  for  higher  pressures  and  in  horizontal 
or  special  forms  may  be  made  to  order. 


The  photograph  illustrates  a  large  vertical  milling  machin 
recently  installed  in  the  Havelock  shops  of  the  Burlington  > 
Missouri  River  Railroad.  Although  it  has  been  in  use  bu 
a  short  time,  it  has  greatly  reduced  the  cost  of  a  number  o 
operations  which  were  formerly  done  on  slotting  machines 
These  include  the  machining  of  dome  saddles,  side  rod  ends 
mud  rings,  cab  brackets,  equalizers,  front  frames  and  brace* 
cross  braces,  cinder  hopper  bases,  reverse  lever  quadrants 
links  and  cast-iron  pedestal  jaws  for  engine  and  tender  trucks- 

The  machine  is  very  heavy  and  powerful,  and  was  designe* 
for  the  use  of  high-speed  tool  steels.  The  spindle,  which  is 
5  ins.  in  diameter,  is  driven  by  the  three-step  cone  and  th» 
bevel  gears;  the  cone  is  back  geared,  thus  furnishing  si> 
changes  of  speed.  The  circular  table  is  48  ins.  in  diametc 
over  the  tee  slots  and  54  ins.  over  ail,  and  has  a  cross  adjust 
ment  of  36  ins.  The  table  has  five  changes  of  automatic  feet 
in  either  a  rotary,  cross  or  longitudinal  direction,  each  mo 
tion   being    controlled   by   clutches   conveniently   placed;    th« 


VKUTICAI.    MILI.I.XC    MACHINE NEWTON    MACHINE    TOOL    WORKS. 

reverse  motion  is  imparted  by  the  tumble  gears  shown  in  the 
illustration.  The  distance  from  the  top  of  the  table  to  the 
under  side  of  the  throat  is  20  ins.,  and  from  the  center  of  the 
spindle  to  the  frame  is  28  ins.  The  auxiliary  self-contained 
•  rane  is.  used  for  supporting  the  end  of  long  overhanging 
work.  The  machine  was  made  by  the  Newton  Machine  Tool 
Works  of  Philadelphia,  and  they  are  now  arranging  to  fit  the 
spindles  of  this  typo  of  machine  with  vertical  automatic  feed 


Five  and   One-Half   Months   Continuous   Run. — The   600- 
h.p.  Westinghouse  steam  turbine  generating  unit  which  sup 
plied  current  for  light  and  power  throughout  the  Westinghouse 
exhibits  at  the  St.  Louis  Exposition,  was  shut  down  on  De- 
cember 2  after  a  continuous  run  of  Ave  and  one-half  months, 
or  3,962  hours.     The  remarkable  feature  of  the  run  was  the 
maintenance  under  load  of  a  speed  of  3,600  revolutions  a  min 
ute  for  such  a  long  period.    From  8.30  o'clock  in  the  morn 
ing  to  10.30  o'clock  in  the  evening,  the  load  carried  through 
out  the  exposition  varied  from  25  per  cent,  underload  to  2- 
per  cent,  overload.     The  total  number  of  revolutions  almost 
touched  the  billion  mark — 855,792,000.     It  was  found  to  be  in 
perfect  condition,  with   no  signs  of  wear,  the  bearings  stil 
retaining  the  tool  marks  as  they  had  come  from  the  shop. 
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IMPROVED  VALVES. 


RIEHLE   U.  S.   STANDARD   AUTOMATIC    CEMENT 

TESTER. 


After  50  years  of  practical  experience  in  the  manufacture  of 
steam  appliances,  the  Crane  Company,  of  Chicago,  has  de- 
veloped a  number  of  improvement  of  importance  to  those  hav- 
ing to  do  with  locomotives  and  the  application  of  steam  for 
power  and  heating.  This  company  has  brought  out  improved 
globe  and  angle  valves  with  renewable  seats  and  discs.  They 
are  suitable  for  working  pressure  up  to  250  lbs.  per  sq.  In., 
and  are  tested  to  pressures  as  high  as  700  lbs.  The  renewable 
parts  are  made  of  hard  composition,  specially  developed  by 
these  manufacturers  for  severe  service.  Fig.  1  shows  the  con- 
struction of  a  straight  valve.  By  unscrewing  the  nut  on  the 
bottom  of  the  valve  all  parts  are  accessible  and  removable 
from  the  top,  making  it  convenient  to  substitute  a  new  seat 


riG.  1. 


Fio.  2. 


FIG.  3. 


FIG.  4. 


or  disk  and  to  replace  any  worn  part.  Being  attached  to  the 
stem  hy  a  slot,  the  disc  is  easily  removed  and  replaced.  The 
disc  and  seat  may  be  removed  and  ground  together  if  neces- 
sary. When  putting  the  valve  together  the  seat  is  replaced 
and  the  nut  on  the  bottom  of  the  valve  tightened  up  to  hold 
the  seat  In  place.  The  bonnet  is  then  screwed  on  and  the  valve 
closed.  These  valves  may  be  packed  without  steam  escaping; 
to  do  this  the  valve  Is  opened  wide. 

The  Crane  straightway  valves  with  renewable  seat  and 
wedges  are  made  with  copper  seats  and  hard  metal  wedges. 
They  are  suitable  for  working  pressure  of  250  lbs.,  and  are 
tested  to  800  lbs.  Fig.  2  illustrates  an  easy  method  of  in- 
serting these  renewable  parts  In  these  valves.  Soft  metal 
rings  or  seats  are  furnished,  for  air  or  water  in  these  valves. 

Figs.  3  and  4  illustrate  self-packing  radiator  valves,  em- 
ploying Jenkins  discs  and  non-rising  stems.  Leaky  stuffing 
boxes  are  avoided  by  the  use  of  rubber  pieces  between  the 
metallic  parts,  which  ordinarily  grind  together  and  become 
leaky.  This  vulcanized  rubber  prevents  leakage  and  may  be 
renewed  when  It  becomes  worn.  The  bonnet  threads  of  these 
self-packing  valves  are  the  same  as  those  of  the  Jenkins  disc 
valve  made  by  the  Crane  Company,  and  the  self-packing  de- 
vice Is  also  applicable  to  the  Crajie  brass  wedge  gate  valves 
with  non-rising  stems. 


This  illustration  shows  the  Riehle  U.  S.  Standard  1,000  lbs. 
(500  kilos)  automatic  cement  tester.  It  is  constructed  entirely 
of  metal,  and  is  of  superior  design  and  finish. 

The  beam  is  brought  to  a  balance  by  pouring  shot  Into  the 
cone  shaped  bucket  on  the  left,  thus  counterbalancing  the 
weight  on  the  right  hand  side.  The  test  briquette  is  then 
placed  in  the  grips  and  by  means  of  the  handwheel  under  the 
lower  grip  the  slack  is  taken  up.  A  piston  valve  in  the  bucket 
is  then  lifted  and  the  shot  flows  out  of  the  bucket,  causing 
the  weight  to  overbalance  the  bucket  and  load  thus  to  be  ap- 
plied to  the  specimen.  When  a  sufficient  weight  of  shot  haa 
flowed  out  of  the  bucket,  the  unbalanced  force  of  the  weight 
is  sufficient  to  break  the  briquette,  and  then  the  lightened 
bucket  is  jerked  by  the  weight  and  the  piston  valve  in  It 
closed,  causing  the  flow  of  shot  to  cease.  The  weight  of  shot 
which  has  flowed  out  is  a  measure  of  the  force  required  to 
break  the  briquette,  and  this  shot  Is  caught  In  a  scoop  on  a 
scale  which  is  graduated  to  read  directly  the  stress  on  the 
briquette.  If  at  any  time  the  briquette  should  be  so  yield- 
ing as  to  allow  the  beam  to  strike  the  lower  buffer  before  the 


NEW  RIEHT.K  CEMEJiT  TESTER. 

briquette  is  broken,  the  valve  automatically  closes  and  the 
flow  of  shot  cea?es.  Then,  if  desired,  the  beam  can  be  raised 
by  means  of  the  worm  and  wheel  and  the  test  continued. 
The  piston  valve  (patent  Nov.  8,  1904)  for  controlling  the  flow 
of  shot  is  believed  to  be  the  simplest  and  most  effective  auto- 
matic valve  made.  If  it  is  desired  to  make  a  {est  of  extreme 
accuracy  the  beam  may  be  kept  horizontal  during  the  test  by 
meaas  of  the  crank  and  worm  wheel. 

This .  description  and  operation  applies  to  both  sizes  of 
cement  testers.  The  weight  of  shot  in  the  1,000-lb.  machine 
is  as  1  to  100  lbs. ;  this  means  that  10  lbs.  of  shot  on  an  ordi- 
nary scale  would  indicate  a  strain  of  1,000  lbs.  In  the  2.000-lb. 
machine  the  proportion  is  1  lb.  to  80  lbs.,  viz.,  25  lbs.  of  shot 
will  Indicate  2,000  lbs.  strain. 

These  machines  have  been  placed  on  the  market  after  prov- 
ing themselves  in  exhaustive  tests,  which  is  characteristic  of 
the  methods  of  this  firm.  The  name  by  which  they  are  known 
is  "Bestone,"  and  the  i,000-lb.  size  is  adapted  to  most  general 
use  among  engineers. 


Mr.  C.  S.  Larrison  has  been  appointed  master  mechanic  of 
the  Dakota  division  of  the  Northern  Pacific  Railway,  with 
headquarters  at  Jamestown,  N.  D.,  to  succeed  Mr.  J.  E.  O'Brien, 
promoted.  Mr.  Larrison  was  formerly  general  airbrake  In- 
spector of  this  road. 


Mr.  T.  A.  Lawes,  who  recently  resigned  as  superintendent 
of  motive  power  of  the  Chicago  &  Eastern  Illinois,  has  been 
appointed  mechanical  engineer  of  the  New  York.  Chicago  ft 
St.  Louis  Railroad,  with  headquarters  at  Cleveland,  0.,  to  suc- 
ceed Mr.  J.  T.  CarrolL 
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OLDSMOBILE    INSPECTION   CAR. 


This  illustration  shows  a  new  type  of  inspection  car,  known 
as  Model  No.  2,  tonneau  car.  It  is,  in  general,  similar  to  the 
Oldsmobile  railroad  inspection  car  No.  1,  except  that  it  has  a 
tonneau  added,  giving  a  capacity  of  eight  passengers.  The 
tonneau  may  be  removed  and  replaced  by  a  platform,  to  carry 
men  and  tools  for  ordinary  repair  worli.    This  car  is  driven 


oiled  by  the  drip  which  It  catches  from  the  other  end.  No 
difficulty  has  been  experienced  In  catching  the  oil  thrown  off 
of  the  eccentric  strap  and  the  splash  from  the  crosshead  has 
been  equally  easy  to  take  care  of,  the  outside  of  the  engine 
being  entirely  free  from  oil.  The  large  base  affords  a  good 
opportunity  to  cool  and  settle  the  oil;  a  portion  of  it  as  it 
drops  back  into  the  bottom  of  the  frame  drops  into  an  oil  filter. 
This  engine  was  subject  to  severe  test  and  experiment  for  two 


OLDSMOIitlJ-:  INSl'hXITION   CAR. 

1).\  a  T-li.p.  gasoline  engine,  giving  a  speed  of  35  miles  par 
hour,  wliich  is  variable  and  under  control,  the  engine  and 
gearing  being  the  same  as  that  used  in  the  Oldsmobile  run- 
about. The  car  is  hxiUt  for  standard  gauge.  It  has  a  C2-in. 
wheelbase,  oak  sills,  liO-in.  pressed  steel  wheels,  cold  rolled 
axles  and  powerful  brakes.  lis  capacity  for  water  and  gaso- 
line is  sufficient  for  100  miles.  These  cars  are  reported  to 
have  run  3,000  miles  over  a  road  having  3  per  cent,  grades. 
It  is  sold  by  the  Railway  Appliances  Company,  Old  Colony 
Building,  Chicago. 


AN  IMPROVED  SMALL  VERTICAL  ENGINE. 


A  new  design  of  small  upright  engine,  in  which  special  at- 
tention has  been  given  to  the  oiling  system,  lias  been  placed 
on  the  market  by  the  American  Blower  Company,  of  Detroit, 
Mich.  It  has  been  developed  specially  for  continuous  service, 
such  as  driving  dynamos,  pumps  and  blowers. 

The  working  parts  are  entirely  enclosed,  as  indicated  in 
the  phantom  engraving.  Oil  is  delivered  to  the  bearings  in 
streams.  From  an  oil  pump.  A,  the  plunger,  L,  which  is 
driven  by  an  eccentric,  K,  on  the  shaft,  forces  the  oil  up 
through  the  tube,  B,  into  the  strainer.  C,  from  which  it  drops 
into  an  oil  box  and  passes  through  four  tubes  to  tho  guides 
and  bearings.  Two  of  the,se  tubes.  F  and  O.  take  oil  to  the 
guides.  Tube  E  supplies  the  crosshead  pin,  the  oil  dropping 
into  the  cup  H.  The  oil  dropping  from  the  crosshead  is 
caught  in  two  pans  attached  to  the  inside  of  the  covers.  From 
these  it  runs  down  the  inside  of  the  cover,  dropping  into  a 
cup  in  the  top  of  the  main  bearing  cap.  Instead  of  using  oil 
grooves  at  the  top  and  bottom  of  the  main  bearing,  as  cus- 
tomary, in  this  system  the  bearing  is  cut  away  at  the  joint  so 
that  the  oil  is  carried  to  the  bottom  of  the  bearing  when  the 
connecting  rod  thrust  is  upward,  but  when  the  load  is  re- 
versed there  are  no  grooves  to  carry  away  this  oil.  Tube  D 
oils  the  crank  pin  and  discharges  into  a  crank  oil  ring  inside 
of  the  eccentric,  K,  which  in  turn  discharges  into  the  crank 
pin  oil  tube  and  takes  the  oil  across  the  crank  pin  bearing. 
By  this  Independent  supply  the  crank  pin  oil  ring  catches  the 
drip  from  one  end  of  the  main  bearing,  the  eccentric  being 


I.MPI?OVED  SMALL  VERTICAL  ENGINE. 

years  before  being  placed  upon  the  market.  It  is  stated  that 
one  of  the  engines  was  adjusted  and  filled  with  oil  on  March 
10;  up  to  July  15  no  adjustment  of  any  kind  had  "been  made, 
and  no  oil  added  except  to  fill  the  sight  feed  cylinder  lubri- 
( ator.  The  engine  runs  from  14  to  Ifi  hours  a  day,  driving  a 
blower,  and  for  four  months  ran  almost  as  noiselessly  as  at 
first. 


HANCOCK  VALVES.. 


These  valves  are  made  of  special  composition  to  secure 
strength  and  good  wearing  qualities.  They  are  made  in  one 
standard  only  for  all  pressures.  The  manufacturers  guar- 
antee that  every  globe,  angle,  60-deg.  and  cross  valve  has 
been  tested  with  1,000  lbs.  pressure  and  found  tight  before 
leaving  the  works.  They  are  guaranteed  for  500  lbs.  steam 
pressure.  The  bodies  are  made  of  hard  and  tough  mixture 
to  secure  durable  valve  seats.  The  discs  are  of  a  special 
mixture  which  does  not  include  zinc.  Tobin  bronze  is  used  for 
the  spindles.  These  valves  are  similar  in  design  to  the  Han- 
cock main  steam  valves  used  for  a  number  of  years  on  locomo- 
tives. The  sectional  sketch  shows  the  areas  of  the  most  con- 
tracted parts  of  a  1-in.  globe  valve.  The  metal  is  distributed 
to  give  uniform  strength,  and  the  areas  have  not  been  re- 
duced or  contracted  for  the  purpose  of  reducing  weight.  One 
of  the  sectional  engravings  shows  two  collars  on  the  stem 
guiding  the  valve  for  the  purpose  of  seating  it  squarely,  to 
prevent  the  disc  from  cocking.  The  valve  seat  is  flat,  and  is 
provided  with  a  projection,  which  acts  as  a  guide  In  the 
grinding  and  prevents  the  cutting  of  the  seat  by  the  wire- 
drawing of  the  steam  when  the  valve  is  opened  slightly. 
When  the  valve  is  slightly  raised,  as  shown  in  the  section, 
the  escaping  steam  cleans  the  seat  of  dirt.  .  The  makers 
state  that  very  little  regrinding  is  required  to  restore  tight- 
ness after  the  valve  begins  to  leak.  These  valves  have  long 
threads  in  the  bonnets,  and  by  means  of  a  narrow  seat  on  the 
shoulder  it  is  possible  to  keep  the  bonnet  tight,  and  yet  it  is 
easy  to  unscrew  it.  This  is  considered  a  iwsitlve  improve- 
ment over  bonnets  having  wide  shoulders  bearing  upon  wide 
surfaces  upon  the  top  of  the  valve  body.  To  regrind  a  valve 
to  its  seat,  the  bonnet  Is  removed,  the  disc  nut  unscrewed  from 
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the  dlBc,  and  a  piece  of  wood  may  be  inserted  In  the  disc,  per- 
mitting it  to  be  ground  perfectly  by  aid  of  the  projection  on 


the  disc  which  guides  it,  thus  avoiding  the  necessity  for  spe- 
cial regrinding  tools.  These  valvee  have  tee  handles,  the  hole 
in  the  handle  is  tapered,  with  one  side  flat,  and  the  handle  Is 
held  to  the  spindle  by  means  of  a  nut.  The  flattened  side 
holds  the  handle  rigidly  In  place,  while  the  taper  permits  It 
to  be  drawn  tightly  to  the  spindle  to  avoid  the  annoyance  of 
loose  handles. 

These  valves  are  made  by  the  Hancock  Inspirator  Company, 
85  Liberty  street.  New  York. 


PERS0NAL5. 


Mr,  Thomas  Jackson  has  been  appointed  shop  superintendent 
of  the  Northern  Pacific  Railway  at  Livingston,  Mont. 


Mr.  M.  J.  McGraw,  master  mechanic  of  the  Illinois  Central, 
has  been  transferred  from  East  St.  Louis  to  Clinton,  111, 


Mr.  E.  C.  Walker  has  been  appointed  foreman  of  the  car  de- 
l»artment  of  the  Houston  &  Texas  Central  at  Spencer,  Texas. 


Mr.  H.  J.  Uhlenbrock  has  been  appointed  assistant  master 
mechanic  of  the  Wabash  Railroad,  with  headquarters  at  De- 
catur, in. 


St.  l»uiii  &  Sau   Fraucisco  at  Neodosh*,  Kansas,  succeedUis 
Mr.  G.  SL  Brown. 


M.  J.  H.  Nash  has  been  appointed  master  mechanic  ul  tiie 
Illinois  Central  at  East  St.  Louis,  111.,  to  succeed  Mr.  M.  J. 
McGraw,  transferred. 


Mr.  W.  J.  Schlacks,  master  mechanic  of  the  Colorado  Mid- 
land, has  been  appointed  superintendent  of  motive  power,  to 
succeed  Mr.  J.  R.  Groves. 


Mr.  Gustav  Navarro  has  been  appointed  superintendent  of 
motive  power  and  machinery  of  the  Vera  Cruz  &  Pacific  Rail- 
way at  Tlerra  Blanca,  Mexico. 


Mr.  A.  H.  Powell  has  been  appointed  master  mechanic  of 
the  Chicago  &  Eastern  Illinois  Railroad  at  Villa  Grove,  111.,  lo 
succeed  Mr.  J.  W.  Bell,  resigned. 


Mr.  R.  H.  Rutherford  has  been  appointed  assistant  master 
mechanic  of  the  Mexico  Division  of  the  Mexican  Central  Rail- 
way with  office  at  Aguascalientes. 


Mr.  John  W.  Bell,  master  mechanic  of  the  Chicago  &  Eastern 
Illinois,  has  been  transferred  from  Oak  Lawn  to  Villa  Grove, 
111.,  to  succeed  Mr.  A.  H.  Powell,  resigned. 


Mr.  J.  E.  Chisholm  has  been  appointed  master  mechanic  of 
the  Oelwein  shops  of  the  Chicago  Great  Western  Railway  at 
Oelwein,  la.,  to  succeed  Mr.  R.  M.  Crosby. 


Mr.  J.  M.  Markey  has  been  appointed  master  mechanic  of  the 
Northern  Division  of  the  Grand  Trunk,  with  headquarters  at 
Allendale,  Ont,  succeeding  Mr.  N.  B.  Whitsel. 


Mr.  H.  O.  Bowen  has  been  appointed  master  car  builder  of 
the  Missouri,  Kansas  &  Texas  Railroad,  with  headquarters  at 
Sedalia^  Mo.,  to  succeed  Mr.  J.  L.  Wigton,  resigned. 


Mr.  G.  H.  Bussing  has  been  appointed  superintendent  of 
motive  power  of  the  Evansville.  &  Terre  Haute  Railroad,  with 
headquarters  at  Evansville,  Ind.,  succeeding  Mr.  W.  J.  M.  Leish. 


Mr.  J.  Montgomery  has  been  appointed  master  mechanic  of 
the  Northern  Division  of  the  Grand  Trunk  Railway,  with 
headquarters  at  Allendale,  Ont.,  to  succeed  Mr.  N.  B.  Whitsel, 
resigned. 


Mr.  C.  H.  Burk,  master  mechanic  of  the  Mexican  Central 
Railway,  is  transferred  from  Aguascalientes  to  Mexico  City, 
where  he  will  succeed  to  the  duties  of  Mr.  G.  W.  Jennings, 
resigned. 


Mr.  E.  W.  Fitt  has  been  appointed  assistant  superintendent 
of  motive  power  of  the  Burlington  &  Missouri  River  Railroad, 
with  headquarters  at  Lincoln,  Neb.  He  is  promoted  from  the 
position  of  chief  draftsman. 


Mr.  John  Whetstone  has  been  appointed  superintendent  of 
motive  power  of  the  Norfolk  &  Southern  Railway,  with  head- 
quarters at  Berkley,  Va.  His  title  has  heretofore  been  acting 
superintendent  of  motive  power. 


Mr.  J.  E.  O'Brien  has  been  appointed  assistant  shop  superin- 
tendent of  the  Northern  Pacific  Railway,  in  charge  of  the 
shops  at  South  Tacoma.  He  is  promoted  from  the  position 
of  master  mechanic  of  the  Dakota  division. 


Mr.  J.  J.  Shaw  has  been  appointed  division  foreman  of  the 


Mr.  Charles  H.  Quereau  has  been  appointed  engineer  of  testa 
of  the  New  York  Central  &  Hudson  River  Railroad,  with  head- 
quarters at  Albany,  N.  Y.  For  the  past  two  years  Mr.  Quereau 
has  been  superintendent  of  shops  at  West  Albany. 
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Mr.  J.  T.  Carroll  lias  lesiKnt'd  as  iiiechanioa!  engineer  of 
the  New  York,  Chicago  &  St.  l.onis  Railroad,  lo  accopt  the 
position  of  thiet  draftsman  of  the  motive  power  department 
of  the  Lake  Shore  &  Michigan  So\ithern  at  Cleveland,  O. 


.Mr.  R.  P.  Blake  has  been  appointed  assistant  shop  superin- 
tendent of  the  Northern  Paiifii-  Railway  at  Hrainerd,  Minn.,  in 
charge  ot  the  shops  at  that  point.  He  has  heretofore  served 
the  road  in  the  tapacity  of  mechanical  engineer  at  St.  Paul. 


Mr.  J.  H.  Groves  has  been  apiwinted  superintendent  of  the 
motive  power  and  car  departments  of  the  Denver  &  Rio  Grande 
Western  Railways,  with  otfice  at  Burnham,  Col.,  suc(,*eeding 
Mr.  F.  Merlsheimer,  re-signed.  .Mr.  Groves  re.'^igns  as  super- 
intendent of  niaihinery  of  the  Colorado  Midland  to  accept  this 
office. 


Mr.  E.  E.  Davis  has  been  appointed  superintendent  of  motive 
imwer  of  the  Buffalo.  Rochester  &  Pitisburg  Railroad,  with 
headquartFrs  at  DuBois,  Pa.,  to  succeed  Mr.  F.  T.  Hyndman. 
.Mr.  Davis  has  been  connected  with  the  motive  power  depart- 
ments of  the  Boston  &  Maine,  the  Philadelphia  &  Reading,  and 
the  New  York  Central  &  Hudson  River  railroads. 


NEW    CATALOGUES. 

IN    WBlTlNti   KOU  TUKSK    CATALOCIKS    I'l.K.V.SK    MENTIO.V   THIS    I'.VPKU. 

Adjust ABi.E  Kka.mkk. —  liullftin  fn.in  tlx-  Gisholt  Machine  Com- 
imny  of  Madi>;<iii,  >Vis..  dcscribin-.,'  tii«'  <Ji>lMtlt  "S()li<r'  adjastiiblo 
rcMMier. 


Tiroiirso.x-UYAN  Dynamo. —  Btdh-tin  No.  14  issued  by  the 
Itidgway  Dynaino  iS:  Kiiirino  roiniiauy,  Ridjrcway,  Pa.,  dt'Scrilifs 
in  detail  tltt'  toiLsiructiKii  <»f  the  Thonipson-Ityan  dynamo. 


Ma(  iii.NK  T(!oi.s.— The  Si>ringfield  .Machine  Tool  Company,  of 
Spriiijitield, JUiio.  an-  isiiiiif;  a  catalo};  which  very  completely  do- 
.scribes  their  line  nf  bia.s.s  and  iron  working  ma<hinery. 


(tKINDEKS.— ('atahiKm-  from  Charles  II.  Besly  &  Comj.aiiy.  Su. 
Clinton  St..  Cliicajio,  which  de-xcrilies  the  Gardner  grinder,  tli<' 
iUsly  bf.nri  ;riiMdt-rs  and  the  tajus  and  dies  made  by  the  c<impauy. 

.v.  I'Ai.Ni  That  Piikvknts  Uist. -Circular  issued  by  the  Do- 
troit  <;rapliili'  .Manufa<turinji  Company,  iK-troil.  Mith.,  eoniciii- 
ing  tliH  iisf  iif 'tli«'ir  "Superior  («rai»hite  Paint." 


Valvks. — Tlie  llanciM-k  globe,  angle,  cross,  t»(>  d«'g.  and  clici  k 
valves  are  destribi'fl  in  a  catalogue  issued  by  the  Hancock  In- 
.spirator  Comiiaiiy.  S"»  Libt-rty  St..  New  York.  These  \alves  are 
tested  and  guarantecil  tight  under  a  hydraulic  prrssure  of  l.OtMl 
pounds. 


MecHAXICAI.  Stokkus.— The  Westinghou.se  Machine  Company. 
Ea.st  Pittsburgh.  Pa.,  liave  jiust  i.ssufd  a  very  complete  catalogue 
of  GO  pages  describing  the  Uoney  mechanical  .stoker  and  callinu 
attention  to  the  advantages  to  be  gained  by  its  use.  .V  nuinb'r 
of  important  installations  are  illastrated. 


(JHAPtfirK  r.rUKK  ANTS.—  .\  .'lO-iuige  pamphlet  has  been  received 
from  the  Jaseph  Dixcm  Cru<ible  Company  of  Jersey  City.  N.  .1.. 
devoted  to  the  inter««t.s  of  th<>ir  well  known  graphite  products  for 
lubricating  jiuri)o.se.s.  TliLs  jiauiiildet  presrnis  the  theory  of  this 
lubricant  and  explains  the  function  of  flake  graphite. 


Fou>Di:v  CiiAj'i.F.rs."  W.  W.  Lindsay  &  (^)mpany.  Harri-(m 
Building.  IMiiladelphia.  distribute  a  sixteen  page  ]>amphlet  d>.Mrib- 
ing  their  foundry  chaplets  and  anchors,  which  are  extenHiv«dy 
iLsed  by  the  Pennsylvania  Railroad.  Pliiladili>hia  &  Reading,  P.ald- 
win  Locomotive  Works  and  other  large  users  of  castings  from  tliejr 
own  foundries. 


~  PULVKIUZI.NC  >L\(J1INK1{Y.  -Catalogue  No.  30  i.ssued  by  the 
.Feffrey  ilanufacturing  <'ompany.  Columbu.s.  Ohio,  describes  the 
\ariovis  lines  of  pulverizing  machinery  made  by  them.  The.se  in- 
clude the  crushing  machinery  made  by  Schoellhorn-Albrecht  ~iMa- 
chine  Company,  the  patents  of  which  have  been  acquired  by  the 
Jeffrey  Company. 

Vabiabi£  Spked  Motoks. — Flyer  No.  253  issued  by  the  Crocker- 
Wheeler  Company  describes  their  new  line  of  variable  speed  field 


coulrul  motors  for  singh-  voltage  circuits.  Tliese  .•ir('  intended 
(ov  use  where  the  installation  of  tlie  multiple  \<jltage  s.vstem  is 
not  warranted.  These  motors  are  arranged  in  two  classes,  cue 
adopteil  to  give  constant  horse  jtower  throughout  a  speed  range  of 
-  to  1,  and  the  other  through  a  speed  range  of  'i  to  1. 


WK.sTi.N<iirot  RK  'I'vPK  S  MoTOKS. — Folder  No,  4030  i.ssued  by 
the  Westinghou.se  Electric  &  Manufacturing  Company  •  describes 
their  tyiie  S  motor  fur  direct  current  circuits  and  ilhustrates  its 
a|i|)lication  to  variou-s  machine  tools. 


(JitAiMirrt  LiHiticATiox. — The  January  Ls,sue  of  "(iraphite"' 
published  by  the  Joseph  Dixon  Crucible  Company  of  Jersey  City. 
N.  J..  i.s  a  special  number  devoted  entirely  to  graphite  lubrication. 
Copies  will  be  sent  free  to  those  interested. 


Coi:'.s  WkkncUKS. — Coes  Wrench  Company,  Worcester,  Ma.ss., 
has  issued  a  ftuir-page  pamphlet  illu.strating  and  de.scribing  the 
ordinary  screw  wrench  bearing  this  w'ell  known  name.  The 
wreiuhes  are  illustrated  in  a  number  of  styles,  the  features  of 
each,  the  different  finishes  aiul  the  pri<e.s  being  given.  These  have 
knife  handles,  steel  'handles  and  wooden  handles;  also  the  key 
model  i«  shown.  This  company  is  prepared  to  send  literature  <if 
their  wrenches   to   users  of  these  tools. 


Faulow  Draft  Gear. — A  leaflet  Issued  by  the  Farlow  Draft 
Gear  Company,  .Monadnock  building,  Cliicago,  contains  a  reprint 
of  the  test  on  thus  gear  from  the  December  number  of  tliw  jour- 
nal, a  large  photographic  view  of  the  M.  C.  B.  testing  machine 
with  the  record  of  the  M.  G.  B.  tests  of  11X)2  indicated- upon  it,  and 
aLso  a  7iuraber  of  the  claims  mafle  for  the  Farlow  draft  gear. 
I'rominent  among  these  is  the  alxsence  of  wrought  followers, 
pockets,  spring  straps  and  bolts.  Eleven  contingencies  which  will 
take  a  car  with  an  ordinary  gear  to  the  repair  truck  are  enumer- 
ated, with  the  claim  that  the  Farlow  gear  reduces  this  number  to 
two — the  breakage  of  couplers.  This  gear  is  guaranteed  for  ten 
years  against  fair  and  unfair  usage.  In  the  photographic  view  re- 
ferred to  the  reeord  of  the  Farlow  gear  is  shown  as  surpassing  the 
others. 


NOTES. 


NollTIIEUN     El.KlTlSUAL    MANUFACTirtUNO    COMPANY. — The    Teil- 

ne.ssee  Coal,  Iron  &  Railroad  Company,  of  Birmingham,  Ala.,  have 
ordered  three  ir>0  k.w.  Nortliern  slow  ;speed  generators. 


Piiii.up  Cakky  Manufactuking  Company. — This  company 
announce  they  have  bit'ii  awarded  the  gold,  silver  and  bron/.i- 
medals  by  the  St.  Louis  Expositi<in  for  the  superi()rity  and  genei-ai 
excellency  of  its  magnesia  steam  pipe  and  boiler  coverings;  also  a 
gold  luiMJal  on  acc«)unt  of  its  magnesia  flexible  cement   roofing. 


Mr.  I-^dward  D.  B.  Brown  has  resigmni  as  architect  ♦►f  the 
I^'high  Valley  Railrojid  Comjiany  to  jucept  the  position  of  con- 
tracting engineer  of  Fairbanks,  Morse  &  Comi^any  of  Chicago. 
The  work  oti  the  new  rejiair  shops  of  the  I>'high  Valley  Railroad 
Comiiany  at  Sayre.  I'a..  on  which  Mr.  Brown  has  been  engaged 
for  the  past  two  and  one-half  years  is  practically  complete*!. 


Mr.  J.  P.  Neff  recently  resigned  as  roundhouse  foreman  of  the 
Chicago  &  Northwestern  Railway  at  Itoone.  Iowa,  to  enter  the 
.service  of  the  .\merican'Loc<miotive  Equipment  Company,  Railway 
E.Kchange  Building,  Chicago.  He  is  a  gra^luate  of  Purdue  Uni- 
versity, aiwl,  having  had  about  ten  years'  practical  railroad  ex- 
I)erlcnce,  he   is  a  valuable  a<«iuisition  to  this  company. 

CiilcAoo  I'NKt  MATic  TooLS.^ — The  London  branch  of  the  Chi- 
cago Pneumatic  Tool  Company  recently  transmitted  an  order  for 
70.">  tools.  President  Diuitley.  nf»w  in  England,  rejiorts  very  suc- 
<«essful  demonstration  with  the  new  electric  drilLs.  Inasmuch  as 
there  Ls  a  huge  field  for  drills  of  this  kind,  it  is  expected  that  tlie 
business  in  electric  drills  will  .soon  e.xeeed  that   in  ])neumatic  drills. 


CiocKEK-WiiK.Ki.Kit  COMPANY. — This  company  announces  that 
the  largest  ele«-tri<al  generators  in  the  world  driven  by  gas  engines 
will  be  furnished  by  tlieiu  to  the  California  <Jas  &  Eh-ctric  Com- 
pany of  San  Francisco.  Three  4.(KMt  k.w..  .'i-phase,  i:5.'_M»0  v<dt,  li.^- 
(•ycle  revrdving  field  alternators  will  be  driven  by  0,000  h.p.  ga."* 
engines  built  by  the   Snow'Engine  Company. 


Mr.  John  G.  Sanborn,  formerly  of  the  Chicago  Pneumatic  Tool 
Company,  and  more  recently  with  the  Chicago  Storage  Battery 
Company,  has  accepted  a  position  with  S.  F.  Bowser  &  Company, 
Ft.  Wayne,  Ind.,  as  railway  representative  for  their  oil  house 
equipment  and  oil  storage  system.  Mr.  Sanford  will  make  his 
headquarters  in  Chicago, 
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•iLLUSTUAXJEb    AEXICLJiB. 

ANGUS    LOCOMOTIVE  AND  CAR   SHOPS,   MONTREAL. 
Canadian  Pacific  Railway. 

III. 

General  Character  of  the  Buildings. 

{For  previous  article  see  January,  1905,  page  1.) 
Sections  of  the  riemaining  buildings,  except  the  power  house, 
are  presented  in  the  accompanying  engravings,  also  detail 
drawings  of  some  of  the  interesting  features  of  the  smaller 
buildings,  including  a  typical  wooden  roof  truss  of  the  car  ma- 
<hine  shop,  a  section  of  one  of  the  Midway  crane  supports,  a 
column  in  the  frog  and  switch  shop,  one  in  the  hardwood 
storage  building  and  a  column  showing  the  connections  of  the 
20-in.  I  beams  supporting  the  roof  of  the  pattern  storage 
building.  * 

Blacksmith  Shop. — As  already  stated,  this  is  an  exceed- 
ingly large  shop  and  is  most  admirably  adapted  to  its  purpose. 
It  is  built  in  two  portions  at  right  angles  to  each  other;  a  cross 
section  through  the  long  portion,  which  is  parallel  to  the  mid- 
way, is  illustrated.  The  floor  is  divided  into  one  main  bay 
43  ft.  4  ins.  wide,  a  side  bay  at  the  left  42  ft.  4  ins.  wide,  one  at 
the  right  43  ft.  2  ins.  and  a  narrow  bay  of  15  ft.  at  the  right  for 
furnaces.  In  this  section  the  lavatories  are  also  placed.  The 
loof  is  of  3-in.  plank,  except* that  of  the  furnace  bay,  which  is 
of  expanded  metal  in  concrete.  The  lighting  of  this  building 
is  excellent.  The  main  portion  of  the  roof  has  a  clear  height 
of  32  ft.,  with  swinging  lantern  lights  over  the  roof  and  side 
hays.  The  total  width  of  this  building,  outside  of  the  walls, 
is  146  ft.  4  ins.,  as  shown  in  the  section,  and  the  other,  or 
shorter  portion,  is  130  ft.  8  ins.  wide.     As  this  building  and 


its  equipment  are  of  special  interest,  it  will  be  made  the  sub 
ject  of  a  separate  article  later. 

Cabinei-  Shop. — As  already  stated,  this  is  the  only  buildiug 
which  is  evidently  too  small;  it  is  62  x  580  ft,,  and  provides 
at  the  eastern  end  for  hardwood  storage,  with  the  upholstery 
department  in  the  second  story.  The  cabinet  shop  is  divided 
from  the  other  portion  of  the  building  by  a  brick  fire  wall. 
This  building  has  two  rows  of  columns  and  a  15-ft.  longi- 
tudinal monitor  from  end  to  end.  The  windows  are  8% 
X  12  ft.,  with  3  ft.  space  between  them.  Those  in  the  upper 
story  are  10  ft.  high.  The  cross  section  of  this  building  shows 
the  portion  having  two  stories  and  gives  the  size  of  the  columns 
and  the  principal  timbers.  It  also  shows  the  thickness  of  the 
walls  and  illustrates  the  construction  of  the  floor.  This  build- 
ing has  a  track  throughout  its  length  tor  handling  material. 
The  east  end  of  the  building  is  used  for  hardwood  storage  be- 
low and  upholstery  above.  Its  floor  plan  will  be  presented 
later  in  connection  with  the  car  shops.  One  of  the  small  de- 
tails illustrates  the  column  and  girder  construction  in  the 
hardwood  storage  building,  the  columns  of  the  lower  story 
of  which  are  of  steel. 

Passexgeb  Cab  Shops. — The   photographic  view  shows   the 
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transfer  table  between  the  passenger  car  shops,  looking  east, 
with  coaches  standing  outside  of  the  building  at  the  right  and 
trucks  and  wheels  at  the  left.  This  photograph  presents  an 
idea  of  the  roofs  of  these  buildings  and  their  length,  which  is 
672  ft.  The  cross  section  shows  the  brick  walls  and  wooden 
posts  and  roofs.  The  section  selected  for  engraving  shows 
a  brick  fire  wall,  of  which  there  are  3  in  the  erecting  shop 
shown  at  the  right  of  the  transfer  table,  and  4  in  the  paiHt> 
shop  shown  at  the  left.  These  will  be  referred  to  again  in 
presenting  the  plans  of  the  buildings.  They  are  12  ins.  thick. 
EJach  building  has  27  12  x  49-ft.  transverse  skylights,  which, 
with  the  high  windows,  furnish  admirable  light.  The  con- 
struction of  the  skylights  is  shown  In  the  sectional  engraving. 
The  skylights  are  arranged  over  the  spaces  between  the 
coaches,  both  in  the  erecting  shop  and  the  paint  shop,  instead 
of  over  the  coaches,  as  is  usually  done;  this  arrangement  gives 
better  light 

Planing  Mill.— This  building  is  126  x  500  ft.  It  has  a 
central  line  of  steel  columns  and  has  2  standard  gauge  tracks 
passing  through  it  from  end  to  end,  while  a  single  trans- 
verse track  crosses  the  building  near  the  west  end  and  ex- 
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INTKRIOB   VIEW   OF   BLACKSMITH   SHOP. 
I 


SECTION    TIIROUCn    BLACKSMITH    SHOP. 


SECTION    TIIBOt'GU    C.VBINET    SHOP. 
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tends  to  the  dry  kin.  The  roof  trusses  are  of  wood.  This 
building  is  also  veiy  light.  One  of  the  detail  engravings 
illustrates  the  roof  trusses  of  the  car  machine  shop,  which 
is  typical  of  the  wooden  roof  trusses  with  the  larger  spans. 
A  half  cross  section  of  the  planing  mill  is  shown  with  a 
skylight,  of  which  there  are  23,  lU  ft.  4  ins.  x  29  ft.  in 
size,  arranged  transversely.  These  have  glazed  ends  and  the 
windows  of  this  building  are  made  as  high  as  the  height  of  the 
side  walls  will  permit. 

Dr.vi.\a».k. — Two  brick  oval  trunk  sewers,  2x3  ft.,  lead  to  the 
city  sewer  south  of  the  property.  A  lajrge  concrete  covered 
ditch,  8x4  ft.,  leads  thfe  whole  length  of  the  property  just  west 
of  the  freight  car  shop  and  extends  under  the  locomotive  shop, 
discharging  into  a  natural  water  course.  The  ground  is  gen- 
erally level,  with  a  slight  ridge  along  the  south  side  of  the 
property.  Surface  drainage  was  therefore  very  important. 
Cedar  boxes  are  provided,  open  at  the  bottnm.  surrounded  by 
broken  stone,  and  averaging  12  ins.  square,  being  placed  from 
1  to  4  ft.  down.  The  plot  is  covered  with  about  ♦>  ins.  of 
gravel,  drained  by  these  box  drain-5,  of  which  al)Out  22,U()U 
linear  ft.  are  provided.  Surface  drainage  from  the  lx)xes 
to  the  east  enters  the  Sewers  through  cedai-  manholes  adjacent 
to  the  regular  manholes,  provided  to  s  ttle  the  <lirt  From  the 
well  the  water  flows  into  main  concrete  ditches. 

He.\tin»;  System. — The  entire  heating  equipment  was  fur- 
nished by  the  B.  F.  Sturtevant  Company  of  Hyde  Park,  Mass. 
The  maximum  distance  to  which  steam  is  carried  is  almost 
exactly  a  half-mile  from  the  power  station.  The  extent  of  the 
heating  contract  is  shown  by  the  combined  cubical  contents 
of  the  buildings,  which  amounts  to  28,400,000  cu.  ft.  In  gen- 
eral terms  the  skylights  occupy  about  2.t  per  cent,  of  the  roof 
area  and  the  windows  one-half  of  the  wail  area.  Thf>  heaters 
require  a  little  over  37  miles  of  1-in.  pipe,  furnished  in  sections 
of  from  200  to  1,000  ft.,  in  vertical  coils,  with  cast  iron  basr-s. 
connected  with  fans,  which  will  completely  circulate  all  the  air 
in  any  building  3  times  every  hour.  The  guarantee  of  the  con- 
tractors require  various  temperatures  from  ♦iU  to  70  deg.  when 
the  outside  temperature  is  10  deg.  below  zero.  In  the  coldest 
weather  no  outside  air  will  be  handled  by  the  fans.  Separate 
exhaust  and  live  steam  mains  are  carried  to  every  heater  and 
live  steam  may  be  used  in  all  of  the  heater  coils.  Returns  from 
each  building  drain  to  small  vacuum  pumps  and  are  carri'd 
through  a  general  return  main  to  the  power  house.  Further 
remarks  about  th?  heating  system  will  be  made  in  connection 
with   the  subsequent  descriptions. 

FiRK  Protk<  rioN. — The  fire  mains  are  entirely  separate  from 
the  water  service.  A  12-in  pipe  connects  to  the  city  mains  for 
fire  protection  only.  This  pipe  has  a  pressure  of  145  lbs.  from 
a  special  high  pre-sure  city  fire  service.  A  .'>OO.Ooo-gal.  reser- 
voir, near  the  power  hou.se.  is  used  as  a  reserve,  and  the  main 
is  fitted  with  a  check  valve  retaining  this  supply  in  case  of  a 
failure  of  the  city  mains.  Two  l,.500-gal.  underwriters'  fire 
pumps  pump  from  the  reservoir  if  the  <ity  supply  fails.  As 
an  additional  precatition,  two  wells  will  furnish  20,000  gallons 
per  hour  if  water  is  not  to  he  had  from  the  city  service.  Every 
building  has  sprinklers  and  over  13,000  of  them  are  required 
in  the  plant,  every  100  sq.  ft.  of  roof  area  being  served  by  an 
automatic  .sprinkler,  which  is  always  connected  and  ready  with 
145  lbs.  pressure.  All  shops,  except  special  buildings  like  the 
dry  kilns,  blacksmith  shop,  and  others  where  the  normal  tem- 
perature is  high,  will  open  their  sprinklers  at  15,5  deg.  The 
mill  service  consists  of  a  <;-in.  pipe  leading  from  the  low 
pressure  city  mains,  connected  with  a  75.000-gal.  tank,  the 
bottom  of  which  is  50  ft.  from  the  ground.  This  is  filled  from 
the  wells,  or  from  the  city  mains;  a  check  valve  protects 
this  supply  in  case  of  a  failure  of  the  main  supply.  This 
plant  is  an  example  of  unusual  precautions  against  fire,  the 
plans  having  been  made  with  special  reference  to  the  experi- 
ence of  fire  insurance  experts. 

Telephone  System. — The  shops  are  equipped  with  a  com- 
plete system  of  50  local  telephones,  including  a  7r)-drop  switch- 
board in  the  office  building,  this  being  quite  necessary  in  a 
plant  of  this  size.  The  system  has  metallic  circuit,  self- 
restoring  drops  and  motor  generators  for  ringing. 
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(UErUKCIATlO.N    VALIK  OF  LOCOMOTIVES.) 


(Fur  previous  article  see  page  8.) 
To  find  the  vahie  of  a  locomotive  at  any  age  from  one  o 
twenty  years,  subtract  from  the  original  cost,  or  from  t  . 
value  determined  in  price  per  pound,  the  value  when  scrappi  l 
Multiply  this  by  the  percentage  in  third  column  in  Table  No  i 
and  add  the  s<'rap  value. 

E.XAMPLK. — Eight  whfol    light    locomotive    and    tender,  15    years    ol 

Weight  of  engine  in  woiking  order 85,000  Ib.s. 

Approximate    value    $8,500  Go 

Scrap  value  at   'V^c.  —  $6M7.00,  say 640.00 

.|S,.5()u  —  .•i;ti4<i   -^    2.605.00 

This  is  the  assumed  value  of  the  engine  when  15  years  o  !, 
provided  the  boiler  has  not  been  renewed.  If  the  boiler  h  > 
been  renewed,  the  cost  of  the  new  boiler  and  its  applicati(.  i 
less  the  scraj)  value  of  the  old,  is  to  be  added  to  the  depre-  i- 
ated  value  of  the  engine  at  the  time  the  boiler  is  applied.  Tl  e 
rate  of  depreciation  per  anutim  to  remain  constant,  the  i: - 
t  reased  life  therefore  would  be  due  to  the  value  added  whi  n 
the  boiler  is  renewed. 

ExAMi'i.i:.-    Eight- wheel    light    locomotive  and  tender,  15   year.s   oU. 
with   boiler   renewed. 

Weight  of  engine  in   working;  order 85,000  lbs. 

Appro.xinialo    value     $8..'>00.00 

Si-rap    value     (i4o.00 

Value  at   1,*   years  without   new  boiler 2,605.00 

Value  at    15  year.s  with   new  boiler 2ifi05.00 

To  whi<  h  i-hould  be  added  the  cost  of  rebuilding. 

In  scrapping  small  switch  engines  careful  consideration 
should  be  given  to  the  fact  that  the  mileage  is  low  and  th' 
demand  upon  the  boiler  small.  This  will  probably  have  son." 
influence  in  the  limit  of  life.  There  will  always  exist  a  de- 
mand for  some  small  switch  engines  of  this  character  in  cer- 
tain localities  around  shops,  factories,  etc.,  requiring  coi. 
siderable  light  switching.  In  these  localities  it  would  ui<: 
always  pay  to  use  large,  heavy  switchers. 

In  the  valuation  of  locomotives  several  apparent  inconsist 
encies   may    be    observed,   but   as   it    is   based   on    actual   cos 
wherever   practicable,   and   assumed   cost   consistent    with   th 
valuation   at    that   time,   we   have   considered   it   desirable   to 
make  no  alteration.s  in  the  value  as  shown  by  the  records. 

The  general  recommendations  for  scrapping  power  hav 
been  covered,  but  in  determining  the  exact  order  in  whi<  i; 
engines  should  be  scrapped,  otit  of  the  large  number  whic'. 
come  within  the  recommendations  of  the  committee,  it  i 
obvious,  other  things  being  equal,  that  the  oldest  and  lea.^ 
efficient  of  this  number  should  be  the  first  to  be  scrai>pe 
and  gotten  out  of  the  way.  No  doubt  among  the  total  nuin 
ber  of  engines  recommended  for  scrapping  a  number  will  !• 
found  which,  by  reason  of  the  good  condition,  can  be  kept  i' 
service  for  some  time  longer  by  running  repairs,  which  at  n. 
time  would  approach,  ami  certainly  not  exceed,  10  per  cent 
of  the  original  value. 

Owing  to  the  condition  of  track  and  bridges  and  ligli 
traffic,  a  number  of  small  engines  will  be  required  for  soni 
time  and  it  will  no  doubt  be  advisable  to  run  these  engin* 
until  they  require  repairs  not  exceeding  10  per  cent,  of  thei 
original  value. 

The   report   includes  a  large   number  of  charts,  showing  i 
colors  the  total  cost  and  present  value  of  all  of  the  locomotive 
on  the  system.     These  are  based  upon  a  limitation  of  life  o 
20  years  for  each  locomotive,  unless  prolonged  to  30  yeai*s  b.' 
the  application  of  a  new  boiler. 

In  purchasing  locomotives  in  the  future,  the  committp' 
recommends  replacing  scrapped  switch  engines  with  new  one^ 
each  of  which  will  equal  2.3  of  the  old  ones  in  tractive  powei 
One  of  the  proposed  "medium"  2 — 8—0  engines  will  equal  ii 
tractive  power  3.4  of  the  ones  scrapped,  and  in  numbers.  1 
of  the  2 — 8 — 0  class  will  do  the  work  of  44  locomotives  of  th' 
lighter  classes  recommended  for  scrapping.  (This  throws  : 
strong  light  on  the  value  of  the  recommendations  of  the  re- 
port.— Edit»>bs.) 
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BKDISTKIBUTIOX    OK  LOC().MOTIVK!S. 

The  committee  was  directed  to  consider  "any  possible  re- 
distribution of  the  power  to  secure  the  segregation  of  engines 
of  similar  character,  in  order  to  reduce  the  number  of  parts 
to  be  carried   in  stock  and  the  cost  of  repairs." 

One  of  the  roads  of  the  system  has  89  separate  motive  power 
classes  and  15  distributing  points  for  repair  parts.  The  con- 
ditions which  have  brought  about  this  distribution  of  power 
would  need  to  be  thoroughly  studied  in  order  to  make  definite 


various  lines  of  the  system  during  the  past  five  years  there 
were  68  distinctly  different  classes.^ 

"t'HA.MiES    IX     UE«U;.\    OF    KXISTIXO     I>OWEB    THAT    WILL     IXCBKASE 
THE  CAPACITY    AND    ISEFLLXESS    AX1>   PROLOX(;   ITS   LIFE." 

This  committee,  after  consideration  of  the  various  types  of 
engines  now  on  the  system,  cannot  offer  suggestions  other 
than  in  a  general  way,  covering  the  scope  of  this  question. 
The  engines  are  generally  used  to  the  limit  of  their  capacity 


I 


DEPUKCIATKD    VALLK    OF    LOCO.MOTIVES    FROM    1     TO    ^n    YICAKS. 

Tablk  Xo.   1. 

Depreciation  due  to  age,  5  per  cent,  of  original  value,  less  value  of 
scrap  at  end  of  twenty  years.  Ltiinit  of  age  for  light  locomotives  esti- 
mated at  twenty  years. 


%  Original 

E.XAMPLK. — Original  value. 

'^ 

Value,  Less 

$8,500  ;  Scrap 

Worth  $640. 

Amouht  of 

^ 

Depreeia 

•   worth  of 

Depreciated 

Depreciated 

Depreciation 

'•'• 

Ycar- 

tion. 

Scrap. 

Value — scrap. 

Value— scrap 

Each  Year. 

•t 

1 

r, 

95 

$7,467 

$8,107 

$393 

2 

'y 

1>0 

7,074 

7,714 

.393 
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.{ 
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85 

G,681 

7.321 

393 
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80 
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393 
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6.535 

393 
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393 
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393 
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.393 

"I 
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4,.S28 
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393 
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10 
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50 

.3,930 
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393 

11 

.5 

45 

.{,537 
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393 

1 

12 

ry 

40 

3.144 

3,784 

393 

13 

5 

.•i5 

2,751 

3.391 

.393 

^^ 

14 
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.^0 

2,358 

2.998 

393 
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25 

1.965 
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.393 
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15 
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.393 
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393 

Ift 
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5 
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1.013 

.393 

20 

.5 

0 

0 
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.39.3 

suggestions  as  to  redistribution.  Tiie  officers  in  charge  can 
gradually  bring  together  some  classes  of  engines  which  are 
scattered  without  apparent  good  reason.  Increased  economies 
under  this  head  may  be  obtained  by  active  work  in  standardiza- 
tion of  repair  parts. 

One  of  the  distribution  charts  shows  the  conditions  at  

upon  which  point  17  separate  motive  power  classes  depend 

for  repair  parts.  We  believe  it  possible  to  redistribute  these 
engines  in  such  a  manner  as  to  retain  but  five  classes  at  this 
point,  and  at  the  same  time  provide  sufficient  diversity  of 
power  to  suit  the  different  classes  of  service  required.  This 
would  mean  that  repair  parts  for  five  classes  of  engines  Vould 

be  required  in  stock  at in  place  of  parts  for  17  classes. 

as  at  present. 

The   report  shows   that   of  the   locomotives  acquired    by  the 
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COST  OF  UEPAIKS  ALLOWED  0.\  LOOOMOTIVES  WHEN    2o  AND  25 
YEARS  OF  AGE  AND  OVER. 


Table  No.  2. 

Repairs  When  Over 

Aver. 

Repairs 

Allowed. 

Class. 

20  Years.   25  Years. 

Cost  of 

20  Years 

25  Years 

Cost.            Cost. 

Class. 

Old 

Old. 

15-in. 

eigiit-wheel.  . 

.....             5% 

$7,000 

$350 

16-in. 

eight-wheel .  .  . 

>>  i',  i'           5  Tt 

8.000 

.... 

400 

17-in. 

eight-wheel .  . 

.       10%            5  ^/c 

9.000 

$90u 

450 

16-in. 

ten-wheel.  ...  . 

5<rr 

8,500 

425 

17-in. 

ten-wheel.  .  .  . 

10% 

9,200 

920 

18-in. 

ten-wheel 

10  ^ 

10.000 

l.OOO 

15-in. 

4-wh.    switch.. 

.       10%            5% 

6.000 

66<» 

300 

16-in. 

4-wh.    switch.. 

i       10%           "Sr, 

6.500 

650 

325 

15-in. 

6-wb.    switch.. 

.:■'.....        :    5  *^ 

6.500 

325 

l»5-in. 

<i-wh.    switch. 

.v.;.'.--  -   -•  S  '^ 

7.000 

350 

17-in. 

6-wh.   switclk. 

.■■^■. ■..,;.:■■.  '10% 

7,500 

750 

IS-in. 

6-wh.    switch. 

.10%    . 

8.000 

800 

17-in. 

mogul . 

10%      '     5% 

8,000 

8cW» 

400 

18-in. 

mogul 

1 0  %             5  % 

9.000 

900 

450 

The  amount    cf    repairs   allowed  on   old 
of  the   age   limitation    in   this    statement 
limits   imposed   on    the   rest   of  the   power 
light  power  and  the  present  condition  of 
business   generally   on   branch  lines. 


locomotives  and  the  extension 
has  been    increased   beyond   the 

by  reason  of  the  demands  for 
tracks  and  bridges  and  of  light 


in  engine  tonnage  or  the  capacity  of  the  roadbed  on  which 
they  are  used.  We  do  not  know  of  any  measure  by  which  the 
life  of  the  power  could  be  prolonged  other  than  in  certain  sug- 
gestions and  standardization,  referred  to  later. 

We  find  that  many  light  engines  and  some  of  the  medium- 
weight  engines  are  provided  with  tenders  of  insufficient  water 


^ic 
r, 

18 
19 
20 
21 
82 
23 
24 
•25 
2G 
27 
28 
29 
30 


J-  ■  ■ 

-    L       --X      -■ 

■  /  /  \ 

"^   _- . 

-':-y 

\/  J 

7 

-k:-: 

-:•      /"7 

• 

■■  V"  ■'■"""■  " 

^  /    /- 

-  • 

;   - 

"   - 

•      -■ 

.    "v    ■ 

/      /l 

-       .,-     - 

1             -   -•    - 

1                  ■■  -.■"  -    -■ 

■-  / 

;,--,  .  ' 

-  V 

'i 

-'  .:'  ■ 

^ 

// 

-       *  -      ' 

\^/m-: 

*.'. 

:     c? 

// 

t 

\^/ 

r/ 

- 

■■  -.'.■■■■ 

^TV~^ 

•■-■:  ■■''■. 

/:/      ,  :t.%- 

■ 

- 

1           / 

••;■:;..;., 

/ 

/ ' 

■          •                              ^.^ 

t  / 

". 

r 

I 

/ 

/ 

.:.  ■: 

/ 

ty 

'- 

.-■...-;^ 

.*.'■.. 

/ 

-.~->5L 

f 

■'"■:/ 

-.*■      ■ 

/ 

. . ,  •' 

■ ;,, 

"yty^ 

, 

■ 

^~b:T' 

■ 

-      '-r   • 

/ 

-. 

' 

/^\ 

/ 

*"  .'■• 

..     ■■' 

■ 

f  / 

■ 

-;  "-  -- 

■  ■    :"- 

;  •  ;   ■  ■- 

■ 

■ 

J 

- 

f 

^V 

■  r 

1 

ri^ 

1 

. 

I            I 

1000       2000       -^M      4000       0000      (iOOO 
VALUE  \H  DOLLARS 


rcoo    8JC0 


IA<;R.\M    .SII0W1N(;    OKPlfECIATIOX    OP    LOCOMOTIVES    FKOM    1    TO    20 
VEAKS.      OKIUIXAL  VALUE,  $8,500;    SCKAl'   VALUE,   $637. 


DlAiJRAM    .SHOWIXr.    IIF.PKECIATIOX    OF    U.)COMOTlVES    FTWM     1    TO  ^       * 

YE-VKs.     oRiGixAL  v.\Lui:.  $8,500;    scbap  vali  k,  $637. 

BOILEB   llE-VEAVED    WHEN    15    YE.VBS    OLD. 
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capacity  for  good  service,  and  we  would  recommend  the  gen- 
eral policy  of  purchase  of  larger  capacity  tanks,  which  may  be 
( onsidered  as  standards  in  the  purchase  of  future  equipment. 
These  to  be  applied  where  the  heavier  power  is  deficient  in 
water  capacity;  tanks  of  these  engines  in  turn  to  be  put  back 
on  lighter  engines,  eliminating  the  light  tenders  with  wooden 
tender  frames,  which  are  too  old  to  maintain.  It  will  be  noted 
in  the  discussion  of  new  power  to  be  bought  that  we  recom- 
mend tenders  of  three  capacities,  viz.:  — 

7,UUU  gals.,  tank  24  ft.  long,  lu  ft.  wide. 

6,UO0  gals.,  tank  24  ft.  long,  lU  tt.  wide. 

4,500  gals.,  tank  ID  ft.  H  ins.  long,  9  ft.  10  ins.  wide  (switch 
engines  with  sloping  tank  I. 

The  24  ft.  length  of  the.se  tanks  is  considered  desirable  to 
obtain  the  lowest  practicable  center  of  gravity  and  spread  of 
trucks.  The  6.o00-gal.  capacity  tender  is  considered  desirable 
for  fast  passenger  service  engine.s  and  the  medium  freight 
power. 

It  is  evident  that  the  systems  must  have  a  considerable  pro- 
portion of  relatively  light  power  for  branch  line  service  and 
divisions  having  light  rail  and  bridges,  where  the  traffic  con- 
ditions do  not  justify  the  use  of  heavy  power.  The  proposed 
elimination  of  a  large  number  of  light  engines  will  necessitate 
a  redistribution  of  the  medium  and  heavier  power,  realizing 
thereby  the  advantages  of  modern  engines  over  greater  terri- 
tory. This  is  possible,  as  is  shown  by  proposed  improvements 
to  track  and  bridges.  There  may  be  some  territory  where 
this  rule  may  not  apply,  but  instead  of  purchasing  new  light 
equipment,  we  would  suggest  that  careful  examination  of  old 
equipment  would  probably  disclose  some  engines  with  suffi- 
ciently heavy  machinery  to  warrant  the  application  of  new 
boilers,  which,  however,  cannot  greatly  exceed  the  size,  weight 
and  steam  pressure  of  the  boilers  now  on  the  engines.  We  do 
not  urge  or  press  this  procedure,  believing  that  the  best  ulti- 
mate economy  will  be  reached  in  improving  track  and  bridges, 
so  as  to  increase  the  use  of  the  heavier  power. 

As  a  further  means  of  increasing  the  usefulness  of  existing 
power,  we  might  state  that  the  further  standardization  of  parts 
would  keep  the  engines  on  the  road  a  greater  portion  of  the 
time,  by  not  waiting  the  shipment  of  odd  repair  parts.  Both 
systems  have  a  large  number  of  classes  of  engines,  many  of 
these  by  no  means  old,  on  which  the  repair  parts  differ.  While 
such  standardizatioji  means  a  large  amount  of  study  and  ar- 
rangement, yet  we  believe  that  it  could  be  done  advantageously 


to  some  extent.  The  following  items  to  be  considered  as 
engines  go  through  the  shops  in  general  repair: 

Cylinder  heads,  pistons,  eccentrics  and  eccentric  straps, 
engine  truck  wheels  and  axles,  piston  rod  and  valve  stem  pack- 
ing, water  connection  between  engine  and  tender,  driving 
springs,  engine  truck  springs,  tender  springs,  automatic 
couplers  on  tenders  and  pilots,  friction  and  draw  castings  be- 
tween engine  and  tender,  tender  axles,  tender  trucks. 

To  submit  a  typical  case  of  the  value  of  standardization  of 
repair  parts,  we  would  cite  the  question  of  locomotive  grate 
bars.  As  will  be  seen  elsewhere  in  this  report,  but  one  pat- 
tern of  grate  bar  Is  proposed  for  all  the  standard  parts  of 
locomotives  recommended,  and  this  bar  is  also  applicable  to 
some  of  the  late  power  received.  The  great  variety  of  widths 
of  fireboxes  on  the  older  equipment  requires  a  very  large  num- 
ber of  patterns,  and  a  heavy  stock  of  grates  at  stores  and 
roundhouses,  which  could  be  greatly  reduced  had  the  policy 
of  having  as  few  widths  as  possible  been  a  standard  prac- 
tice. It  is  now  too  late  to  remedy  this  very  much,  and  as  the 
old  engines  are  scrapped,  these  odd  patterns  will  be  eliminated. 

On  the  other  hand,  there  are  many  parts,  fittings  and  trim- 
mings, which  may  be  made  common  to  many,  if  not  all  en- 
gines, such  as  cylinder  cocks,  water  gauge  cocks,  certain  parts 
of  the  motion  work,  etc.  Reducing  these  to  the  smallest  num- 
ber required  will  greatly  reduce  storehouse  stock,  and  a  con- 
siderable expenditure  to  bring  about  standardization  will  soon 
be  repaid. 

WATtB     I'L'BIFICATION, 

Purifying  water  in  special  plants  for  softening  and  settling, 
which  removes  a  large  percentage  of  the  solid  matter  before 
it  is  delivered  to  the  locomotive  tender,  is  one  of  the  most  effi- 
cient means  of  increasing  the  usefulness  of  the  present  power. 
Too  much  emphasis  cannot  be  placed  on  this  matter.  A  very 
large  proportion  of  expense  due  to  boiler  repairs,  resetting 
flues,  etc.,  could  be  avoided  with  pure  water.  The  increased 
temperature  of  flues,  and  firebox  sheets,  caused  by  coating  of 
s<ale.  is  very  detrimental  to  the  metal.  It  is  the  most  prolific 
cause  of  leaky  flues,  cracked  sheets,  etc.,  which  is  now  met  with 
in  locomotive  operation.  The  loss  of  evaporation  of  water 
per  pound  of  coal,  due  to  scale  on  heating  surface,  would  also 
be  avoided.  This  is  one  of  the  most  insidious  losses,  the  mag- 
nitude of  which  is  not  always  appreciated. 

{To  he  (continued.) 


NEW   ROUNDHOUSES  AT   ELKHART. 
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If  progressive  general  managers  had  witnessed  the  work 
whi«h  the  writer  saw  last  month  at  ^lis  new  roundhouse,  the 
construction  ol"  this  plant  would  mark  a  new  epoch  in  locomo- 
tive operation. 


Bm-inf^'IK.  Ifebruary,  1900,  page  37)  was  brought  to  the  house 
and  the  fire  dumped  at  9:45  a.  m.,  with  178  lbs.  of  steam  on 
the  iMjiler.  At  9:50  the  engine  was  in  the  house.  At  9:55 
blowing-off  commenced,  steam  from  the  dome  and  water  from 
the  blow -off  cocks.  At  10:27  the  boiler  was  completely  blown 
down.  At  10:38  the  washout  plugs  were  out  and  washing  out 
with  hot  water  began  at  10:40.  At  11:17  the  washing  out 
was  completed.     The  boiler  was  filled  with  hot  water,  the  fire 


.January    !»'..   consolidation    Engine   No.    711    (see   Amkri.c.^x      started   with    fagoLs.  steam   was  taken    from   the  flexible  con- 
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nection  for  the  blower,  and  at  11:38  the  engine  was  on  the 
turntable  with  65  lbs.  of  steam.  The  total  time  in  the  house 
was  1  hour  48  minutes.  During  this  time  33  flues  were 
taulked,  the  brick  arch  was  removed  and  replaced  by  a  new^ 
one,  the  flues  were  all  blown  out  by  air,  the  front  end,  and,  in 
fact,  the  entire  engine  and  tender,  thoroughly  inspected,  the 
tank  was  thoroughly  cleaned  inside,  the  engine  and  tender 
wiped,  a  new  set  of  piston  rod  packing  was  applied,  and  to 


wash  the  boiler  over  30  washout  plugs  were  removed.  The 
house  was  at  all  times  clear  of  steam  and  smoke.  The  per- 
formance was  in  every  way  thorough,  and  the  record  has 
never  been  approached.  This  shows  the  possibilities  of  these 
facilities.  It  was  a  clockwork  job.  and  may  be  repeated  at 
any  time  when  required.  Two  hours  will  probably  represent 
ordinary  practice  with  these  facilities.  This  will  be  appre- 
ciated when  locomotives  are  wanted  in  times  of  stress  for 
power. 

Elkhart  is  a  main  line  freight  and  passenger  division  point. 
101  miles  east  of  Chicago.  At  this  point  a  new  "hump"  yard 
for  classification  of  both  eastlwund  and  westbound  freight 
has  been  put  into  service,  the  ultimate  capacity  of  which  will 
be  about  2,000  cars,  classified,  in  each  direction  per  day.  The 
yards  are  about  2>'-.  miles  long,  and  they  include  about  50 
miles  of  tracks.  At  the  present  time  161  locomotives,  in- 
cluding both  inssenger   and   freight,  are  turned  here  dai'y. 

The  track  arrangement  was  made  to  suit  a  triangular  piece 
of  ground  upon  the  south  side  of  the  main  tracks,  immediately 
west  of  the  Elkhart  station.     The  plan  is  shown  as  seen  froBi 
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the  main  iraiks  lookiii.n  south,  the  roundhouses  being  at  the 
east  end  of  the  triangh'.  The  new  freight  yard  is  located 
west  of  the  roundhouse  territory,  and  freight  engines  will 
move  directly  east  from  the  freight  yard  to  the  coal  chute, 
which  spans  all  of  the  tracks  over  which  engines  will  pass  to 
the  roundhou.seri.  They  will  take  coal  and  sand,  and  then 
move  a  short  distance  to  the  standpipes  for  water,  and  thence 
over  the  cinder  pits  to  the  house.  Passenger  engines  will 
leave  their  trains  east  of  the  roundhouse  territory;  they  will 
move  westward  over  the  track  which  lies  outside  of  the  coal 
chute,  and  adjacent  thereto,  over  which  they  will  move  to  the 


is  sufficiently  large  to  require  an  independent  force  of  men,  it 
was  considered  desirable  to  provide  a  special  house  for  them. 
In  doing  thi.s,  the  heavy  work  on  both  passenger  and  freight 
engines  can  be  carried  "«»  in  close  proximity  to  the  shop 
facilities. 

The  arrangement  of  the  shops,  power  house  and  other  build- 
ings is  convenient.  A  special  track  is  provided  for  delivery 
to  the  oil  house,  store  house,  machine  shop  and  power  house. 
This  crosses  the  passageway  l)etween  the  two  houses,  and  the 
arrangement  places  the  power  house  in  space  which  would 
otherwise  be  valueless. 
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roal  chute  switches.  They  will  then  move  eastward  over  the 
cinder  pits  to  the  passenger  house,  which  is  the  house  with 
sixteen  pits.  This  double  movement  could  not  be  avoided 
without  providing  separate  coal  chutes  for  the  passenger  and 
freight  houses.  There  was  not  room  for  two  chutes,  and  this 
arrangement  renders  one  conveniently  available  for  all  loco- 
motives. It  is  obvious  that  in  case  of  a  breakdown  of  one  of 
the  turntables,  one  of  the  houses  can  be  used  for  all  engines. 
The  question  of  using  separate  houses  was  most  carefully 
considered,  and  inasmuch  as  the  number  of  passenger  engines 


A.SU    IIUIST    IN    nolLER    HOUSE. 

The  machine  shop  is  2."»  ft.  wide  by  102  ft.  long,  the  store- 
room being  of  approximately  the  same  size;  the  boiler  house 
is  34  ft.  by  72  ft.  «  ins.,  with  an  annex  34  ft.  by  20  ft.  9  ins.,  to 
provide  for  the  heaters  of  the  boiler  washing  system.  A  wait- 
ing room,  21  ft.  6  ins.  by  15  ft.  11  ins.  in  size,  for  engineers 
and  firemen  is  provided.  The  oil  house  is  28  ft.  by  26  ft.  8  ins., 
and  the  toilet  room  has  a  space  of  13  ft.  9  ins.  by  26  ft.  8  Ins. 
An  outside  toilet  room  is  also  provided  in  a  space  of  18  ft.  by 
9  ft.  9  ins.     Offices  are  provided  at  the  freight  house. 

Special    attention    should    be    directed    to    the    drop-pits,    of 
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wlii.j  foiii  are  provided  in  earli  ot  the  houses,  and  located 
,„ai  lae  machine  shop.  At  such  a  large  terminal,  il  is  de- 
siralilc  to  facilitate  the  heavy  wori<,  and  this  arrangement  is 
lse;l  lo  avoid  delays  due  to  locomotives  waiting  for  drop-pits. 
1  ne  drop-pit  tracks  have  two  smoke-jacks  each,  in  order  that 
cMsines  may  be  neaded  in  either  direction. 

Tiie  passenger  house  has  sixteen  pits,  and  the  freight  house 
tiiirty-four.  Both  houses  will  be  provided  with  additional 
I  racks,  reached  by  the  turntables,  for  storage  outside  Of  the 
housis.  These  are  indicated  in  the  plan.  The  radius  of  each 
iiouse  is  2(12  ft.  7  ins.  to  the  inside  of  the  outer  wall.  The 
inside  radius  is  111  ft.  7  ins.  The  outer  walls  are  12  ins. 
ihick.  The  houses  themselves  are  of  90-ft.  span,  and  th:  turn- 
iai)Ie.s  are  85  ft.  long.  The  angles  of  the  houses  are  6  deg.  40 
tnin.  The  pits  are  b5  ft.  long,  with  11  ft.  of  floor  space  toward 
I  he  turntable  and  14  ft.  outside.  There  is  24  ft.  of  head  room 
under  the  trusses,  and  15  ft.  3  ins.  under  the  smoke-jacks.  The 
pirs  drain  toward  the  turntable.     The  windows  are  larg-  and 

high. 

The  question  of  one  or  two  houses  was  an  impoitant  one. 
which  received  very  careful  consideration,  and  is  worthy  of 
special  attention  in  a  study  of  this  plan.  The  additional  cosi 
for  two  buildings  is  not  very  much  larger  than  for  the  same 
facilities  provided  in  a  single  house,  except  the  cost  of  the 
ad  litional  turntable  and  a  portion  of  the  cost  of  the  adilitional 
I  inder  pits  for  the  second  house.  If  a  single  house  had  been 
used,  an  extensive  arrangement  of  cinder  pits  and  coaling 
applianies  would  have  been  requirrd.  in  order  to  provide 
lunmpi  movement  when  engines  come  to  the  terminal  in 
liunches  to  congest  the  cinder  pit  district.  In  the  winter,  fre- 
.|uently  a  lot  of  freight  engines  will  arrive  simu1taneou.«ly  with 


liave  stood  in  the  housp  long  enough  to  require  dumping  of 
ash  pans.  Thes?  pits  may  be  used  without  moving  engines 
off  of  the  long  pits.  It  is  interesting  to  note  that  the  plain 
shovel  pits,  with  depressed  tracks,  are  used  here  without 
hoisting  devices.  The  arguments  for  and  against  two  houses 
are  summed  up  as  follows: 

Advantages— 1.  Separation  of  passenger  and  freight  engines 
to  avoid  slow  movement  of  either.  2.  Avoidance  of  the  danger 
of  tieing  up  the  plant  through  the  failure  of  one  turntable 
because  of  ice  or  breakdown.  3.  The  heavy  work  section  of 
each  house  is  brought  near  the  machine  shop,  concentrating 
the  work. 

Disadvantages.— Slight  additional  cost  of  two   turntables. 


nrade 
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a  number  of  passenger  engines,  ail  of  which  will  need  prompt 
coal  and  ash  pit  service.  Probably  preference  would  ordinarily 
he  given  to  the  passenger  engines,  which  would  delay  the 
freight.  With  two  houses,  and  separate  cinder  pits,  the  work 
may  go  farward  indep?ndently  upon  both.  Switch  engines  are 
often  brought  in  in  numbers  at  one  time.  In  the  plan  de- 
scribed, these  may  be  run  over  any  of  the  cinder,  pits  which 
happen  to  be  available,  either  the  long  ones  or  the  short  ones. 
The   short   pits   in   this   case   are    intended   for  engines    which 


WINDOWS    AM)    S.MOKE-JACKS. 

This  house  has  a  high   roof  over 
the  front    ends  of  the  engines,  giv- 
ing a  large  volume  of  air  over  thr 
engines,  and  causes  a  tendency  for 
steam  to  rise  to  the  highest   point, 
where  it   will   escape  through   ven- 
tilators   around   the   jacks.       As   a 
matter  of  fact,   the   houses  are   re- 
markably clear  of  steam  and  smoke. 
The  heating  system  is  of  the  di- 
rect steam  type,  this  and  the  wash- 
out system  having  been  supplied  by 
the   Erie   Heating  Company.       The 
foundation  work,  turntable  pits  and 
ash   pits  are  of  concrete.       The  en- 
X    gine  house  main  buildings,  as  well 
as  the  other  buildings,  are  of  brick, 
with    wooden    roof    trusses.        The 
*    power   house   roof    is   of   steel,  cov- 
ered with  tile,  while  the  other  roofs 
Lare    of    wood,    covered    with    grsl^el 
and  tar.     Concrete  construction  was 
used   for  the  ash   bin   in   the  power 
house.     The  floor  of  the  power  house 
is    depressed,     in     order     to     facili- 
tate  the  handling  of  coal   without    a  trestle.     The   ashes   are 
raised   into  a   pocket   holding   a   full  carload,    which    may    be 
dumped   into  an  empty   coal   car.     Attention   will   be   directed 
to  many  important  details  in  another  article. 

One  of  the  features  of  these  houses  is  the  division  by  fire 
walls  into  sections  of  eight  pits  each.  This  renders  it  possible 
to  save  heating  such  portions  as  may  not  be  filled  with  en- 
gines. It  is  intended  to  group  engines  requiring  heavy  work 
in  the  sections  nearest  the  shops.  * 
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rli»^  rotiudlif'iisi'.s.  Tli«'y  will  laki'  cdai  and  sand,  and  tluMi 
inovtf  a  short  ^Hslanip  to  the  standpipf-;  for  watir.  and  ihcmr 
oyer    iho    i-indoj-    pits    lo    lh»'  i<|bus»'.     Passpui;«'r    I'Uijines   will 


.Tlio  arran^i'iiiciii  ol  the  shop.-^.  jiowt  r  hoiisc  and  oiiitM  build 
iiiJis  Is  i'()nv»>ni»'Ut.  A  special  track  is  piovtjleil  lor  delivery 
!o  111!'  oil   h«)Usc,  sloro  liousc.   luailiinc  shop  and    power   hoiist  . 


If-ave  their  irain.s  I  ast  ot'  the  ronndhoiise  territory;    they  will       This  crosses  ilie  passajieway  h»'twc»'ii  tlie  two  houses,  and  the 
tnoVi'  wfsuviiid  over  the  track  which    lies  outsiile  of  the  coal      airanRenicnt    places    the   p()wmm-   house- iu,  space   wliivh^  ^w^^^ 
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1  oal  chute  switi'hes.  They  will  iheu  jnove  eastward  over  the 
.  inder  pits  to  the  pass;  n,i;er  house,  which  is  the  house  witli 
>:xteen  pits  Tliis  doulle  uioveuient  could  not  he  avoiiled 
without  providing  seiMtratecoal  chutes  for  the  iiasseiiyer  and 
treiKlit  Hotises^  •  Th^re  was.  not  I'ooni  for  two  chutes,  and  this 
ai  ranjf'-niefvt  renders  one  coineniently  available  for  all  loco- 
nioLivis.  It  is  obvious  that  in  case  of  a  lueaUdown  of  one  of 
the  turiuables.  one  of  the  houses  can  lie  used  for  all  engines. 
The  queation  of' Hsih^  separate  hottses  was  most  carefully 
onsidere<i:1auiT  inasmuch  ^.<!  the  number  of  jtasseiiRer  engines 


Tlje  machine  slutp  is  i':i  ft,.-wide  by  lUL'  ft.  long,  the  store- 
room lieing  of  approximately  the  same  .size;  the  Injiler  house 
is  :;i  ft.  by  72  ft.  •;  ins.,  with  an  anue.v  :;4  ft.  hy  20  ft.  !♦  ins.,  to 
pMiviile  for.the  heaf er.<«  of  the  boiler  washing  system.  A  wail- 
ing room.  21  ft.  •;  ins,  liy  1.".  ft.  11  ins.  in  size,  for  engineers 
and  tiremen  is  provided  The  oil  house  is  2S  ft.  by  2«;  ft.  S  ins., 
and  the  toilet  room  has  a  .space  of  U!  ft.  !'  ins.  by  _•»  ft.  8  ins. 
An  outsicle  toilet  room  is  also  provided  in  a  space  of  18  ft.  by- 
!•  fi.  !•  ins.     Ofli«'es  are  provided  at  the  freight  house. 

Special    attention    -liould    lip;  direeted    to    the   droi>-pits,    of 
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r,i..  pass^'imiT  lions.'  has  stxtc.'ii  pits;  a'n«r:  «Ke  1^-fikht  tibiise 
■i,iii>  f<"""        '•'•'''   J"*"""''"^    ^^*^'    '"'   PJoviiltMl    wiJh    a«l<iitioiiar 
ua.  ks    ifa.h.'.l   by  the;  in  nil  ah  ftw.  for  stw^g^  mitsi^<^<^  Xhf 
!tij>rs^W-  Tiu'S4' art-  iiKfiratod  iU  iljfv  piau:     Thp  radinW  t)r  c'ark 
,   ii-»    i.-*   -"-   Ji     ^   '"^    '"   lli<>   instdc   «if   111*'   mitei:   waH,     The 
.,:,i(io   radius   is    Ml    U.    7   ins.,  Tho    «iuvi;   wails   are   1:JJlH 
iiu  k.     Tlw  l>oiis«s  ihfniselv<>^;are  of  W4i  »||atv/ au<!  th  ;t^ 
,  I  ,u-^  sti'p  K:>  f  t,  JiW^v  ;  Th«  im^l.'s  «f  th#>  hoHSOsi  are  «  dt^.  >tn 
tviiu'    til.'  piis  am  »v«  fi.  Ioii«.  Willi  11  li.  of  Jloor  -^pac!^  lowani 
V|i^vlniinabl<'  and  ^4' fl.  ouuid*:.     Tlu'i«;  is  ;:+  ft.  pl;  head  too Iii 
Miulei-  iii«^  missM's.  and  15  ft^a  ins,  Uflder  the  sinok^*-ii<-kJ=v.  / 
{^i!*  :draii»  ta\yar'i  t ji<*  t urni al>U'     The  wiudiiws  a r*-  la i s-  aii<J 

Tlie  «jrt«»sliVrti  of  <»fii)p  bV  two"  Ironies   was  an  ihitMiiftaiit"  <»ii<^ 
\v!iii  h    received    very   « aroful   .-onsiderai ion.  and    i^   wiutliy   bif  : 
>r>. 'ial  a'tt'tition  in  a  study  of  tins  plan     Th^ar^^^^^ 

;   tV^^'hiiildhiK?  is-  not  very  niu«  h  Jai  ^i  r  iliaii  ttM-  tlie  sam*^ 
la-Hiiies   piovidp.l    in   a   single  1ions<'.  except    Ihe  <o>i    of .  iho 
..l.li!i<,>lial  ntiiuaitli' and  a  poriion  of  th»»  .ostof  the  a.ldiiiona: 
:  11  ({vr  pi i s  •  fbi"  th^^'seeoud:  it tiHse.;'^  1 1  a  singlp  -Kowse  ha^l  he^ji  ■ 
nj*fd;-  a«'  ^^tj^H"'' v*^  ■  a  of  elndf r.  pits,  and   i-oalinj; 

iiVl'liHiiM^;^    w^iolti  -liave   ixx'M    n-nuirrd:    in    order    to    proyitM' 
iiiiiiiipi    nuivenj.'in  .  when   ensiin*  s/  eonu-    to    t'le^  tt-rniinsrl    in 

I  !i*  hi'A.  lb  <j<M>s0i^t  Jhp  <  in«iV^  pit  Ai^triB:;  la  rl^ ;«nni«!}s;  if% 
•i.riy  a.iot  of  fi'eikiit  W^^ 


luive  ^toud  .in  th«/  i;biJTn<'  Urtiy  «'U<niKir  l<»  r.-qiiir.'  .liiinpins;  <><. 
;J^sii  pjnii*:  TiiPs  pits  may  he  ttSPd  witijoni  moving  engine: 
■ibll  <d  the  limg  pii>,.     li   is  intei^osliiig  to  noi«  iliat   the  plain 

:^h«v«di  piJ^^J  ;vriHj;  iU-pit'ssed    i raeks,;  ««•  u««»d    here    Without 

iHVisting  ilV'vii^    Tile  argHmeuts  pgrr  aiml  BRainst   iwo  houses 

are  sHHinied  uj)  as  follows:  '; 

'  ,   Advaniagcs     1.  t^epaiarion  of  passeuKvr  and  freight  engines 

iQ  avoid  slow  movement  of  either.  2.^Avoidan«e  of  th»>  dang.r 
/bf:  ri*: rig  Jip  tilt'  {p^aot  throngh  Ihe  faiiutv  of  one   turnialde 

iW-rause  of  ire  w^^^^  TIk-  luavy    work   sei  lion   ot 

eaih  hon.se   is  bijaoghi    near  I  lie  iiia.liin.'  sh.)ji    ( .Mi.entrai  inn 

•the  work. V         -  v-^' "■.;:'.•"-?'  ' 

l>iyaiva*!tages^45iight  a<iditi<maJ  t^ist'of:  two   turnial))es. 


>..i. 

;..*! 


''via'^t' Kii.-.i,;- 


■;■«'• 
i  »- 


'. WOa't.ii.itVtV' ;.;  •'•• 


-T^? 


■''ui-U:  ''.^r):. 


V,  lof  or\iin;_    '.-.f 


mm'.- 


\ 


.'!■     ^      ,.   "■     .,'-'  . 


ri-:  - 


'J 


J 


M 


>Hx4f 


rWussjSM  T»<:»y    i:iltaM>;il  -l.otLMr^lf*»tSK,  *>.».VkJ«AV>l:t::.,»\tr^A 

I  inwultti  (if  pas-eiiger  engines,  all  Ji>f  which  Will  n«>ed  prompt 
'■"al  an.)  ash  pil  seivhf.  Pndiahly  prefeicni'-e  would  (inlinarily 
'••'  iiiveii  ro  till'  pass<'nger  engine.-,  whieh  woukl.xlelay  the 
'  i-lit  With  .two  honses,  and  .separate  rinder  pits,  five  \v<]»rfe 
tuay  go  farwa.rd  •indep;  inleiitly  »ii>otr  iwith.  Swii.h  .'iigines  are 
"fteii  firuuiihi  ill  in  iiumherx  at  <nie  lime,  in  tlie  plaii  de- 
s>  rihed,  these  may  he  run  over  any  of  the  <iiMler  piis  wlii.-ii 
happen  to  ho  available,  either  the  hing  ones  or  the  short  ones 
The  sli.ut    p^^s  iri  tWs  c-ase  'a     '■  intended   (or  onglne«   wbieh 


:%vi;:*!(»owN-  Xvn  sM«»Kt'i-4.\»K>. 

'Ar -•..:'.';  11' i"^   luHise   lias  a   high    i<>«i!    <>V''i 
■':.     ^th.'  front    en(ls  of  iJie  engines,  giv- 
iitg.  a  larRe  volume  of  air  over  tile 
;'5,;   ;0V"'  <^^  .-anses  a  tenden«v  fev 

;.  ■.'.-  ;  sipam  to;  rise  »o  the  liighesi  ptiin' . 
;V  ;  *fherV,.H  . 'Will  es.-a|Mv  ihrongl*  ven- 
f'v ';      lilatbrsa  I  he   jaeks.        As   a 

-  ;    ^    iiiatter'^f  tact,  the  fc«mi«M mt4-'-re-- 
\  '.^  :.  ^inay\\a]t]y  dear  of  .steam  and  smok'^ 
;  ;:       A'   -  The   lif-at;ng  system   is  of  the  dl- 
.;..;'-  Vi'fH'i  steam   lyp*".  'his  and  the  wash 
.  ■: :'      out  i^y«ten)  iiavitig  l>e<'n  supplied  hy 
C.  ,.         111.'   Riie  Heating  Companv         Tlie 
-,%  Inuiidal  ion  Work,  lurniald'    pits  an.l 
v^'.   -      asli   ptis  are  of  ctuit  ret«\       Tlie  en 
glue  tiouse  main   linil<lings.  as   will 
IV  -as  tlie  other  buildings,  ai-e  of  bri.k. 
with     wooden     roof    trusses.        The 
J'    PQW^'r   iiouse    roof    is   of   steel,   eov 
'    ned  witU  tile,  win le  the  othei-  roofs 
.tare  of  titriob^h.;  *^^  wltH   gtav^^t 

p'^d  tar.     Concrete  «'onstnirtion  wa*; 
Used   for  the  ash    bin   in    ilie   jiower 
house.     Tiie  floor  of  the  power  house 
-;    is ;  depres.sed.     in    or.l.i-    to    facili 
tare   the  handiibgdf- vital   withont    a   trestJe.     The  ashes  .aw" 
iais«'d    iiuo  a    pock.'i   liolding   a    full   carload,    whi.  !i    may    be 
dump  d   into  an   empi.v   toal    .ar.     Atientiou    will    l»e   (Jire.ted 
fa  many  imiK)rtant  detavts  in  another  article. 

<-)fte^^  of  the  featttres^^  b^^  iis  the  division  by  fire 

war's  into  sections  of  "ight  jiits  each.     This  renders  it  possibh* 
lo  save  heat iiig  such    jmiiions  as   may   not    be  filled    with   en 
guies;     It  is  intended  to  group  engines  requirini:  h»'avy  work 


<  »».:«■■ 


in  thesectiortsr.  near«st  the  s«hoi>s 
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FREIGHT    LOCOMOTIVE  WITH  WALSCHAERT 

MOTION. 


VALVE 


Lake   Suokk   &    MiciiKiA.N    Southern    Railway. 


Walschaert  link  motion- combines  two  entirely  distinct  mo- 
tions— that  derived  from  a  single  eccentric  and  the  other 
from  the  crosshead — in  such  a  manner  (see  Auchincloss)  that 
their  combined  effect  is  quite  analogous  to  the  motion  ob- 
tained from  the  stationary  link.  The  eccentric  is  usually 
applied   in  the  form  of  a  return  (-rank  from   the  main  crank 


be  accompanied  by  similar  effects  in  the  motion  of  the  val  ", 
which  prevents  the  irregularity  from  deranging  the  evei.  s 
of  the  stroke. 

American  practice  has  favored  the  Stephenson  motion,  "Wi. 
its  variable   lead,  and  the  Ija-ke  Shore  &  Michigan   Southern 
is  understood  as  turning  toward  the  Walschaert  gear  for  coii- 
structive   reasons.    Large   freight  engines   afford    little  roc 
for   eccentrics   between    the   driving    wheels.     While   there 
sufficient  space  for  the  parts,  they  are  very  inaccessible,  ai 
the  result  is  that  they  are  not  properly  inspected.     Walschae 
gear  strongly  recommends  itself  on  the  score  of  accessibilit\, 


l.AKE     SHORE     LOCO:\l(>TIVE     WITH     WALSCHAERT     VAI.VE     (;EAR.  —  A.MERU  A.\    I,(MOM(»Tl VE  COMrANV.     BuUderS. 


VAIA'E    SETTING    OF    ENGINE    812,    WITH    WAL.SCHAERT    VALVE     MOTION. 
(Meaisuremeuts  Furnished  by  the  RaUroad  Company). 

Position. 

Forward   .Motion —        Pre-Admissioii.                         Lead,  Port  Opening.                     Cut  Off.                                Relea.se.                            Closure. 

R.  H.  Side.          Front.            Back.          Front.           Back.  Front            Hack.          Front.           Back.            Front.            Back.          Front.            Back. 

Full  gear 3-64               3-64                9-64               »-04  2               1  1.^-1 «          27%                 27                 30%               30Vj               1%               19-32 

%  stroke    3-32               3-32               9-64               9-64  %               "x                211-16            20%             28%               28                   4 

>^  stroke 3-16               3-16              9-64               9-64  17-32          9-16          16  3-32             16%             26%               26%               5% 

>4  stroke 1/4                    %                    9-64               9-64  21-64        11-32          10%                  117-16       2414               23%               8%               7% 

«4  stroke 11-16             11-16               9-64               9-64  7-32          7-32          5  13-16            6  11-16        21                    20%             11%             11 

Position. 

Backward  Motion —       Pre- Admission.                          L#ad.  Port  Opening.                     Cut  Off.                                 Release.                            Closure. 

R.  H.   Side.          Front.             Back.          Front.           Back.  Front.           Back.          Front.           Back.            Front.             Back.          Front.            Back. 

Full  gear 3-64              3-64               .^-32               %  113-16     115-16          27ys                  27                 30%               30    5-16        111-16       IV. 

^stroke 3-32               3-32               .-)-32               %  9-16        19-32           17  9-16           17  11-16     27%               26  11-16        5    5-16       4% 

'4  stroke 5-l6              5-16              J)-32               %  5-lG           5-16            9%                 10    3-16      23  13-16       23    9-16        8    7  16       8  3-16 

Eccentric   crank   travel I 17  1 5-16  ins.          Steam    load,    backward    3-16  ins 

Link   radius    ^ fif>  «ns.          steam  port    1 .%    ins. 

Steam  lead,  forward   3-16  ins. 


ifi 


pin,  its  center  being  located  on 
a  line  at  right  angles  to  the 
crank  arm.  The  angular  advance 
becomes  zero  and  the  link  gives 
no  lead  or  lap.  The  link  oscil- 
lates about  a  fixed  axis,  and  its 
radius  is  the  length  of  the  radius 
rod.  In  the  construction  illus- 
trated, the  end  of  the  radius  bar 
is  connected  to  the  link  lifter 
arm  by  a  slip  joint.  A  union 
bar,  pinned  to  the  combination 
lever,  extends  from  a  short  arm, 
which  is  rigid- 
ly secured  to 
the  crosshead. 
This  lever 
combines  the 
eccentric  and 
crosshead  mo- 
tions, provides 
the  angular  ad- 
vance, and 
gives  the  valve 
constant  1  a  p 
and  lead.  This 
motion  facili- 
tates the  equal- 
ization of  cut- 
off, and  causes 
the  irregulari- 
ties of  the  pis- 
ton  motion    to 


I'LAN   VIEW   OF  VALVE  GEAR. 


WALSCHAERT   VALVE   GEAB   APPLIED  TO   X   LAKE   SHORE   LOCOMOTIVE. 


1 
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and  it  is  not  believed  that  the  exposure  of  the  valve  gear  to  IMPRESSIONS  OF  FOREIGN   RAILROAD  PRACTICE. 
artidentai  derangement  when  outside,  by  being  struck  by  ob- 

si  ructions,  constitutes  a  serious  disadvantage.    This  gear  haa  Euitobial  (Jobrespondencb. 
JMjen  used  in  a  small  way  for  many  years  in  this  country  with- 

out  difficulty,  and  it  now  appears  to  meet  a  newly  developed  ^  ^  »  '  * 
eed  It  wi;  originally  developed  by  E.  Walschaert,  in  Bel-  ^^"ends,  take  the  advice  of  one  who  knows  and  do  not  at- 
rium in  1844.  It  was  applied  to  the  Mallet  compound  of  ^^^^^  t"  J"'"^  <>"  ^  ^'^^^'^^^  train  at  a  gladly  forgotten  station 
Z  Baltimore  &  Ohio  last  year,  as  shown  on  page  237  of  the  on  the  edge  of  France  after  the  train  has  started.  It  is  only  by 
June  '04,  number  of  this  journal,  and  is  in  common  use  abroad.  "^"tue  of  being  the  editor  of  this  journal  that  I  am  not  now 
■  The  Lake  Shore  locomotive  is  similar  to  the  New  York  Cen-  'anguishing  in  a  dungeon  in  some  old  Bastille  in  this  sunny 
irai  2-8-0  freigut  locomotives,  illustrated  in  this  journal  '^nd.  I  had  a  ticket,  but  arrived  late  and  had  lots  of  hand 
in  January.  1904,  page  16.  This  valve  gear  was  selected  be-  'baggage.  The  train  had  just  started  for  a  60-mile  run  without 
cause  of  its  accessibility,  the  lightness  of  the  parts,  and  tbe  ^  stop.  The  door  of  the  coach  was  closed,  but  I  got  it  open 
fact  tHat  it  permits  the  use  of  two-bar  front  frames,  f  ■  -  ^""^  ^^^  '"•  f'e"  '^  J"^^  ^he  word,  because  I  landed  in  the  arms 
Walschaert  gear  also  offers  the  advantage  of  direct  pull  and  "^  the  guard,  who  might  himself  have  been  imprisoned  for  mv 
thrust  throughout,  and  it  should  be  specially  advantageous  o^^nse.  He  was  immediately  reinforced  by  a  large  bunch  of 
for  compound  locomotives,  where  the  increase  of  lead  of  the  f^^e^ch  soldiers,  with  whom  the  trains  are  always  more  or 
Stephenson  gear  necessitates  providing  large  spaces  to  com-  '^«s  filled.  I  was  seized  by  many  hands  and  dragged  into  the 
press  into.  It  is  noteworthy  that  the  four-cylinder  Vauclain  'I*™  ''S^t  of  a  compartment  and  then  the  jabbering  began, 
compounds  (see  American  ENciiNEEB,  June,  1903.  page  210)  Their  part  was  in  French  and  mine  in  English.  I  had  my 
require  valve  chambers  of  the  same  diameter  as  the  high  pres-  ti^^et  and  waved  it.  but  ineffectually.  It  was  evident  that  a 
sure  cylinders                                                              •  commandment  had  been  broken  and  something  was  to  be  done 

with  me.     The  years  of  study  of  French  at  school  were  top     / 

CONSOLIDATION    IX)COMOTIVE.— WAL.SCHAERT    VALVE    .MOTION  ,                       .                        i-   v,            *u5          „    «•«   *    *u«^«    ^^^^    ^^a    ^^^ 

long  ago   to  accomplish  anything   against   these  odds  and   so 

Lake  Shore  &  Michigan  Ck.niral  Railway.  ,,  ,  ,    ,  .     -„  !o     j       n.i, :„: „„j  ,.: « 

volleys  of  good  American  were  fired  with  precision  and  vigor. 

^'^^''^'"''  i>i.\iENsioNs.  ^^  whatever,  but  an  inspiration  led  me  to  produce 

Gauge     ....,..»..  w .,..,......,.  .^  ..  .    4  ft.    S>^  Ind.  o                                i                           r                                           r 

Kuti   , .,'.>... v.. »:v:.,.vvi^,.  .,.i.. Bituminous  coal  a  oopy  of  the  American  Enoineeb  from  the  luggage  and  this 

Wuight   in  working  order    .......-..'....■,  i  ■«•«■;•'*- V.  •'♦...  .    223,000   lbs.  i.        •.  -kt    *  i  •  i.    ^        «    u*   u      •         *  <        n. 

Weight  on  drivers ...-•.-. ... ...,;:;. . . ._  198,000  lb..  won  the  day.    Not  knowing  what  might  be  in  store  for  me.  it 

Wheel  base,  driving  .....;,.>-■..,,..  17  ft.    0     ins.  seemed  necessarv  to  escape  the  railroad  premises  very  hur- 

WlK-el  base,   total    ..••.•;  .V. ; ..;  .    25  ft.   11       ins. 

Wheel  base,  total  engine  and  tender .'. .  «o  ft.    614  ins.  riedly  in  the  small  hours  of  the  morning  when  the  next  station 

Tra.tive  power 4.5.685  lbs.  ^,^^  reached.  Which  fortunately  was  where  I   wanted  to  go. 

CYLINDERS. 

i>iameter    23  ins.  ^^w  it  seems  very  funny,  and  the  joke  is  too  good  to  ke^', 

stroke  of  piston 32  ins.  1,^  ]gj_  j,^g  seriously  advise  all  travelers  to  take  a  copy  of  the 

Diameter  of  piston   rod   4   ins.  •'                                                                              '' 

Kind  of  piston  packing  cast  iron  rings  AMERICAN  E.Niii.NEEB  with  them.     It  surely  had   a  wondefful 

'^'^^^'t^s-  effect  on  those  cheerful  Frenchmen.     It  moved  and  impressed 

Svei':::;:;:;:::;::::::::';;:::^:;:;:.:x'..^.^.^.^.^^^^^^.^...'.  e'l^  t^em;  they  let  the  villain  go  and  i  lost  the  opportunity  to 

steam  lap v.  .,.,...,..,..> wy  ».;-.•....•. 1  in.  scratch  my  initials  on  cold  French  prison  walls.     I  ought  to 

Exhaust   lap    ...*.».;•..■;;.  .i  i......i  *.  i 0  m.  *                                                           ^                                         " 

WHEELS.  have  been  arrested,  and  so  ought  everybody  who  jumps  on  to  a 

Diameter  of  driving  wheels  outside  of  tire 63  ins.  moving  train — unless   he  "has  to." 

Diameter  of  driving  wheel   centers    .,...;...;.;....,*.. 56   ins.  „,.,            •        t-.       1       j        -j-                                .<  1                        -,         j,      ..t. 

Material  of  driving  wheel  centers  ...v.. ;;;-... :..,..* Cast  steel  When    in    England,    riding   on    a    well-known    railroad,    the 

!!!!!m!!!I!  ^""fT  LJK''^*'''^?'''^  ■  .•••:•■ '  V  ■  •  '"-'in'  V  V  ^1^0  i^'"'  ti'aJn  had  started  and  a  great  commotion  occurred  in  the  com- 

Diameter  and  length  of  main  driving  journals.  .....    10       ms.  x   12  ms.  =" 

Diameter  and  length  of  other  driving  journals......     9'o  ins.  x  12  ins.  partment  next  to  mine.    A  man  had  dared  to  get  on  when  tne 

Engine  truck,   kind    Two-wheeled   swing  ^      .                  .              ^.             -.-r      r^     ■.    ^    ■    j,    ^ 

Engine  truck  journals 6>.i  ma^  .X  IP  ins.  t'ain  was  in  motion.     He  had  tried  to  get  on  once  and  was 

iioiLEK.                                       ■-;.'  foiled  by  the  guard.    He  tried  again  and  was  successful,  only 

SSde  diameter-  of  firstrinV  ^V.^'fi^'^X  *!'!"' .'f^fi-^'slS'  iS  *«  »>^  P""«*^  «"*  °f  ^he  compartment  by  the  legs.    He  was  then 

Working  pressure   * .,. ..<...,,... i^ ,.-.>..••-•-*> i - •.-  200  lbs.  surrounded  and   taken  off  to   the   police  station  for  breaking 

Firebox,  length    ;.'.-;..».  i..  ii  .....•.;.■.;..-.  .i..  ii. ..-   106  ins.  ..        ,                xt      *    j         ^i.                        i.    j         .c    n                   ^      *    ..^ 

Firebox,  width   ....: .......;     76  ins.  the  law.       Next  day  the   papers   had  a  full   account  of  the 

Firebox  plates,  thickness „ .  .^.^^^side^  1ts!?'tlib''e%hee^.  9°  id  ins.  struggle  and  notice  of  the  trial.    It  did  not  seem  to  occur  to 

Firebox,  water  space— side,  back  and  front 4%  Ins.  any  one  that  it  might  be  dangerous  to  pull  a  man  off  a  moving 

Tubes,    number    46u  ...       ,.^,.,,                        , 

Tubes,   diameter    2  ins.  train  after  he  had  safely  got  on.     In  traveling  in  Ehirope  it  Is 

Tubes'  ITS^   ^■'^•■•^■•^•-■•^•^^^^•.•••••••1^^^>' u:'"p  well   to  arrive  at  your  station  at  least  three-quarters  of  an 

Heating  surface,  tubes  ;.,,;,/.. i. ; J. .-^ ;:,:■/;. vy,. .  3,709.42  sq.  ft.  hour  before  the  train  leaves  in  order  to  avoid   these   lit*'e 

Heating   surface,    flreboj    ..,».;■;.  a  ...■:*  ,1.  ..,.■....»...*  .182.5   sq.    ft.  » 

Heating  surface,  arch  tubes  :..;:.  i.;;^  ..-,:.•...,.......  ;;i    -     30.        sq.ft.  nifflCUltieS.             V.. 

r.T^tl''\rZ'^^'^'  ^"*^'    ..w.v.;:^.vv.i..-.>  3.921^2  sq.  ft.  ^hese  experiences,  however,  explain  why  so  few  passengers 

<;rate.   style .;..., rt^? :'.,.;-". i-i^^. Rocking  are  injured  on  English  and  Continental  railwavs.    Regulations 

hxhaust    pipes     >:.'.-;  ,,■-  .V.i  ,■*•...-. Single  .                 jxi,'               .,         .          j,.         „" 

Smoke  stack,  top  above  rail   ......;'  .....  14  ft.  9%  ins.  are  provided  and  they  must  be  obeyed,  by  all — as  a  rule. 

TENDER.  Railroads   are   taken    very   seriously    in    Europe.      Nothing 

Whirls.-  diameter    . .  .•.■;;:^;::;:;;::^:Ce:^;:^tt"  ■.'.  .^*'"  sfC  there  is  done  to-day  and  undone  to-morrow.    Progress  is  slow. 

journals,  diameter  and   length.  ;.,....,,-■;,>....;.. i'..:..,.i  Sit.  ins.  x  10  ins.  yet  there  is  progress.     The  equipment  is  kept  up  in  the  best 

Tender  frame    .■,•;  ;,-;  .v.'i-^;'; ; ; . .  i.v. .    10-in.   channel 

Water  capacity    ......,,.....'; .........:.......  7,500  gals.  Of  condition.       Signals   are   everywhere.     Travelers   are   pro- 
Coal  capacity   Uv.v-..Vi ;.,.-..: .V..-.;....   12  tons  ^g^.^^^  against  faults  of  others  and  faults   of  their  own.     No 

In  the  matter  of  weight  of  parts,  the  details.  In  pairs,  of  trespassing,  whatever,  is  permitted.    Much  fault  mav  be  found 

the  Walschaert  gear   of   this   engine   are   as   follows:     Cross-  ^jth  methods,  but  no  price  is  too  high  to  be  paid  for  safety, 

head  arms.  60  lbs.;   vibrating  rods,   220  lbs.;    eccentric   rods,  our  own  railroads  will  avoid  future  Government  interference 

220   lbs.;    links,   260   lbs.;    transmission   bars,   140   lbs.;    valve  jf  ^^ey  will  study  this  lesson  in  time. 

rods.  70  lbs.;    eccentric   cranks.   100  lbs.;    vibrating   links.   70  i  found  several  foreign  locomotive  men  surprisingly  well  In- 

lbs.;  valve  stems.  72  lbs.,  and  transmission  bar  hangers,  72  lbs.  formed  upon  American  practice.     One  of  them  in  England  r^- 

This  means  a  total  weight  of  1,252  lbs.   for  the  entire  valve  furred  to  recent  American  locomotives,  stating  sizes  of  cvlin- 

gear  of  the  Lake  Shore  engine,  not  including  the  valves.    The  ^ers.  heating  surfaces,  weights  and  other  details,  indicati.ig 

weight  of  the  corresponding  valve   gear  parts  of  a   recently  a  close  study  of  our  progress.     In  Mulhouse  I  found  Mr    -le 

.onstructed  20  x  28-in..  4-6-0  engine,  with  Stephenson  link  Qjehn  studying  our  practice  by  having  his  draftsmen   repro- 

motion.   IS  2.734  lbs      Such  a  weight,  which  must  be   moved  ^^^e  in   working   drawings   various   details   which   appear   In 

and  reversed  for  every  revolution,  imposes  severe  duty  upon  American  journals,  in  order  to  ascertain  whether  or  not  Idea* 

the  eccentrics,  and  it  is  not  surprising  that  they  heat.  obtained  from  them  could  be  adapted  to  hte  practice.    Nothing 
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new  appearing  in  this  way  is  missed,  and  I  found  his  drafts- 
men at  AIul house  very  thoroughly  informed  on  American 
locomotives.  In  fact,  they  asked  me  questions  which  I  found 
difficulty  in  answering.  Tliey  "went  for"  me  on  the  subject  of 
frame  construction,  and  as  a  result  I  may  be  able  to  present 
something  interesting  later.  Plate  frames  were  thrown  at  me 
very  vigorously  and  with  the  force  of  strong  arguments.  1 
do  not  believe  the  vital  question  in  frames  is  whether  they 
should  be  of  plate  or  bar  construction.  If  English  and  French 
locomotive  frames  were  not  so  thoroughly  braced  laterally,  the 
plate  construction  would  go  to  pieces  as  rapidly  as  bar  frames. 
If  our  bar  frames  were  as  thoroughly  braced  as  the  foreign 
plate  frames,  they  could  not  possibly  give  the  trouble  which 
we  are  not  experiencing.  The  de  Glehn  compound  at  Bel- 
fort,  for  the  Pennsylvania,  was  in  the  stage  of  construction 
which  emphasized  the  strength  and  rigidity  of  the  frames, 
both  vertically  and  laterally.  (See  American  Engineeb,  June  1, 
1904).    I  was  surprised  to  find  the  frames  so  deep  and  to  find 


such  deep  and  solid  cross  bracing.  On  page  8  of  the  January, 
Jyu4,  number  of  this  journal  the  frame  experiments  on  the 
J«ike  Shore  and  Michigan  Southern  were  described,  and  on 
page  13  of  the  same  number  the  new  method  of  bracing  across 
the  engine  with  a  large  and  deep  steel  casting  was  described. 
Now,  this  is  exactly  the  thing  which  English  and  French  de- 
signers have  been  doing  for  years.  It  probably  explains  the 
success  of  plate  frames  over  here.  With  such  bracing  we 
might  profitably  experiment  with  plates  because  of  their  abso- 
lute integrity  and  their  great  vertical  strength.  This  form 
would  dodge  the  difficulties  with  welded  iron  frames  and  would 
avoid  the  tribulations  of  those  who  design  and  cast  frames 
of  steel.  Some  of  our  recent  locomotives  have  frames  of  which 
about  one-third  of  the  length  are  slabbed.  It  would  be  easy 
to  try  a  larger  proportion  of  slab  (plate)  section  as  an  experi- 
ment. Breakage  of  frames  is  now  so  serious  with  us  as  to 
justify  such  an  experiment.  G.  M.  B. 

(To  be  continued.) 


HOPPER  BOTTOM  BOX  CARS. 


Chicago.  Biblincton  &  Ql'incy  Railway. 


This  road  is  operating  1.000  box  cars  each  fitted  with  4  hop- 
pers, as  illustrated  in  the  accompanying  engravings.  They  are 
proving  of  considerable  value  to  shippers,  particularly  in  coal 
trade,  where  the  cars  may  be  unloaded  over  chutes.  The  cars 
are  40  ft.  long  and  of  40  tons  capacity. 

The  sectional  drawing  shows  the  arrangement  and  sizes  of 
the  sills,  truss  rods  and  the  construction  of  the  hoppers,  which 
are  placed  between  the  intermediate  sills,  with  sloping  ends 
and  closed  by  substantial  doors,  held  by  chains.  An  inside 
door  fits  the  opening  in  the  floor,  giving  a  continuous  flush 


The  Railroads  at  the  Exposition. — In  its  World's  Fair 
number,  dated  December  31,  the  Railway  and  Engineering  Re- 
view brought  out  the  largest  and  finest  special  edition  which 
we  have  ever  received.  It  is  devoted  to  ^the  transportation 
exhibits  at  the  World's  Fair  in  St.  Louis,'  and  constitutes  a 
fitting  presentation  of  the  department  of  transportation,  over 
which  Mr.  Willard  A.  Smith  presided  as  chief.  With  286  pages 
and  619  illustrations,  these  important  exhibits  are  presented 
in  an  appropriate  manner  for  preservation  by  those  who  look 
upon  universal  expositions  as  bench-marks  of  progress.  Noth- 
ing'mthe  department  is  omitted  or  slighted,  and  the  entire 
work  is  ably  and  artistically  treated.  As  to  the  progress  repre- 
sented, it  is  interesting  to  know  that  the  average  weight  of  the 
locomotives  at  St.  Louis  is  greater  than  the  heaviest  locomo- 
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OKTAILS   OF    HOPPKB    IKWRS    ON    C,    B.    &    Q.    BOX    CARS. 


floor  over  the  hoppers  when  the  loading  is  other  than  coal. 
These  doors  are  removable  and  are  secured  to  the  side  of  the 
car  above  the  girts  and  held  by  buttons  when  coal  is  to  be 
loaded. 

With  four  floor  openings,  each  llVz  in.  x  6  ft.  10  in.,  a  load 
of  coal  is  very  easily  removed  and  it  is  evident  that  the  car 
must  be  popular  with  those  who  are  prepared  to  take  advant- 
age of  its  construction.  The  drawing  was  supplied  for  this 
description  by  Mr.  C.  B.  Young,  mechanical  engineer  of  the 
Chicago,  Burlington  ft  Qulncy  Railway. 


Nkw  Turbisks  at  NiA(iAB.\ — Two  of  the  new  10,000-h.p.  tur- 
bines of  the  Canadian  Niagara  Falls  Power  Company  were 
started  January  2  with  completely  successful  results,  each 
generator*  developing  12,000  volts. 


tive  exhibited  at  the  Chicago  World's  Fair  in  1893.  Track, 
terminals,  signals,  bridges,  tunnels,  the  materials  of  engineer- 
ing work,  rolling  stock,  machinery  and  statistics  are  all  in- 
cluded in  such  form  as  to  render  the  number  convenient  as 
well  as  valuable  as  a  record.  Mr.  Willard  H.  Smith,  president 
of  the  Railway  and  Engineering  Review,  and  his  staff  are  to 
be  congratulated  upon  this  production. 


Hkavy  Passen<,er  Train  in  England. — The  London  &  North- 
western is  handling  passenger  trains  of  20 Vi  coaches,  weighing 
400  tons,  behind  the  tender,  at  average  start-to-stop  speeds  of 
.54  to  55.4  miles  per  hour  over  very  easy  grades.  According 
to  Mr.  Rons-Marten,  the  new  passenger  locomotives  of  this 
road  are  called  upon  to  haul  trains  weighing  as  much  as  500 
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BAI>II)    PI-AMNG    OF    ECCENTRICS. 


for  fitting  the  piston  head  end.  After  the  thread  is  cut  and 
the  nut  fitted,  which  requires  about  10  minutes,  the  rod  is 
passed  to  the  man  who  cuts  Uie  keyway  and  assembled,  feiady 
for  the  engine. 

From  1%  to  2  hours  are  required  for  tlie   lathe  work,  and 


A  reduction  of  14  hours  in  the  time  required  for  setting  up 
and  planing  10  eccentrics — 20  halves — was  effected  at  the  West 
Albany  shops  of  the  New  York  Central  Railroad  by  improving 
the  clamping  device  for  holding  the  eccentrics.  The  long  chan- 
nel plate  shown  In  the  drawing  has  a  tongue  which  fits  into 
the  groove  in  the  planer  table  and  keeps  it  central.  The  eccen- 
tric halves  are  supported  by  the  hard  wood  blocks  and  are 
leveled  by  wedges.  At  each  half  a  %-in.  bolt  is  passed  through 
the  flange  of  the  channel  plate  and  the  2^  x  lV4-in.  clamping 
strip.  To  hold  the  eccentrics  more  securely  and  thus  permit 
heavy  roughing  cuts  to  be  taken  74-in.  set  screws  are  passed 
through  the  clamping  strip,  as  shown. 

Two  hours  are  required  to  set  the  20  halves  in  place  and 
3  hours  are  required  for  the  planing.  A  roughing  and  a  fin- 
ishing cut  are  taken  with  high  speed  steel  at  a  cutting  speed 
of  25  ft.  per  minute  on  a-Niles  planer  about  25  years  old.  The 
old  method  was  to  hold  each  eccentric  half  by  a  forked  clamp 
with  one  bolt.  This  did  not  hold  them  very  securely,  and  it 
was  necessary  to  take  3  cuts;    the  total  time   for  setting  up 
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TIRMNG   AND   FITTING    PISTON   RODS. 

about  2  hours  for  putting  in  the  keyway  and  assembling.  This 
information  is  furnished  by  Mr.  Louis  Schlebecker,  who,  dur- 
ing the  month  of  December  (280  hours)  rough-turned  110  rods, 
recut  and  finished  120.  ptied  to  crossheads  96,  fitted  to  piston 
heads  108,  cuts  threads  on  67  and  straightened  4. 


FORTY    CENTS   PER  MILE. 
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MKTIIOn    OF    CI.A.MI'tNCi     Kt'CKNTRICS    O.N     PLANER, 


and  planing  requiring  about  19  hours.  We  are  indebted  for  this 
information  to  Mr.  L.  H.  Raymond,  general  foreman  at  West 
.\lbany,  and  to  Mr.  John  Heim,  the  machine  operator.  This 
is  excellent  work  for  an  old  machine.  Space  will  be  gladly 
supplied  in  these  columns  for  records  and  methods  as  good  or 
better  than  this,  either  on  an  old  or  new  machine. 


The  Congte  State  Railway  presents  an  example  to  the  traffic 
managers  of  the  world,  which  undoubtedly  many  would  like 
to  follow,  in  order  to  improve  the  figures  shown  in  their  an- 
n\ial   reports.     According   to  Mr.  D.   C.  Snyder,  a  missionary 

from  West  Africa,  who  is  spending 
a  vacation  in  this  country,  this  road 
is  260  miles  long,  running  from 
Matadi,  at  the  mouth  of  the  Congo, 
to  Stanley  Pool.  Twenty-four  hour.< 
is  required  for  the  trip.  Mr.  Sny- 
der states  that  the  first -class  pas- 
senger fare  is  |100  and  that  the 
station  agents  do  not  go  through 
the  formality  of  selling  tickets. 
Second-class  fare  is  $10.  There  is 
but  one  passenger  train,  which  runs 
on  alternate  days.  The  cars  are 
very  uncomfortable  and  the  trip  is 
referred  to  as  misery  and  torture. 
In  spite  of  the  extarordinary  tariff 
of  40  cents  per  mile  the  number  of 
passengers  averages  about  15  per 
trip  and  even  at  these  rates  people 
are  fortunate  to  ride,  as  the  only 
alternative  is  to  travel  through  the 
jungle  for  three  weeks  with  native 
guides.  The  grades  are  very  heavy 
and  probably  the  road  pays  better 
than  any  other  line  in  the  world,  as  a  great  deal  of  freight  i« 
carried  in  addition  to  the  passengers.  Imagine  the  character 
of  the  annual  report  which  the  Pennsylvania  Railroad  would 
be  able  to  make  if  its  passenger  tariff  was  on  a  40-cent  basis! 


E«-<-putriB8 


TrRXlX<;    AND  FITTING   PISTON    RODS. 

These  steel  rods,  the  general  shape  of  which  is  shown  in 
the  sketch,  are  from  46i^  to  51  ins.  long  for  those  of  3%  ins. 
diameter  and  up  to  60  ins.  in  length  for  those  of  larger  diam- 
eter. In  place  of  doing  the  lathe  work  on  a  pair  of  these 
rods  in  12  hours,  as  was  done  formerly,  5  or  6  rods  are  now 
turned  out  in  9  hours. 

The  first  operation  is  to  turn  the  rough  3%-in.  rod  to  within 
1-16  in.  of  its  finished  size.  This  is  done  at  a  cutting  speed 
of  90  ft.  per  minute,  with  a  feed  of  3  ins.  per  minute.  From_ 
15  to  25  minutes  are  required  to  rough  turn,  cut  off  to  length 
and  recenter.  About  ten  minute^  are  required  to  finish  the 
body  of  the  rod,  which  is  done  at  a  cutting  speed  of  150  ft. 
per  minute.  Fitting  the  taper  end  to  the  crosshead  and  driv- 
ing it  to  within  Vs  in.,  which  is  left  for  the  key  to  draw,  takes 
about  13  minutes.  After  marking  the  rod  for  the  keyway,  it* 
is  again  placed  in  the  lathe,  and  about  15  minutes  are  required 


PRo<iKEss  IN  Locomotives. — Within  the  personal  experience 
of  the  speaker,  the  Chicago  &  Northwestern  Railway  has 
doubled  the  total  weight  of  its  average  locomotive,  and  has 
also  doubled  the  available  tractive  power.  In  1874  this  rail- 
way owned  300  locomotives;  the  smallest  had  8K  x  12-in.  cyl- 
inders, weighed  20,000  lbs.  and  had  a  tractive  effort  of  but 
2,000  lbs.  The  largest  weighed  70,000  lbs.  and  had  a  tractive 
effort  of  14,600  lbs.  The  average  of  the  300  was  about  55.000 
lbs.  weight,  and  10.160  lbs.  tractive  effort.  Comparing  the  first 
300  locomotives  with  the  last  300  which  have  been  put  into 
service,  we  find  that  the  weight  has  nearly  trebled,  increasing 
to  145.000  lbs.,  and  the  tractive  power  has  increased  2^4  times 
to  25,700  lbs.  The  smallest  of  these  last  locomotives  weighs 
95,000  lbs.  and  develops  a  tractive  power  of  18.500  lbs.,  while 
the  largest  weighs  162.000  lbs.  and  exerts  a  tractive  effort  of 
30,900  lbs.  Another  comparison  in  bold  figures  is  that  the  total 
weight  of  the  original  300  engines  was  8.283  tons,  while  that  of 
the  last  300  was  21,803  tons.— Robert  Qmylf,  before  studentt 
of  Ames  College.  » 
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ii'W  aii|"iii  iuy  in  thi>  \va>  iij  luisstnl,  and  1  found  his  drall>.- 
HK'u  at  .\JiiUiou.->e  viry  liiuioui;hly  iuroiuu'ti  uii  .Viiieiit;in 
<M-on)titiv»'i'  ,  tn  faft,  iliey  usked  nw.  qut»<tions  whivli  1  foiii.d 
liBiriilty  ill  4»i^wt;«-ing.  They  "went  for"  nic  on  tlu-  .subject  of 
liaMii'  i-untilJiiotJoM,  and  as  a  je.-Nnlt  I  may  he  able  to  present 
-t>nif*thin.ii  inUTeistini;  lal*r.  IMat''  lianu-s  wi'iv  thrown  at  me 
vt'iy  .viijoroiisly  and  with  ihe  ionu?  of  st»on>;  ari;innents.  I 
d«  iM>t  believe  Uie  vital  (luestion  in  frames  i^i  whether  thty 
should  be  of  plate  or  l»ai'  constnulion.  If  Engliish  and  French 
lorojuotivf  irauies  were  not  so  ihoroui;hly  braced  laterally,  ''.e 
plate  lonsiruciiou  would  j;o  to  piens  as  rapidly  as  bar  frames. 
If  our  bar  iVame-i  were  as  tiioroughly  braced  as  the  for<>is:n 
plate  fianies,  tliey  eou Id  not  possibly  give  the  trouble  whi' li 
we  are  not  experii'iK  ing.  Tlip  de  Glehn  eompotind  at  Bel- 
fort,  for  the  Pennsylvania,  was  in  the  stai;e  of  const  ruction 
which  emphasized  the  stnngili  and  rigidity  of  thi>  frames, 
both  vertically  and  laterally.  (See  Amerrwx  E.n<.inke^,  June  1. 
1904).    I  wa.^*  surprised  to  find  the  frames  so  deep  and  to  find 


su<h  deep  and  .solid  cross  bracing.  On  page  S  of  the  January, 
IHUl,  uiinilier  ot  iliis  journal  the  frame  experinienis  on  tiie 
Lake  Shore  and  Michigan  Southern  were  describetl,  and  on 
l»ago  13  of  tlif  same  number  I  he  new  nn-ihod  of  bracing  acio.ss 
the  engiuie  wiih  a  large  and  deep  steel  casting  was  described. 
Now,  this  is  e.\a.  ily  tlie  Uiing  which  English  and  French  de- 
signers have  been  doing  for  yi  ars.  It  probably  explains  tlie' 
.-<tnce.ss  of  i)late  frames  over  here.  With  such  bracing  we 
might  profitably  experiment  with  plates  because  of  their  abso- 
hiie  integrity  and  their  great  vertical  strength.  This  form 
would  dodge  the  difficulties  with  welded  iron  frames  and  would 
avoid  the  tribulations  of  those  who  design  and  cast  frames 
of  steel.  Some  of  our  recent  locomotives  have  frames  of  which 
about  one-third  of  the  length  are  slaj)bed.  It  would  be  easy 
lo  try  a  larger  propoi'tion  of  slab  (plate)  section  as  an  experi- 
ment.^ breakage  of  frames  is  now  so  serious  with  us  as  to 
Justify  auth  ait  experiment.  G.  M.  B.  . 

(To  he  contiwed.) 


HOPPER   BOTTOM  BOX  CARS. 


CiUCV-V,    .Bt  KMuV<,Tl>ii»    &    Ql.'JNCV    Rvnw  AY. 


This  road  is  operating  l.Odu  box  «ars  each  fitted  with  4  hop- 
persi;  as  niustrated  In  the  accompanying  engravings.  They  are 
proving  of  j'onsideiiaWe  value  to  .shipiK-rs.  particularly  in  coal 
Made,  wht-rc  the  lars  may  be  unlouied  over  ehutes.  The  cars 
are  4t,»  ff.   hmg  and  of  40  tons  capacity. 

The'f!t'cticfna3,dra\ving  shows  tl»e  arrangrmeni  and  .sisses  nf 
I  he  sills.  triM«  rods,  and  the  construrtioji  of  the  hoppers,  which 
ar*^  placed  betwe  n  the  intermediate  sills,  with  sloping  ends 
and  elo.sed  by  substantial  doors,  held  by  chains.  .\n  inside 
door   fits  thfr>  opi'nini;   in   the  floor,   uivinc:  a  rontinuous   flush 


TiiK  R.viLK<).vi»s  .\T  TiiK  ExiH>siTio.N. — In  its  World's  Fair 
number,  dated  December  .31.  the  ItaHuay  ami  Knijincering  Re- 
view brought  out  the  largest  and  finest  special  edition  which 
we  have  ever  received.  It  i.s  devoted  to  the  transportation 
ixhibits  at  the  World's  Fair  in  St.  I.ouis,  and  constitutes  a 
fitting  presentation  of  the  department  of  transportation,  ovfi 
which  Ml.  Willard  A.  Smith  presided  as  chief.  With  28G  page.s 
and  tll!>  illuslratifuis.  tht-se  important  exliibits  are  presented 
ill  an  approi>iiate  manner  for  preservation  by  thost  who  look 
uiion  nniver.sal  expositions  as  l)ench-markK  of  progress.  Noth- 
ing in  the  department  is  omitted  or  slighted,  and  the  entire 
wiirk  is  ably  and  aitistically  treated.  As  to  the  i>rogress  repre 
sented,  it  is  interesting  to  know  that  the  average  weight  of  the 
locomotives  at   St.  Louis  i.s  gii-ater  than  the  h<'aviesf  loconio 
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floor  over  .the-  hoppers  wlien  liie  loading  is  other  than  coai. 
These  doors  are  removable  and  are  secured  to  the  side  of  the 
car  abover  the  girls  and  held  by  buttons  when  coal  is  to  I'e 
loaded. 

With  four  floor  openings,  nach  17':;  in.  x  (J  ft.  10  in.,  a  load 
of  coal  iatrery  easily  .removed  and  it  is  evident  that  the  car 
must  be  popular  With  tliose  who  are  prepared  to  take  advaiit- 
age  of  its  c-oustniction.  The  drawing  was;  supi)Iied  for  this 
description  by  ,\lr.  C.  IV  Young,  mechanical  enuint-er  of  t'le 
<'hicago.  Burlington  £  Qniney  Railway. 


N'KM  TiiAbixkp  \\  .\i  \<  VKA  Two  of  the  new  lo.OOO-h.p.  tur- 
bine.s  of  the'  Canadian  .\iagara  Flails  Power  C'otnpany  were 
started  January  2  with  completely  successful  results,  each 
gf^nerator  developing  12,000  volts. 


live  exhibited  at  the  Chicago  World's  Fair  in  1893.  Track, 
terminals,  si.unals.  biidges,  tunnels,  the  materials  of  engineer- 
ing work,  rolling  stock,  machinery  and  statistics  are  all  in- 
cluded in  such  form  as  to  render  the  number  convenient  as 
well  as  valuable  as  a  record.  Mr.  Willard  II.  Smith,  president 
of. the  ItaiUciiy  oinl  Knrfinrctimj  lievitnv,  and  his  staff  are  to 
be   eonfrratulated   upon   this  production. 


Hkavv  pA.sst.MKK  Tismn  IN  En(.la .M>.— Tlic  Loiidon  &  North 
western  is  handling  pas.senger  trains  of  20',j  coai-hes,  weighing 
4f«M  tons,  behind  the  tender,  at  average  start-to-stop  speeds  of 
.".4  to  :'..'>. 4  miles  per  hour  over  very  ea.sy  grades.  According 
to  .Mr  Hoiis-Mart<  n.  the  new  passenger  locomotives  of  this 
road  are  called  upon  to  haul  trains  weighing  as  much  as  500 
Ion* 
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for  littiui;  tU«-  jtistou  >irH«l  widi  AKor  the  llircaJ  is  cut  atnl 
Vln'  mil  fitted,  wliii-li  r(-(|iiii-(>i«  altoirl.  IM  iiiimiU'.s,  tin-  rod  i-~ 
jjassi'd  to  llie  nuiU   wlio  iti{<  lin-  Kfy\va>   ainl  assoniUles.  i«'a<ly 

/or  thtioensJni?  :  :^v  ■ 

From  1^5  to  -1*  liours  are  Jwiuiied  loi-  iJie  lailie  woiK.  and 


A  rfedmijou  of  11  iioiua  iu  ibe  time  requirfd  for  settiug  up 
aii'i  plauing  I'J  ecLvuiri* s— 20  halves — was  etteeted  at  the  Weit 
Albany  shops  of  the  New  York  Central  Railroad  by  fhiproxing 
ilif  claiuping  device  for  holding  ihe  tcoentrics.  The  loug  tlian- 
iii'l  plale  .>^ho\vii  in  the  drawing  has  a  longut  wliit  li  tits  into 
■he  groove  iu  the  planer  table  and  Iv^^ps  it  central.  The  eccen- 
trii-  halvts  are  supported  by  the  hard  wood  blocks  and  aie 
tveled  by  wedges.  At  each  half  a  T.s-in.  bolt  is  passed  through 
;lie  flange  of  the  diannel  plate  and  the  2'/^  x  I'l-iu.  clamping 
strip.  To  hold  the  eccentrics  more  securely  and  thus  permit 
heavy  roughing  cuts  to  be  taken  Vi-in.  set  screws  are  passed 
tliruugh  the. clamping  strip,  as  shown. 

Two  hours  are  required  to  set  the  :^o  halves  in  place  ami 
o  hours  are  required  tor  the  planing.  A  roughing  and  a  fin- 
ishing cut  are  taken  with  high  speed  steel  at  a  lUtling  speed 
of  25  ft.  per  minute  on  a  I)Jiles  plant-r  about  25  years  old.  The 
idd  method  was  to  hold  ea<h  ect  oniric  half  by  a  forked  damp 
with,  one  boll.  Tliis  did  noi  hold  tiiem  very  secuiely.  and  it 
sv;i.s   nei-essaiy   to  lake   '!   cuts:    tlie  total    time   for  setiint;   up 


about  2  iiours  for  puitin^i  iti  the  keyway  and  as*!embliugi  Tliis 
iuforniaiion  is  furnished  by  Air.  Louis  Schlebe<-ki  r,  who,  dur- 
ing ihe  month  of  Decemljer  v2S0  bourse  rough-iurned  110  rods. 
rFcut  and  finished  I  iO.fttred  to  ei'O^wheads  &♦!,  fit  tod  to  piston 
iuads  JOS;  cuts  thrca(b  ou  6T  and  straightened  4. 

FORTY    CENTS    PER   MILE. 
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til. I  iil.iiiing  icquiiina:  about  \'J  hours  We  are  indebted  for  this 
information  to  Mr.  L.  H.  Raynumd.  g<'ueral  foreman  at  \Vest 
Aibany.  and  lo  Mr.  .Tohn  Heim,  the  machine  operator.  This 
is  exiellenl  work  for  mii  old  ma<  hine.  Space  will  be  gladly 
supplied  iu  these  columns  for  records  and  methods  as  .good  or 
bt iter,  than  this,  either  on  &n  old  or  new  maehine.   ■  :i 

rl  i:ilN<i;':A:^lv;KJTTi:^  BOPS. 

These  steel"  r0d»,:ibe:  Keneral  sliapi'  of  whiih  is  showia  in 
tlu>  sketch,  are  from  4«;»^  to  51  ins.  long  for  those  of  Z%  ins, 
dianjeter  and  up  to  r.n  jus^.  in  length  for  those  of  larger  dlam- 
'■i»'r.  In  place  of  doing  the  Iathi>  work  on  a  pair  of  these 
rods  in  12  hours,  as  was  done  formerly.  .".  oi-  f.  rods  are  now 
I'liiK-d  out  ill  ;(  hours.;\.;.;i./:-*\^>-<;. 

The  first  opcraiiou  is  to  turn  Mie  rough  ;4='|-in.  rod  to  within 
1  !•;  in.  of  its  finished  size.  This  is  done  at  a  tutting  speed 
"T  !»H  ft.  per  minute,  with  a  feed  of  :'.  ins.  per  minute.  From 
VTi  to  2.-,  luitmtes-  are  required  to  fough  turn,  cut  off  to  length 
Mild  reifiiter.  .Miout  ten  minutes  are  required  to  finish  th«' 
'"•dy  of  the  rod.  which  is  don-  ;it  a  cutting  spied  of  l.'O  ft. 
per  minute.  Fitting:  tlic  taper  end  to  the  crosshead  ami  driv- 
ing it  to  within  's  in., which  is  left  for  the  key  to  draw,  takes 
ahont  13  minutes.  After  marking  the  rod  for  the  keyway,  it 
is  again  placed  in  the  lathf.  and  about  15  minutes  are  reqivired 


The  Congo  State  Railway  presents  an  example  to  the  traffic 
managers  of  the  world,  which  undoubtedly  many  would  Ijko 
to  follow,  in  order  to  improve  the  figures  showu  in  tlieir  an- 
nual  reports.  ,- .\«<ording    ro  Mr.    IX   C   Snydv^r,  a   missionai> 

tVom  West  Afrii-a,  who.  is  ;*pendini; 
a  vacation  in  tJiis  country/ this  roa«i 
Is  2»;<»  .miles  long,  running  from 
.Maiadi.  at  the  moutii  of  tht'  Congo 
to  Stanley. Poo!,  Twenty-four  hour- 
is  requirt*d-for;t^e  tj'ip.  Mr.  Sny 
der  states  that  the  firs!  <!ass  pas- 
senger fare  is  $ltiq  an  1  liiat  the- 
station  .-agents  do  not  go  ihrough 
the  formaliiy  .)t  selling  ti»keis. 
Secon<l-class  tan*  is  $lo  There  is 
but  one  pas.senger  train,  whi^h  runs 
on  alternate  <Uiys.  T'le  cars  are 
VPi'.V  unronifonable  ami  the  trip  is 
referred  to  as  misery  and  torture. 
In  siute  of  the  extaroniinary  tariti 
of  4o  cents  per  mile  the  number  ot 
passengers  averagts  about  V>  jhu 
trip  and  even  at  these  rates  people 
are  fortunate  to  ride,  as  ih<'  only 
alternative  is  lo  i ravel  through  ilo 
jungle  for  three  weeks  with  native 
«uides.  /."laie  «ra«k»s  are  vei-y 'heavy 
.     '    -     ;     •  anil    profi;^y    the   road    pa.vs   l»etter 

rliku  any  Other  line  in  the  world,  as  a  great  deal  «»f  freight  i*^ 
(■arrJed  in  addiJmn  to  the  passengers'.  Imagine  the  chai-acier 
of  the  aunuai  report  which  thf:  Pennsylvania  Railroad  would 
beahlelo  inaloe  if  its. pa.ssenger  tariff  was  on  a  to.ent  basis! 

l•K<K,l:|^^  i.N  LiKjoMuruKs. — Within  the^  i»ersoual  experience 
of  the  speaker,  the  Chi<-ago  &  Xorthwestern  Railway  has 
doubled  the  total  weight  of  its  average  loiomotive.  and  has 
,als6  doubled  the  available  tractive  power.  In  1S74  this  rail- 
way owned  300  locomotives;  the  .smallest  ha^l  sLj  .\  iiMn.  cyl- 
inders, weighed  I'o.ooo  U.S.  and  had  a  tractive  effort  of  but 
2.000. lbs.  The  largest  weighed  7o,0o(i  |i,s.  and  had  a  tractive 
effort  Of  14, ♦itM»  lbs.  The  average  of  the  SOu  was  al»out  55,00o 
lbs.  weight,  and  10,1»)0  lbs.  trat^tiVe  effort.  Comparing  the  first 
noo  loconioiiv.s  with  the  last  3oo  which  have  been  put  into 
service,  we  find  that  the  weight  ha.s  nearly  trf^bled  in.reasing 
to  145,000  lbs  .  and  the  tractive  i^ower  has  increased  2*2  times 
to  25,700  lbs.  The  smallest  of  th<»se  laet  locomotives  weighs 
95,000  lbs.  and  develops  a  tra<'tive  power  of  1R.T.00  Iks.  wliile 
the  largest  weigh.',  Itl2.000  ihs.  and  exerts  a  tractive  effort  of 
.*?0.i»oo  ll)s.  Another  comparison  iu  bold  figures  is  tha^ithe  total 
weight  of  the  original  300  eng:ines  was  s.L'S3  tons,  while  that  of 
the  last  300  was  21.803  tons—i(oh<rrt  f^uoylr.  btfore  stwlenta 
of  Ames  CnlJeffe:  : 


50 


AMERICAN  ENGINEEK  AND  RAILROAD  JOURNAL. 


WATER    SOFTENING. 

CO.NTBOL   AND    RESULTS    FBOM    A    CUEMICAL    STANDPOINT. 


BY   G.    M.   CAMI'BEIX,    P.    &  L.   E.    B.   B. 


^continued  from  Page  17.) 


With  the  equipment  on  hand,  the  attendant  must  be  instruct- 
ed as  to  how  to  use  it.  A  set  of  instructions  properly  framed 
is  therefore  supplied  and  hung  up  at  a  convenient  point  near 

THE  PITTSBURGH  i  LAKE  ERIE  RAILROAD  COUPANf 

KfORT  OF       (ijZ»Av^'/t>  WATER  SOFTeNIMG  PLMMT 


»T** 


For  meet  rnding  II  ~  Xik 


190& 


fii««4tif 


4J/o  >  j^.iof  j  J  »o        Sti^ooe         34        oj"        O.S 


TimrHai 


«M>Mkr 


tilt. If  JMtrmgM, 


ttartt^\ttffM\ 


7:JoH;n  )0^|-»:-»«        ^Sooo 


3.30T,  *aJ>;   a  Xf       Jfl,  T.fo 


I:3o/|l  rtXrSAS        8^,zSo 


1  *ilt.    looT<  J  IS 


"**••"■'      -f  iJy  ■»  JqI*;  4  >S 


-*3.7-f«. 


»  ao^jj  t,«^.   I  :zo 


Z*^ooo 


lASilitoohJiS        4AlSa 


^.voT^kiSP:.i,ii     JuiSo 


7J.>/t/t.laf;  AHa 


S*S'r.  now'  a^ss 


4i.Ua 


7  Jg<  iiipr^  ro» 


loSooo 


J&hL. 


Htm  wtrm 
maaert 


mitli 


Ai  '4itf 
witti 
Cl—r 


Zi 


<-f    \  KyS 


Z4       oi        ^J 


24^       o  <■ 


*.o 


»»       07 


_J4„_l*.-.Lt«u 


**  .0 1 


24._«>  .,  .'»i_yfli*,'4 


«— .  -...I  ...  I  ami  f^iim, 


cmntts 

~imt  "^  r 


eutiiuT 


€»mrf9     ^M>«M     ^M«#t 


Ctmrf 


lllttlieil, 
Mmr^nttl  milk  H90       -t*- 
titbit  iinil 


/a4'A/o.3«<,   X3     itao*. 


»oi     64Sn    ko'L  AAiii^ 


ZIU     aseit.  4^'liL.  S  3*11 


ziit  ,k:oSr  "fl'/t.  Vtsr. 


*<t  ,11*^11.  -♦<'/«■  ii'^iiT 


*ll      &.iJH    4^'k    a:iSH 


Zlk     0:3»^   JH       »:Ull 


ZIb   ,7-3«<.  JjC      7  Soft, 


zik    lior  -f/     liar 


4-1'lx 


TKltTlO  WtTtH 


-t- 


■f  f  I  -y/  :  »o  .  10  oo" 


XJ       j   4J      I     4-r     ,   /0:«»/» 


/.g       -f  0 


.JX. 


-fe      IP  oc^ 


Z3d±. 


a-fTa 


^f»    <"«", 


il<*pr  efntt  I 


z» 


4  ««cn5 


/'/)  asi.5  «* 


fl9S»pt   m  iW   S  ,  ^ittfhv'^   tfrf  Ihndtf  mprnttnl      Kfp  c»pi  fpr  f9lt'%'ll 

FIG.   1 — WEEKLY  REPORT  SHEET. 
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THE  PITTSBURGH  A  LAKE  ERIE  RMIUiOAD  CO. 

HILT  Knur  FHom 
^tv<rv-^r«r>^  WATtR  SOFTENER. 

fH»  WtTifl  I  Sampit  fktit  inm  Haw  WaHr  ta*): 


the  cabinet  Instructions  for  Whitsett  Junction  are  shown  iii 
Table  1.  The  wording  may  not  be  the  best,  but  the  endeavoi 
was  to  make  the  language  such  that  any  ordinary  workman 
could  fully  appreciate  and  understand  it.  These  printed  in 
structions  are,  of  course,  supplemented  by  verbal  ones  with  anj 
new  attendant  After  the  attendant  has  made  his  tests  accord 
ing  to  the  rules  just  laid  down,  the  next  step  is  the  charging  oi 
the  chemicals  and  the  general  operation  of  the  machine.  In 
structions  for  this  purpose  are  supplied;  those  for  Whitsett 
Junction  are  given  in  Table  2. 
The  exact  amount  of  soda  and  lime  required  is  given  iu 

framed   tables.    The  soda  table  in 
use  at   Williamsburg   is   shown   in 
Table  3,  and  the  lime  table  in  use 
at  Pittsburgh  is  shown  in  Table  4 
la  the  Kennicott  machine  propor- 
tionate soda  treatment  is  taken  care 
of  by   altering   the  amount  of  the 
solutionf  of    saturated    lime    water 
used;  this  latter  is  accomplished  by 
varying  the  size  of  the  opening  in 
the   pipe    admitting   water   to    the 
lime  chamber.    Fluctuation   in  the 
pumping  rate,  and  the  consequent 
required  change  in  amount  of  chem- 
icals used,  is  taken  care  of  by  the 
well-known    principle    of    the    lilt 
pipes  operated  by  a  float  in  the  raw 
water  box;  the  head  over  all  open- 
ings remains  equal.      The  propor- 
tioning of  the  chemicals  is  thus  in 
dependent  of  the  rate  of  pumping. 
The  attendant  has,  it  is  assumed, 
made    his    tests    and    run    in    his 
charges.     If    the    treated    water    is 
not  of  a  proper  quality  the  fault  is 
not    his,    provided,    of   course,    the 
machine  is  in  good  mechanical  con- 
dition and  he  has  followed  instruc- 
tions in  testing  and  charging.    He,  however,  tests  the  treated 
water  for  record  purposes.     If  this  was  the  limit  of  control  over 
the  softeners,  water  softening  would  without  doubt  be  a  failure, 
except  at  such  points  where  a  thoroughly  reliable  and  eflBcient 
man  was  in  charge.    Means  for  checking  results  have  to  be  pro- 
vided.   The  first  check  is  in  weekly  reports,  which  are  for- 
warded to  headquarters.    A  sample  report,  that  for  Pittsburg 
for  the  week  ending  November  26th,  1904,  is  given  in  Fig.  1, 
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VoTKS.—Tw«  sampler  arr  to  bv  tMt«d  from  Soft  Watrr  Bos. 

Tnls  ofthe  mw  water  and  of  the  Treated  water  from  the  %totace  T«nk  are  to  be  fbi>4e 
made  for  the  weeMv  report  <heet. 

Depth  ol  water  to  be  measured  once  each  day. 

ft£ KM/IKS:    TX^a-   Z    .^^rdUc^    vCcuv^      Z'A^<iX^^    X^^iV 


<h\  K^  i^j^a.. 


Kut«  -Tha  Utan  *>pon  SkaM  la  lo  be  iaa4  ^am  «>a«l  Vm.     Sn4  ori^Ml.  mA  te, 
■•  &  M.  CAMPBELL.  ni««bM»li.  P>. 


FIG,    2 — DAILY    REPORT    SHEET. 


FIG.     3 — TRAVELING    CASES    FOR    DISTILLED    WATER,    TESTING    OUTFIT 
AND    SAMPLES    OF    WATEX. 

size  of  sheet  being  8  x  10l^  ins.  This  report  is  a  record  of 
all  tests  made,  chemicals  used,  water  pumped,  etc.  The  amount 
of  chemicals  shipped  to  the  softener  is  kept  account  of,  and 
the  amount  stated  to  have  been  used  can  be  easily  checked  up; 
there  is  also  a  definite  relation  btween  the  number  of  gallon? 
pumped  and  the  length  of  time  the  soda  charge  lasts— this 
relation  is  found  experimentally  for  each  softener,  and  any 
error  In  reporting  can  be  detected,  especially  at  points  where 
meters  are  installed. 


Febbuabt,  1905. 
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In  addition  to  this  weekly  report,  the  attendant  sends  in  a 
daily  report,  so  that  If  anything  goes  wrong  at  the  softener. 
such  as  the  clogging  up  of  feed  pipes,  wrong  adjustment  of  lift 


TABLE    1. 
PITTSBURGH   &  LAKE   ERIE   RAILROAD   COMPANY. 

Whitsktt  Junction  Wateb  Softener. 

TESTING. 

Bottles  —Use  the  square  8-ounce  bottle  tor  Hardness  and  the  round 
1  ounce  for  Alkalinity  (or  Acidity  to  Red  Indicator)  and  the  8 -ounce 
round  ones  for  Acidity  and  Causticity.  Always  use  the  same  bottle  for 
the  same  purposi  Always  thoroughly  rinse  out  the  graduated  cylinder 
or  bouTe  befo?e  using  it  with  the  same  kind  of  water  as  you  are  gomg 

^°  Indioators.— The    Red    Indicator    is    for    testing    for    Alkalinity    and 
Acidity    and  the  Clear  Indicator  for  Acidity  and  Causticity. 

Raw  Water.— Get  sample  from  raw  water  box.  Test  it  before  the 
addition  of  every  lime  or  soda  charge.  For  the  soda  charge  test  for 
both  Hardness  and  Alkalinity  or  Acidity  to  Red  Indicator.  For  the  lime 
charge  test  for  Alkalinity    (or  Acidity  to  Red  Indicator)   and  Acidity 

Treated  Water.— Take  sample  morning  and  afternoon  each  day  from 
the  special  tap  in  the  discharge  line  from  the  tank  and  te^t  for  Hard- 
ness  AlkaUnity  and  Causticity.     Add  result  to  weekly  report  sheet. 

Al'ktrnity -Measure  100  C.  C.  of  the  water  and  put  into  he  P roper 
bott  e  and  add  3  or  4  drops  of  the  Red  Indicator:  water  will  then  be 
Stly  yellow  if  it  is  Alkaline.  If  it  is  red  there  s  no  Alkalinity 
Pll  UP  the  Acid  burette  to  the  zero  mark,  then  run  ths  into  the  water 
r  few  C  C  at  a  time  at  first,  and  one  or  two  small  divisions  toward  the 
end  shaking  the  bottle  a  little.  As  soon  as  the  water  remains  a  very 
light  red  color  after  shaking,  the  test  Is  finished.     The  number  of  C.  C 

"'l^ldUrtrRer'nllicltorriJake  this  test  only  when  there  is  no 
iLlkalinity)  —Measure  100  C.  C.  of  the  water  and  add  to  proper  bottle 
add  3  or  4  drops  of  Red  Indicator,  water  will  then  be  orange  color  or 
red  Fill  up  the  Soda  burette  to  the  zero  mark  and  r^Vhls  slowly  Into 
the  water  till  the  color  Just  changes  to  yellow  after  shaking ;  the  test 
rthen  finished.  The  number  of  C.  C.  of  solution  used  is  the  Acidity  to 
red  indicator      Put  this  result  in  the  Alkalinity  column  of  report  and 

'""cldity  to  Clear  indicator.— Measure  200  C.  C.  of  the  water  to  be 
tested  add  to  proper  bottle  and  add  5  or  6  drops  of  the  Clear  Indicator. 
If  the  water  turns  at  once  and  remain?  a  pink  color,  there  Is  no 
Acidity  Fill  up  the  Soda  burette  to  the  zero  mark,  then  run  tnis  into 
the  water  one  or  two  C.  C.  at  a  time,  and  shake  bottle.  As  soon  as  a 
faint  pink  color  remains  after  shakng.  test  Is  finished.  The  number  of 
C.  C.  of  solution  used  is  the  Acidity. 

Causticity. — Measure  200  C.  C.  of  treated  water,  and  put  Into  proper 
bottle  Add  3  or  4  drops  of  Clear  Indicator.  Water  will  usually  turn 
Dink.  Fill  Acid  burette  to  zero  mark  and  run  in  a  few  C.  C.  at  first 
and  toward  the  end  %  C.  C.  at  a  .time,  until  the  color  disappears.  The 
number  of  C.  C.  used  is  the  Causticity.  ......        ..        »  •  ♦„ 

Hardness. — Measure  100  C.  C.  of  the  water  to  be  tested  and  put  Into 
the  proper  bottle.  Fill  the  soap  burette  to  the  zero  mark,  then  run 
this  into  the  water  to  be  tested.  1  C.  C.  at  a  time  until  there  Is 
nearly  enough  in,  then  only  one  or  two  small  divisions  at  a  time.  Shake 
bottle  vigorously  after  each  addition  of  soap  solution.  Note  lather 
(arefully:  if  it  disappears,  add  more  soap,  until  you  get  the  lather  to 
hold  for  3  minutes,  with  the  bottle  lying  on  Its  side.  The  number  of 
C  C  of  solution  used  Is  the  Hardness.  If  Hardness  of  raw  water  Is 
greater  than  12.  then  take  only  50  C.  C.  of  raw  water  and  add  to  it 
50  C  C  of  distilled  water.  Multiply  the  number  of  C.  C.  of  solution 
u^ed  by  2  to  get  the  Hardness.  Note :  if  water  Is  acid  to  Red  Indicator 
before  testing  for  Hardness  add  C.  C.  of  Soda  solution  equal  to  the 
Acidity.  ;  G.M.Campbell. 

Pittsburgh,  November  30,  1904. 


TABLE  3. 
PITTSBURGH  &  LAKE  ERIE   RAILROAD   COMPANY. 

WlLLIAMSBUBG    WATER   SOFTENER. 


Soda  Table. 


Hardness  less  Alkalinity 

or 
Hardness  plus  Acidity. 
(Red  Indicator  Only). 
Degrees. 

1 
2 
3 
4 
5 
6 
7 
8 
8 
10 

11 
It 
18 
14 
16 
16 
17 
18 
19 
20 

21 
22 

23 

24 
25 
26 
27 
28 
20 
80 


December  2,  1904. 


Soda. 
Pounds  per  Charge. 

6 
12 
18 
24 
30 
36 
42 
48 
54 
60 

66 

72 

78 

84 

90 

96 
192 
108 
114 
120 

126 
182 
138 
144^ 
150 
166 
162 
168 
174 
180 


pipes,  etc.,  it  can  be  noted  within  24  hours,  and  corrected. 
Sample  report,  that  from  Groveton  for  November  22d,  1904. 
is  shown  in  Fig.  2,  size  of  sheet  being  5\i  x  8  ins.  This  re- 
port shows  whether  the  softener  is  working  uniformly — that 
is,  there  should  be  nearly  uniformity  between  samples  from 
soft  water  box,  which  contains  water  just  after  passing  through 


TABLE   2. 
PITTSBURGH  &  LAKE  ERIE   RAILROAD   COMPANY. 
Whubett  Junction  Water  Softener. 
r"":'^      -^  testing. 

Examine  slots  In  raw  water  box,  soft  water  lift  pipe  and  soda  lift  pipe 
to  see  that  they  are  unobstructed.  Examine  all  valves  to  see  that  they 
are  working  properly,  especially  Soda  float  valve. 

DUMPING. 

Main  Tank. — Dump  the  main  tank  below  top  of  top  filter  plate  each 
morning  before  starting  to  pump,  and  every  six  hours  the  machine  Is  in 
operation  during  the  day. 

Lime  Saturator. — Dump  Lime  Saturator  every  Saturday.  This  is  done 
to  get  rid  of  stones  and  undissolved  lime.  No  exact  time  can  be  given 
for  this — the  attendant  will  have  to  tell  from  experience  just  how  long 
to  hold  valve  open,  usually  10  to  20  seconds  will  do. 

CHARGES. 

Soda. — Test  Raw  Water  just  before  It  is  time  to  turn  tank  into  service. 
Take  the  difference  between  Hardness  and  Alkalinity  or  the  sum  of 
Hardness  and  the  Acidity  to  Red  Indicator,  then  add  to  the  tank  suffi- 
cient Soda  to  make  the  total  amount  in  the  tank  whatever  the  table 
calls  for.  Most  of  the  charge  should  have  been  in  for  several  hours. 
Immediately  after  a  tank  has  been  emptied,  fill  It  with  water  and  put 
into  It,  through  the  wire  basket,  about  12  pounds  less  than  total  amount 
of  Soda  in  the  other  tank  and  thoroughly  stir,  the  balance  to  be  put  in 
according  to  test  at  time  tank  is  turrfed  into  service.  For  example, 
suppose  No.  1  tank  has  a  full  charge  of  45  pounds  of  Soda  and  Is 
turned  into  service.  No.  2  is  at  once  filled  and  given  a  charge  of  33 
pounds.  When  No.  1  Is  nearly  empty  test  water  and  consult  table. 
Suppose  49  pounds  are  required;  as  33  are  already  In,  it  will  be 
necessary  to  add  only  16  to  bring  total  to  49.  When  charging  No.  1 
you  would  start  It  with  37  and  so  on.  Enter  on  the  report  the  total 
pounds  in  the  tank  and  the  time  you  made  the  test  Just  before  turning 
tank  In.  After  a  tank  has  been  turned  into  service  do  not  add  any 
more  Soda,  even  though  Raw  Water  may  have  changed.  Use  it  up  Just 
as  it  stands. 

Lime. — Test  the  water  for  Alkalinity  or  Acidity  with  the  Red  Indi- 
cator and  for  Acidity  with  the  Clear  Indicator.  Take  the  Acidity  with 
Clear  Indicator  and  add  to  it  the  Alkalinity  or  subtract  from  it  the 
Aicidity  with  Red  Indicator,  according  to  which  ever  Is  present,  and 
from  the  table  find  out  the  amount  of  lime  required :  mix  up  in  the 
Lime  Slaking  Box  the  amount  of  lime  called  for  by  table.  This  i>hould 
be  done  long  enough  before  lime  charge  Is  required  to  get  It  into  a  soft 
paste.  At  the  proper  time  run  the  whole  charge  Into  Lime  Saturator,  do 
this  slowly — ^take  10  or  12  minutes — otherwise  pipe  might  get  clogged 
at  bottom ;  use  as  small  an  amount  of  water  as  possible  Adjust  the 
Lime  slot  carefully,  according  to  table,  as  called  for  by  the  test. 
Always  adjust  slot  after  making  a  test,  even  though  a  lime  charge  is 
not  due. 

SAMPLZS. 

Always  thoroughly  rinse  out  the  cup  or  bottle  in  which  sample  is 
taken.  Raw  Water  should  be  taken  from  the  Raw  Water  Box  after  the 
pump  has  been  running  for  at  least  ten  minutes. 

Treated  Water  should  be  taken  from  the  special  tap  In  the  discharge 
line  from  the  tank. 

Samples  to  be  sent  to  Pittsburgh  of  the  raw  and  treated  waters  should 
be  collected  at  the  time  of  making  the  first  test  on  Monday,  Wednesday 
and  Friday — raw  water  in  the  dark  bottles  and  treated  water  In  the 
clear  bottles.  Be  careful  to  put  the  bottles  In  the  right  compartment  in 
the  box.  G.  M.  Campbell. 

Pittsburgh,  November  30,  1904. 


The  Acidity  In  the  table  Is  the  Acidity  to  Red  Indicator  only. 

This  charge  should  treat  about  60,000  gallons  of  water  and  should 
in=t  about  6  hours,  but  the  time  may  vary  from  5  to  7  hours  according  to 
rate  of  pumping..  G.  M.  Campbell. 


TABLE   4. 


PITTSBURGH  &  LAKE  ERIE   RAILROAD  COMPANY. 


December  2.  1904. 


PmsBVBG  Water  Softeneh. 
Limb  Tabia. 

Acidity  with  Clear  Indicator 

plus 
Alkalinity  with  Red  Indicator 

or  les^ 
Acidity  with  Red  Indicator. 

Degrees. 

1 
2 
8 
4 
5 

6 

7  ■■:-:. ^  .■ 

8  >V^ 
9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 

20 

Run  In  the  charge  of  lime  at  the  same  time  the  soda  tank  is  turned 
Into  service ;  this  will  be  about  every  6  hours,  but  the  time  may  vary 
from  5  to  7  hours  according  to  rate  of  pumping.  «. 

Q.  M.  Campbell. 


Slot.     ^ 

Lime. 

No.  of  Degrees. 

Pounds. 

4 

5 

8 

10 

12 

15 

16 

20 

20 

25 

24 

30 

28 

85 

32 

40 

36 

45 

40 

60 

44 

65 

48 

60 

62 

65 

66 

70 

60 

76 

64 

80 

68 

86 

72 

90 

76 

95 

80 

100 

N 
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the  softener,  and  there  should  also  be  agreement  between  the 
water  from  soft  water  box  and  that  from  storage  tank,  though 
on  account  of  the  capacity  of  the  storage  tank,  a  time  element 
entera  so  that,  for  example,  water  that  passes  through  softener 
one  day  might  not  leave  storage  tank  till  two  days  later.  On 
this  report,  the  depth  of  water  over  slots  is  given — first,  to  show 
whether  all  lift  pipe  attachments  are  correct,  and.  second,  to 
show  rate  of  pumping;  the  rate  for  various  depths  of  water  is 
determined  by  experiment.  As  a  check  to  prevent  any  falsifi- 
cation of  records,  samples  of  raw  water  and  of  treated  water 
are  collected  at  the  time  of  the  first  test  on  Monday,  Wednes- 
day and  Friday;   raw  water  is  collected  in  amber-colored  bot- 


tles, treated  water  in  clear.  These  bottles,  30-oz.  metal-stop- 
pered, are  kept  in  a  small  shipping  case,  shown  at  right-hand 
side  in  Fig.  3.  Each  bottle  has  its  own  compartment,  so  that 
no  labeling  of  samples  is  required.  On  Friday,  when  all  the 
bottles  are  full,  the  case  is  locked  and  shipped  to  Pittsburgh, 
where  the  samples  are  tested.  A  duplicate  case  has  in  the 
meantime  been  sent  to  the  softener,  so  that  the  attendant  is 
always  in  possession  of  a  full  set  of  bottles.  The  card  in  the 
holder  has  the  Pittsburgh  address  on  one  side  and  the  softener 
address  on  the  other;  the  proper  return  of  all  cases  is  thereby 
assured. 

(To  he  continued.) 


SECURING  ARCH    TUBES  IN  FIREBOXES. 


While  the  construction  often  necessitates  the  use  of  a  par- 
ticular method  of  securing  the  arch  tubes  in  the  tube  sheet, 
yet  even  when  it  is  possible  to  get  at  the  end  of  the  tube 
through  a  hole  in  the  throat  sheet  there  is  considerable  differ- 
ence of  opinion  as  to  the  best  method  of  securing  it.  A  prom- 
inent railroad  recently  made  a  series  of  laboratory  tests  to 
determine  the  best  method.  The  results  were  very  conclu- 
sive. Tubes  secured  as  shown  in  Figs.  1  to  3  were  pulled  in 
a  Riehle  testing  machine.  The  tests  do  not  exactly  repre- 
sent practice,  because  the  steel  plates  into  which  the  tubes 
were  secured  bore  against  two  bars  of  ^j-in.  plate,  placed  close 
to   the   tubes.     This,   however,    is   not   believed    to    materially 
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This  end  .Hllat'hfd  tu  upper 
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SEClRINt;    ARCH    TUBES    IN    FIREBOXES. 

affect  the  results.  The  practice  of  this  road  is  to  roll  the 
arch  tubes  to  the  sheets  and  expand  them,  as  shown  in 
F'ig.  2,  leaving  a  projection  of  %  in.  after  expanding.  This 
form  removes  the  end  of  the  tube  from  the  hot  sheet,  and  it 
has  been  found  satisfactory  in  service. 

An  average  of  three  tests  of  the  arrangement  shown  in 
Fig.  2  showed  a  holding  power  of  27,140  lbs.,  as  against  24,055 
lbs.  for  Fig.  1  and  19,470  for  Fig.  3.  This  would  indicate  a 
marked  superiority  of  the  form  represented  by  Fig.  2. 


Xo.  of     ^—Holding  Power,  lbs.— ^ 

Tests.     Max.        Min.       Mean. 

Fig.  1..    6        25,8.3n      20,830      24.05.'; 

Pig.  2..    3       28,730     23,9fl0     27,140 

Fic.  3..    2        21.280     17,660      19,470 


Fig.  3. .    1 


16.560 


Remarks. 
Rolled   to   .sheet   and  beaded. 
Rolled   to   sheet   and   expanded. 
Rolled   to  sheet,  beaded,   swedK^d 

to  l''^  In.  for  copper  ferrules. 
Rolled    to    sheet    and    expanded, 

swedged   for  copper  ferrule. 


The  Stk.vuka.st  M.\n. — The  technical  school  is  not  exclusive- 
ly for  the  brilliant  man.  Much  of  the  world's  best  work  is 
done  by  the  man  of  slow-moving  intellect,  to  whom  the  good 
l.ord  has  given  the  greater  treasure  of  persistence,  of  steadfast- 
ne.ss,  with  enough  of  Imagination  to  feel  what  is  concealed 
within  the  cloud  on  yonder  difficult  and  distant  hill.— 7o?in  C 
Freeman. 


CARE  OF  SMALL  TOOLS. 


Tu  the  Editor: 

With  growing  couiiilexity  of  modern  railroad  business  the  ques- 
tion of  system  in  the  handling  of  tools  becomes  an  important  and 
increasingly  difficult  one.  Superintendents  of  shops,  master  me- 
<hanics  and  foremen  will  generally,  when  a.sked,  admit  that  the 
problem  does  not  permit  of  ready  solution  and  that  they  have  much 
difficulty  in  arriving  at  satisfactory  results.  They  will  say  that 
wiiiiout  a  large  clerical  force  and  impracticable  red  tape  no  re- 
lialilc  record  of  tools  supplied  to  men  can  be  kept,  that  the  de- 
tailed cost  account  of  expenditures  for  tools  is  not  ascertainable 
that  it  is  not  practical  on  the  whole  to  compel  the  return  of  tools 
to  the  tool  room  or  to  tell  at  all  times  what  tools  are  on  hand, 
whether  these  meet  the  actual  requirements,  what  requisitions 
should  he  made  to  actually  cover  the  neefLs  of  the  work;  neverthe- 
less all  of  tlie.se  men  will  recognize  the  desirability  of  some  such 
.system  and  will  have  at  various  times  in  their  work  attempted  to 
establish  something  of  this  kind — oftentimes  with  considerable 
measure  of  success.  If  questioned  still  further  they  will  recognizf 
that  only  by  eternal  vigilance  can  a  helpful  system,  once  estab- 
lished, be  maintained.  This  vigilance  is  usually  too  wearing  on  the 
master  mechanic  or  other  official  in  charge  to^  enable  him  to  carry 
it  out  unless  he  happens  to  have  an  excellent  man  looking  after  the 
tool  question — and  railroad  companies  do  not  as  a  rule  offer  .suf- 
ficient inducement  to  this  kind  of  man  in  such  capacity. 

But  this  whole  problem,  and  really  in  a  much  more  difficult  form, 
has  been  worked  out  thoroughly  and  satLsfactorily  already.  Li- 
braries, large  and  small,  are  confronted  with  the  same  task  of  car- 
ing for  a  multitude  of  objects  (books — intellectual  tools  we  may 
call  them)  of  varying  value  and  usefulness;  these  are  kept  in  a 
central  store  room,  and  are  accessible  at  all  times  to  those  requir- 
ing them.  They  are  to  be  allotted  to  these  individuals,  a  record 
must  be  kept  of  each  withdrawal,  and  a  prompt  return  of  these 
objects  out  an  undue  length  of  time  compelled  ;   they  must  be  kept 

iit  all  times  ready  for  eflBcient  use — that  is,  well  repaired  in  case  of 
damage — and  replaced  if  worn  out. 

The  parallel  between  a  library  and  the  tool  equipment  in  a 
shop  goes  as  far  even  as  the  value  of  the  individual  books  and 
tools,  the  average  co.st  of  each  of  which  may  be  taken  at  ap- 
proximately .$1  ;  cape  chisels  might  corre.<?pond  to  magazines,  ex- 
pensive art  folios  to  pneumatic  tools.  But  in  this  respect  the 
library  has  the  harder  proposition.  It  deals  with  an  irresponsible 
public,  whereas  the  shop  deals  with  men  subject  to  discipline,  evoi 
to  financial  indemnity,  from  pay-checks  held  back,  in  case  of  abuse 
of  property.  The  number  of  the  individuals  and  objects  dealt  with 
in  the  two  cases  is  also  much  greater  in  the  library  than  in^  the 
shop.  The  library,  however,  is  run  smoothly  and  its  business  trans- 
acted expeditiously- — can  the  same  be  said  of  our  railroad  shop 
tool  rooms? 

Certain  of  our  larger  manufacturing  enterprises  (Westinghonse 
Electric  Company,  General  Electric  Company,  National  Cash  Regis- 
ter Company,  R.  Hoe  &  Company,  Link  Belt  Manufacturing  Com- 
pany, etc. — the  list  grows  daily)  have  tackled  the  problem  vigor- 
ously and  are  meeting  with  the  success  that  the  same  methods  have 
won  in  library  practice,  although  methods  evolved,  we  believe,  inde- 
pendently ;  and  following  in  the  wake  of  these  successful  examples 
in  the  commercial  world,  some  of  our  more  important  railroads  have 
made  determined  efforts  in  the  same  direction,  the  Union  Pacific. 
Santa  Fe.  and  Northwestern  line  being  examples.  That  is,  these 
roads  have  found  that  it  pays  well  to  organize  their  shop  tool 
system  in  a  comprehensive  and  intelligent  way,  instead  of  leaving 
the  problem  to  chance  and  individual  caprice. 

There  is  a  branch,  and  an  important  branch,  of  thisftool  proposi- 
tion which  is  peculiar  to  the  railroad,  namely  that  of  equipping 
locomotives   with  tools.     Tbis  phase  of  the  problem  is  a  serious 
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one    for  often  the  presence  on   a  locomotive  of  some   tool   or  do-  per  hour.        Results  nearly   similar   to   the.se    were   obtained    from 

vice    (for   example    eccentric   set   screw    wrench,   or    valve   $tem  other    divi-sions    of    the    road    with    heavy    traffic,    where    it    was 

lamo)   will  greatly  lessen  a  delay.     In  some  cases  even  an  engine  .supposed  that  the  motive  power  department    was   not   furnishing 

nav  be  enibled  to  get  home  if  the  engineer  has  tools  to  work  with  sufficient  power  and  was  holding  engines  too  long  at  roundhouses. 

■  .stead  of'  waiting  to  be  towed.     Few  railroads,  however,  handle  Hy  the  time  record  as  given  above  it  wa-s  easily  shown   that  the 

Ihis  matter  in  a  consistent  or  helpful  manner.     The  Union  Pacific  transportation   department   wa.s    responsible    for   much    the   larger 

has  good  practice,  the  N.  Y.  Central  and  the  Pittsburgh  &  Lake  part  .of  the  delays   and    for  the   low   average  speed   obtained   for 

Krie    the  Erie  also  good,  and  among  small   roads  the  Buffalo,  Ro-  transportation." 

Chester  &  Pitt-sburgh  may  be  mentioned  as  fully  alive  to,  and  in  This  interesting  exhibit  shows  that  the  lost  motion  when  in  the 

control  of  the  situation.    This  question  was  not  as  important  20  liands  of  the  transportation   department   amounts   to  .exactly   the 

venrs  ago.  just  a.s  small  tools  in  the  shop  were  not  a  problem,  for  total  time  in  the  hair^  of  the  motive  power  department  plus  that 

in   those   days   each  mechanic   possessed   his  own    tools  and   cared  ^ue  to  engine  faihiresN  and  delays  because  of  hot  boxes  defective 

for  them    each   engineer   operated   his  particular   engine   and  the  brakes  and  broken  drafwbars.  plus  the  time  consumed  in  actually 

Pduipment  in  each  "case  was  kept  up  by  the  man's  pride  and  in-  hauling  trains^^jniis/statement  may  \*c  put  into  convenient  form 

terest   in  his  own   work.     With   the  coming  of  the   large   shop   of  for  railroad-TTipn  toijaste  in  their  hats,  a-s  follows: 

modern  days  and  with  the  advent  of  pooled  engines  operated  day       p^^j^^  -.^;:^^; ^-^ U :; 1    month 

•,nd  niffht    the  problem  has  developed  to  serioas  proportions;   it  is       Mileage    .  J...  ..,;.....:>.,  ^.y .........  vv:vv>.<-'.-- •••. J-Opo 

the  change  from  the  private  library  or  personal  comer  book  .shelf      ^^^^  ^^  24  honrs   .  .:.;....,...-..;.•. .... . . . ..... .... .    29 

to  the  public  institution  supplying,  not  only  each  man's  needs,  but  .    j-c .  -^                                    ^^^   Percent. 

all  mens'  needs.  Total  hours  in  bauds  of  motive  power  department  at 

On  locomotives  we  have  really  the  same  problem  as  in  the  sliop.  roundhouse     148  20 

that  of  giving  out  to  individual  certain  tools  and  requiring  care  of  Hours  delay  on  road  for  which  motive  power  depart- 

luai  vL  n>*'"»  ""•-  «•»'  •   v.                             ,     ,.           •  1.    i7    •                  -ui  ment  was  responsible,  t.  e.,  engine  not  eteasiung,  not 

the  same,  only  in  the  one  ca.se  we  are  dealing  with  the  irresponsible  boxes,  defective  brakes,  drawbars,  etc    14  2 

locomotive  and  in  the  other  with  men  who.se  attention  we  can  com-       Hunning  time   hauling  trains    . . . .  .  .  . .........     200  28 

lOforaoiiM  aiiu  HI  luc  "i"          ...                            .ui     e       „v..*  I>*'ad  time  in  hands  of  transportation  department  when 

pel.     We  must,  therefore,  make  the  engineer  responsible  for  what  ^^^   making   mileage    ...  -  --  -  • 858  50 

belongs  to  his  ward — the  locomotive.  '     '^^■^"^^    T^tal^       ':    ;~^o,;                                          ^{^         J^ 

We  can  arrive  at  this  in  a  practical  manner  by  .some  such  ar-  ■' -v 

rangement   as  follows  :  Average  riinBing  time =  15  m.p.h. 

1.     Divide   the   tools   into   four  groups :   emergencv   tools.  heaVy  200 

3000 
tools,   portable    tools    and    engineer's    equipment.     2.     Emergency       M.p.h.  based  on  total  time =  4.2  m.p.h. 

tools,  comprising  wrecking  frogs,  chain,  spare  bra.sses,  fuses,  etc.,  715 

t         1        J         J               ,        T             i-           *   ii.             ,      i              ji.  M.p.h.    based    on    total     time     in     hands     of    transportation    departm^ot, 

can  be  placed  under  seal.     laspection  of  the  seal  at  roundhouses  ^  ^ooo                                                              k^                h            . 

will   determine   whether   the  equipment   has   been   tampered   with.  =  5.38  m  ph.    ^ .; "~  .^ 

and    if   used   the   engineer   must    furnish    report.     :\.     Heavy   tools.  358 -f  200                         ;■  v"  •".::"                                       ^    ^-  Pombkoy. 

such  as  lire  hooks,  i)iish  bars,  journal  box  jacks,  are  not  likely  to  '■    ■~'  -"""' =-5» 

be  disturbed  and  may  be  left  loose  on  the  engine.     4.     Portable  VH AT  CAN  A  FIREMAN  SAVE ? 

tools  should  Ik'  kept  under  strong  lock,  preferably  in  iron  boxes  and  _  

these   boxes    either    turned    in    to   a    common    tool    room    on    arrival  tne±jattor.^ 

at  the  roundhouse  where  they  are  inspected  and  missing  tools  ac-  ^°  *^  editorial  on  page  4.S1  of  your  November  number  you  offer 

<ounted  for.  or  left  on  the  engine  and  there  inspected.     In  tliis  con-  arguments  for  educating  enginemen.  firemen  and  shopmen.     I  see 

nectioii  it  .should  be  noted  that  the  ordinary  padlock  and  hasp  and  "°  "^'/^y  *°  secure  better  service  except  by  increasing  the  severity 

staple  are  almost  no   protection  against   forcible  opening  of  the  "^  discipline  until  all  but  the  very  best  men  are  weeded  out.     I 

boxes;  a  good  Yale  or  Corbin  lock  with   the  staples  holted  to  the  ^^   not   see    how   a    fireman    can    effect   a    saving    that    amounts    to 

tool   box   are   recommended   for  substantial   and  safe  construction.  anything.     What  we  ask  of  him  is  that  he  gets  the  train  over  the 

.'•.     Engineer's   tools  consisting  of   torches,   oil-cans,   and   possibly  ^^ad.     That  is  a  matter  of  brute  strength   and  does  not   involve 

Stillson  wrench  may  be  taken  care  of  by  the  engineer  himself  and  education,    which   would   prove   to  be  an   ejcpensive   luxury    in.  the 

kent  in  his  own  cupboard  when  not  on   the  road.     This   method  future  as  it  has  in  the  past. 

will  encourage  the  engineer  to  be  saving  of  his  oil,  although  many  General  Manaueib. 

railroads   have   other  systems    in   connection   with   giving   out    and  LuiTOK  s    Note. — What    can    a    fireman    save?      What    does    he 

return  of  oil.  ^'^^^  to  save  when  he  sees  coal  dumped  in  bulk  on  his  tender  with 

Let  it  be  remembered  that  not  only  will  economy  of  tool  equip-  "°  attempt  to  measure  or  weigh  it?    What  inducement  ha.s  he  to 

ment  result  from  the  establishment  of  a  thorough  engine  tool  sys-  '''*^'®  ^"''^  when  his  engine  has  an  overload  and  he  has  seen  a  light 

tein.  but  also  the  tools  will  be  on  the  engine  when  they  are  wanted.  engine  and  caboose  pull  out  to  go  over  the  division  directly  ahead 

returning  to  the  «ompany  many  limcs  the  cost  of  both  the  tools  "^  him?     Evidently    there  is   need   of  education   in   positions   far 

:ind  the  system  in  the  avoidance  of  vexations  delays  and  incon-  higher  in  rank  than  thase  referred  to  in  the  editorial.    This  corpe- 

venience  to  traffic.     It  is  time  that  this  important  detail  of  practi-  spondent's  plea   for  more  muscle  and  less  education  seem-s  like  a 

<iil    railroad    management    receives    the    serious    consideration    of  voice  out   of   the   dark   ages.      Locomotive   service    has    become   so 

our  large  railroads.  exacting  as  to  require  a  high  degree  of  physical  strength  in  fire- 

"One  Who  Has  Done  It."  ™6°-  but  this  very  fact  is  the  strongest  argument  for  education. 

The  man  who  is  trained  to  u.se  his  brains  will  get  over  the  road 

LOST   MOTION   IN  LOCXDMOTIVE    SERVICE.  when    brute    strength    alone    will    fail.      Doesn't    everybody    know 

this?                                     u  :  .• 

To  the  Editor:  ,  ,''","'-         _ ___ 

In  discassing  the  time  service  of  locomotives  the  RaUway  Age  of  AN  IMPROVEMENT  NEEDED  IN  TRUCKS 

.November  18  refers  to  the  desirability  of  studying  actual  records  

in  order  to  understand  the  delays  as  a  means  of  reducing  the  time  To  the  Editor : 

engines   are   idle.      Interesting   figures    are   given    in    the    following  My  position   as  m.-.ster  mechanic  and   my  observations   in   years 

'"  "WTl^r"         u              ,      .  ^^^^  prompt  me  to  call  attention  to  a  weakne.s.s  in  railroad  rolling 

Uhere   such    records   have    been    obtained    from    special    tests  stock  which.   I  think,  should  be  remedied,  and  bv  so  doing    lap» 

'Hiring  a  period  of  one  month   the  following  distribution   of  time  sums   of  money   and   many   lives   could   be  saved'     I    refer   to   the 

H[nli"f  !  •!ri^''''°?"'°  laid  up.  in  operation,  and  delays,  was  ob-  Present  construction  of  car  trucks,  swivel  trucks,  so  called.    Trucks 

Tl !  to.  I  ;           '"..'"  /^'^^*  ^^''^'"'^-  ""^  '•»  ^''^'•''  '^f  715  hours :  should  be  and  can  be  secured  more  firmlv  to  the  car  bodv     When  a 

l.ouse  w.s  m  h"   r        l^^"''''''''  P^'^J';  department  at  the  round-  car  is  derailed,  the  iK.dy  and  truck  separate.     They  do  Iso  with  the 

noun.           I                ''               P'^'"  ''''°^-  '^^'"•'^^  ""  '■''•■'''  *^"«  t«  "'«^>^<^  .-^lightest  prov.»ca<ion  and  :.ometimes  with  verv  serious  results    \bout 

dra*bars"'etc'  TIT  ""'  '"'o™'"^'  ^""^  ''°'^''-  ^''^''"'"  ^'''^'^-  *''^  ^"^'  '^''"^  ''  '''''^  ^""^  ^^^"  ^'''''^^^  *«'<«  ««''n^  around 'cros.s- 

irain    oTJ,  ,               ^""T'   **""  ^   ^"^  ''*^"^'   '""""'"-   t'""^  '^«"l>n-  '^'^"'^  "f  t''^  t''"'''^-  resulting  in  ,-,  general  smash-up  of  all  cars  fol- 

mn^  21K)  hours,   or  28  per  cent.;   time   in   hands  of  transporta-  lowing,  whereas  if  the  derailed  truck  or  wheels  L  keptTin  a 

n  department  when   not  niaking  mileage,  :r.7..-.  houn,,  or  .^>0  per  straight  line  and  held  fast  to  tln^  car  bodv  ^nti     i'  had  s^n^^,' 

leL  ;'        \  T''   ""^   ^'''    '"'""    ''••'^"'^'•*'-^    -^f    ^-t    time    and  for.c,  or  the  de,aih„..„t  had  been  di.scovered  and  the  train  sTom.lT 

t   e    avera.           '''' rr^'  '."?"'  '''""'  '''''   '"  "''''''  ^^  '^•""•-  '''''''   ^'^"''^   ^-^  »-^»  °o  -"«'-   results,    "ou   wi U^diW  ^ 

the    a^erage    equivalent    speed    for   tra asportation.    5.2    miles    per  the  advantage  of  this.                                                                            ^ 

hour,  and  average   equivalent   for  total   time   of  test.  4.2  miles  Master  Mechanic.      . 
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AdTartlsemeuts. — Nothing  will  be  inserted  in  this  Journal  for  pay, 
■xcBPT  IN  TBB  ADVEBTisiNo  PAGES.  The  reading  pages  toill  contain 
only  such  matter  as  we  consider  of  interest  to  our  readers. 

Oentrlbntlonti. — Articles  relating  to  railway  rolling  stock  construction 
and  management  and  kindred  topics,  by  those  who  are  practically 
acquainted  with  these  subjects,  are  specially  desired.  Also  early 
notices  of  official  changes,  and  additions  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 

To  SnbMcrlbers. — The  American  Engineer  and  Railroad  Journal 
is  mailed  regularly  to  every  subscriber  each  month.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this 
office  stumld  be  notified,  so  that  the  misAng  paper  may  be  supplied. 
When  a  Mubscrlbnr  chances  bis  addre«i>  he  ought  to  notify 
this  office  at  once,  so  that  the  paper  may  fre  sent  to  the  proper  desti- 
nation. 

We  cordially  invite  our  many  friends  attending  the  con- 
ventions at  Manhattan  Beach  in  June  to  make  use  of  our 
offices.  Telegrams  and  mail  addressed  in  our  care  will  receive 
careful  attention. 


The  advisability  of  improving  the  attachment  of  trucks  to 
rar  bodies,  so  that  in  case  of  derailment  the  truck  cannot  swing 
too  far  out  of  line  with  the  rails  and  the  truck  will  be  securely 
held  to  the  car  body,  is  suggested  by  a  correspondent  on  an- 
other page  in  this  issue.  This  suggestion  is  important.  Such 
construction  should  be  simple  as  well  as  effective  and  if  the 
desired  result  can  be  accomplished  without  too  radically  chang- 
ing present  practice,  the  Improvement  will  meet  a  widely 
recognized  need. 


Automatic  stokers  are  very  successfully  entering  the  forg- 
ing and  heating  furnace  field.  No  radical  changes  in  the  fur- 
naces seem  to  be  necessary,  and  those  who  are  using  them  find 
no  disadvantages  whatever  thus  far.  Several  types  of  "under- 
feed" stokers  are  used  and  the  cheapest  grades  of  bituminous 
coal  employed.  With  hand  firing  it  is  impossible  to  use  this 
roal  in  heating  furnaqps  without  producing  a  distressing 
amount  of  smoke,  but  with  the  stoker  there  is  none  whatever. 
Even  oil  furnaces  have  been  replaced  by  stokers  in  one  large 
forging  plant  and  the  cost  seems  to  be  to  the  advantage  of  the 
stokers.  In  this  installation  the  stoker-fired  furnaces  dis- 
charge directly  Into  the  atmosphere  of  the  shop,  with  no  chim- 
ney connection  whatever,  so  complete  Is  the  combustion.  Of 
course  volumes  of  gas  are  poured  out,  but  this  is  hot  and  passes 
at  once  to  the  roof  and  out  of  the  ventilators.  The  stoker  peo- 
ple appear  to  be  slow  to  appreciate  the  field  whio-h  lies  before 
them  in  forge  shops.  It  is  to  be  hoped  that  flgtires  may  be  ob- 
tained showing  the  possibilities  In  connection  with  such  work 
as  Is  done  Ii»  large  quantities  In  railroad  shops. 


No  one  can  dispute  the  statement  that  the  greatest  operating 
problem  before  railroads  to-day  is  that  of  the  locomotive. 

Even  on  small  roads  the  motive  power  question  is  assuming 
an  importance  which  was  entirely  unknown  a  few  years  ago, 
and  to-day  the  most  vital  portion  of  railroad  operating  statis- 
tics are  those  involving  the  records  of  what  locomotives  are 
doing. 

As  railroads  are  combined  into  systems,  the  questions  which 
are  important  in  small  units  become  proportionately  more  im- 
portant in  aggregation  of  properties  in  which  a  large  whole  is 
made  up  of  a  number  of  parts,  each  with  different  local  condi- 
tions, and  the  concentration  of  a  number  of  independent  roads 
into  one  combined  organization  has  brought  problems  with 
wMch  few  managements  have  prepared  themselves  to  deal. 

rThe  Rock  Island  system,  in  its  comprehensive  examination 
ofl  the  motive  power  problem  in  a  report,  abstracts  of  which 
are  being  published  in  this  journal,  has  prepared  a  document 
of  Wery  great  value,  as  suggestitig  the  sort  of  study  which 
every  railroad  should  make  of  the  condition  of  its  locomo- 
tiv  s.  If  any  large  system  of  roads,  recently  brought  together^ 
under  one  management,  will  examine  the  number  of  different 
typ^  of  locomotives  bought  within  a  period  of,  say,  five  years, 
the  iiumber  will  be  surprising.  While  standardization  may 
easily\be  carried  far  enough  to  obstruct  progress  and  improve- 
ment, provision  for  the  future  should  be  made  whereby  loco- 
motive equipment  may  be  added  in  accordance  with  a  care- 
fully prepared  plan,  constructed  in  the  interests  of  reducing 
the  number  of  types  for  which  shop  facilities  must  be  pro- 
vided and  repair  parts  must  be  carried  In  stock. 

The  existence  of  such  a  document  is  as  highly  creditable  to 
the  railroad  system,  as  its  character  is  creditable  to  Mr.  T.  S. 
Lloyd,  general  superintendent  of  motive  power,  and  the  mem- 
bers of  the  committee.  No  argument  is  required  in  support  of 
the  statement  that  every  American  railroad  should  know  the 
condition  of  its  locomotives  and  prepare  a  systematic  program 
for  the  future,  including  an  investigation  of  possible  funda- 
mental improvements,  such  as  are  reported  in  this  Interesting 
document.  Fifty  new  locomotives  have  already  been  ordered 
in  accordance  with  the  report. 

ROUNDHOUSE  EQUIPMENT  AND  OPERATION. 


Much  needs  to  be  said  about  the  equipment  of  roundhouses 
because  of  the  fact  that  those  which  were  up-to-date  and  con- 
sidered examples  of  ideal  practice  only  three  years  ago  are 
now  considered  obsolete.  As  locomotives  become  bigger 
and  as  their  work  Increases,  running  repairs  become  more 
and  more  imiMjrtant  and  there  will  be  an  Increased  necessity 
for  additional  facilities  for  prompt  emergency  work.  For  ex- 
ample, a  new  roundhouse  plant  is  described  In  this  issue  which 
provides  8  drop  pits,  and  they  will  be  needed. 

As  the  roundhouse  becomes  more  important,  the  man  to 
manage  It  properly  Is  preparing  to  become  general  manager, 
because  there  is  no  intermediate  position  which  he  cannot  fill. 
Everything  goes  well  when  the  master  mechanic  gives  his 
attention  to  the  movement  of  engines.  Here  seems  to  be  the 
pivot  around  which  the  whole  roundhouse  problem  turns,  and 
it  is  necessary  now,  and  in  future  will  be  more  so,  for  the 
master  mechanic  to  give  more  of  his  attention  to  what  may 
be  termed  the  operating  part  of  his  responsibilities. 

The  trouble  is  not  alone  with  the  roundhouse  foreman.  It  is 
also  with  the  master  mechanic,  who  on  most  roads  Is  usually 
insuflSciently  supported  by  assistants.  On  seriously  considering 
the  work  which  a  division  master  mechanic  is  required  to  do, 
a  business  man  must  condemn  his  situation  as  absurd  If  not 
impossible.  The  time  has  come  for  separating  the  shop  and 
road  responsibilities  and  dividing  the  enormous  amount  of 
detail  coming  before  the  master  mechanic.  For  the  sake  of 
both  branches  the  responsibilities  should  be  separated.  This 
is  not  saying  that  master  mechanics  should  not  have  charge 
of  shops.    It  may  be  advisable  that  he  should  have  the  respon- 
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sibility  of  the  shops,  but  he  should  have  a  capable  shop  super- 
intendent who  can  relieve  him  from  all  care  of  the  details. 
What  is  needed  is  an  organization  which  will  permit  of  doing 
$10  worth  of  work  in  the  roundhouse  to  save  |100  worUi  in 
the  shops,  and  will  permit  the  master  mechanic  to  personally 
look  after  such  large  matters  as  the  operation  of  locomotives, 
engine  failures,  the  economical  use  of  fuel  and  the  training 
of  the  enginemen.  The  shop  problem  is  entirely  different  from 
this  and  should  be  dealt  with  by  a  man  who  is  essentially  a 
shopman.  No  one  man  can  be  outside  and  inside  the  shops 
at  the  same  time. 


THE  MISCONCEPTION  OF  POWER  OF  STEAM 
LOCOMOTIVES. 


lu  discussing  electric  as  substitutes  for  steam  locomotives 
it  is  important  to  be  correct  as  to  what  steam  locomotives  are 
doing.  Doubtless  Mr.  H.  Ward  Leonard  and  The  Electrical 
World  and  Engineer  will  be  glad  to  be  set  right  as  to  an 
error  which  appeared  in  that  journal  on  January  7,  by  Mr. 
Leonard  in  an  article  entitled,  "Why  Steam  Locomotives  Must 
Be  Replaced  By  Electric  Locomotives  For  The  Heavier  Freight 
Service."    One  of  Mr.  Leonard's  paragraphs  is  as  follows: 

"A  modern  compound  freight  locomotive,  which  produces 
about  1,400  h.p.  at  18  miles  per  hour,  with  a  pull  at  the  draw- 
bar of  30,000  lbs.,  can  produce  as  a  maximum  about  50,000 
lbs.  drawbar  pull,  but  to  do  so  will  have  to  reduce  its  speed 
to  about,  say,  3  miles  per  hour,  and  will  then  produce  only 
about  400  h.p." 

This  does  not  represent  the  facts  and  is  an  injustice  to  the 
steam  locomotive.  A  drawbar  pull  of  50,000  lbs.,  which  could 
be  obtained  with  a  cylinder  tractive  effort  of  about  53,000 
lbs.,  would,  at  3  miles  per  hour,  represent  424  h.p. 

53,000  X  3 

=424 

375 
However,  such  a  locomotive  would  have  at  least  4,300  sq. 
ft.  of  heating  surface.  The  Santa  Fe  Decapod  (see  Amekic.\> 
E.NGiNEEB,  June,  1902,  page  192)  has  a  total  heating  surface 
of  5,390  sq.  ft.  and  could  use  its  maxiqjum  tractive  effort  up 
to  a  speed  of  10  miles  per  hour.  The  highest  speed  at  which 
a  locomotive  can  utilize  its  maximum  tractive  effort  is  repre- 

HS 

sented  by  the  formulae  125 ;  applied  to  this  case  the  result 

TE 
4,300 

Is  125  X =:  10    m.p.h.,    and    the    corresponding   h.p.    Is 

53.000 
53,000  X  10 

— — ■ =  1,410  h.p.,  or  3.5  times  the  amount  given  by 

375 
Mr.  Leonard. 

The  substitution  of  electric  for  steam  locomotives  will  be 
greatly  facilitated  if  the  real  facts  concerning  the  performances 
of  the  steam  locomotives  are  considered  in  comparison. 


FUEL  CONSUMPTION   OF  LOCOMOTIVES. 


The  paper  readj/y  Mr.  G.  R.  Henderson,  before  the  American 
Society  of  Mec^jmlcal  Engineers,  which  is  printed  in  full  in 
this  number.  Is  an  exceedingly  important  document  on  the 
subject  of  locomotive  operation,  and  one  which  may  be  profit- 
ably studied  in  connection  with  the  four  articles  by  Mr.  Hen- 
derson, which  were  concluded  In  January,  page  11.  This  method 
of  studying  the  relation  between  speeds,  loads,  and  fuel  con- 
sumption of  locomotives  Is  of  the  utmost  Importance  to  rail- 
road officials,  as  It  provides  a  convenient  method  of  examining 
locomotive  performances  with  a  view  of  using  motive  power 
effectively.  While  It  is  Impossible  to  get  an  operating  official 
<o  admit  that  be-  is  practicing  overloading  on  the  one  hand,  or 
running  freight  traffic  too  fast  on  the  other  hand,  it  Is  easy 
to  find  examples  of  both  of  these  faults  of  operation,  and  only 
by  such  a  study  as  Mr.  Henderson's  recent  articles  render 


possible  and  convenient  may  it  be  known  whether  locomotive 
operation  is  what  it  should  be. 

It  is  to  be  hoped  that  these  articles  will  have  the  serious 
attention  of  general  managers,  as  well  as  motive  power  offi- 
cials, not  only  from  the  standpoint  of  economy,  but  also  from 
those  of  excessive  engine  failures  and  capacity  in  handling 
traffic  over  congested  districts.  Mr.  Henderson's  diagrams 
are  easily  applied,  and  should  exert  a  strong  influence  for  im- 
provement in  a  field  where  marked  improvements  are  be- 
coming essential. 


EDUCATION  OF  RAILROAD  EMPLOYEES. 


The  busy  reader  should  not  turn  from  this  subject  because 
it  is  old.  It  is  newer  than  ever,  and  the  present  conditions  of 
railroad  operation  and  of  the  labor  problem  give  it  an  im- 
portance which  it  never  had  before. 

Some  able  writers  on  this  subject  have  considered  the  "higher 
branches"  of  railroading  as  a  "profession"  and  stand  for  the 
education  of  a  favored  class  for  official  positions.  They  wish 
to  provide  "for  adequate  training  of  the  men  destined  to  lead 
in  the  upper  ranks  of  the  service  by  extending  the  existing 
collegiate  technical  courses  and  enlarging  the  curriculum, 
more  particularly  so  as  to  embrace  general  questions  affecting 
railroad  traffic,  transportation,  finances,  law,  administration, 
etc."  Incidentally  they  point  to  the  discouragements  surround- 
ing the  subordinate  railroad  worker  and  consider  it  impossible 
to  raise  these  men  to  obtain  from  their  class  those  who  are  to 
lead  in  the  higher  positions. 

This  quotation  voices  the  prevailing  opinion  of  those  who 
have  looked  to  the  technical  schools  for  the  training  of  mta 
who  are  needed  on  railroads.  Undoubtedly  their  arguments 
are  strong  and  no  one  need  quarrel  with  them  or  with  anyon* 
who  is  exerting  efforts  of  any  kind  toward  advancement  ard 
improvement.  I^et  this  good  work  go  on,  but  there  is  another 
and  infinitely  more  important  need  which  thus  far  has  not 
been  seriously  studied  and  another  problem  which  has  njt 
been  forcefully  attacked.  This  is  the  education  of  the  men 
within  the  ranks  of  subordinate  workers  in  all  departments 
It  Is  these  men,  the  lower  class,  who  have  supplied  the  leading 
and  most  successful  officials,  the  men  who  have  made  American 
railroad  practice.  From  this  "class"  will  also  come  the  best  of- 
ficials of  the  future.  No  arguments  are  necessary  to  support 
this  statement.  ■-'''■■y\  • 

These  successful  men  from  the  ranks  would  be  bigger, 
broader  and  even  more  successful  if,  in  connection  with  their 
development,  they  had  enjoyed  privileges  of  education,  which 
might  easily  have  been  given  them.  Others  who  worked  beside 
them  In  the  office,  the  shop,  on  the  tops  of  freight  cars,  or  on 
the  tracks,  who  never  would  become  leaders,  would  be  better 
men  had  they  also  been  provided  with  educational  privileges. 

What  is  needed  on  railroads  to-day  is  the  application  of  the 
principle  developed  by  Mr.  M.  P.  Higgins,  of  Worcester — the 
development  of  the  men  In  the  ranks  as  far  as  they  can  go.  He 
says,  in  effect,  educate  a  thousand  good  workmen.  From  among 
these  may  be  found  a  number  of  foremen,  a  few  subordinate 
officials  and  an  occasional  manager.  This  may  be  accomplished 
by  educational  work  conducted  by  the  railroads  themselves,  or 
under  their  immediate  control.  It  may  be  approached  In  con- 
nection with  methods  of  recruiting  the  service,  and  it  may  be 
carried  far  enough  to  fit  those  who  are  capable  for  short  spe- 
cial courses,  prepared  for  their  needs  at  progressive  technical 
schools. 

We  need  to  be  reminded  that  many  men  in  the  ranks  are  sure 
to  rise  in  one  way  or  another.  If  they  are  not  encouraged  In 
every  possible  way  to  qualify  for  higher  positions  on  the  staff 
they  will  employ  their  leadership  in  other  directions,  and  here 
is  an  opportunity  to  reach  one  of  the  roots  of  the  labor  problem 
which  has  already  been  allowed  to  wait  too  long. 

It  Is  well  also  to  be  reminded  of  the  monumental  failure  of 
the  Baltimore  &  Ohio  Technical  School  for  Its  employes.  That 
school  was  sure,  sooner  or  later,  to  fail.  That  attempt  should 
not  be  repeated.    It  served  not  to  show  the  difficulties  and  the 
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complications,  but  the  simplicity  of  the  problem.  Instead  of 
taliing  the  student  to  the  school,  the  school  should  be  taken  to 
the  student  and  the  needs  of  the  telegraph  operator,  the  section 
hand,  the  shop  apprentice,  the  locomotive  fireman,  the  clerk, 
provided  for  directly,  inexpensively  and  effectively.  Nothing 
would  be  gained  by  explaining  how  this  may  be  done  until  the 
vital  and  general  necessity  for  it  is  realized  and  understood. 
It  may  be  done,  and  well  done,  by  any  railroad,  large  or  sma". 
the  officers  of  which  are  prepared  to  make  the  effort.  Heads  of 
departments  must  work  in  hearty  conjunction  with  the  "school 
teacher,'  and  the  results  will  depend  entirely  upon  the  strong 
support  and  goodwill  of  the  highest  officials  of  the  road.  Only 
where  this  conjunction  and  support  by  the  heads  of  depart 
ments  and  the  highest  officials  are  given  to  an  educational 
movement  has  it  the  least  chance  to  succeed.  The  first  educa- 
tion required  is  that  of  the  officials  and  owners  of  railroads. 

American  railroads  would  do  well  to  study  the  educationa 
development  of  40  years  by  the  British  Admiralty.    There  is 
no  harm   in   improving  technical   school  training  for  railroad 
service,  but  a  greater  work  lies  nearer  at  hand  and  constitu*e.< 
a  far  more  vital   need   to-day — the  education   of  the   workers. 


SIX  COUPLED  SUBURBAN  LOCOMOTIVE. 


2 — 6 — 2  Ttpk — Chicago  &  Westebn  Indiana.  R.  R. 


The  Rogers  Locomotive  Works  have  built  a  number  of  locor 
motives  for  suburban  service  on  the  Chicago  &  Western  Indi- 
ana Railroad  in  Chicago.  They  have  side  tanks,  and  in 
both  appearance  and  arrangement  resemble  locomotives  for 
similar  service  on  the  Central  Railroad  of  New  Jersey  (Ameri- 
can Encineeb.  June,  1902,  page  200).  For  convenience  in  keep- 
ing a  record  of  recent  suburban  locomotives,  the  leading  dimen- 
sions of  three  other  typical  designs  are  presented  in  the  ac- 
companying table.  The  appearance  of  the  Rogers  design  is 
greatly  improved  by  placing  the  headlight  in  front  of  the 
boiler.  These  engines  are  adapted  for  running  in  either  direc- 
tion. They  have  moderately  wide  fireboxes.  An  increase  of 
500  gals,  in  tank  capacity  above  that  of  the  Philadelphia  ft 
Reading  and  the  Central  Railroad  of  New  Jersey  designs  is 
obtained  by  placing  a  supplemental  tank  under  the  cab,  which 
brings  the  capacity  up  to  3,500  gals.  The  tanks  are  connected 
by  pipes  shown  In  the  engraving.     The  coal  capacity  is  5  tons. 
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This  accomplished,  the  part  to  be  played  by  the  technl(  al 
schools  becomes  easy  and  simplified,  because  the  students  know 
what  they  want  and  are  prepared. 

It  is  said  that  "school  teaching  is  not  the  business  of  a  rail- 
road." When  heard  for  the  first  time,  this  sounds  like  a  con- 
clusive statement  of  fact,  and  seems  to  settle  the  whole  matter 
But  it  does  not  settle  it.  The  railroad  is  the  school  of  its  own 
recruits  and  always  will  be,  whether  the  recruits  are  appren- 
tices or  college  graduates,  sons  of  workmen  or  sons  of  the 
directors,  and  because  a  large  majority  never  complete  grade 
school  studies  some  one  must  take  them  in  hand.  The  rail- 
roads need  educated  men  (for  example:  to  fire  a  100-ton  loco- 
motive). 

As  long  as  the  education  of  a  class  of  men  to  become  railroad 
officials  is  considered  the  vital  question,  the  real  problerj;  will 
always  remain;  but  when  the  education  of  the  rank  and  file  is 
provided  the  special  preparation  of  officials  will  take  care  of 
itself. 


Bo8T«»N  TiNNEL  Oi'ENED. — On  December  30  the  tunnel  to 
East  Boston  was  opened  for  traffic  and  is  now  used  regularly 
by  the  Boston  Elevated  Railway.  The  harbor  section  is  2,700 
ft.  long  and  the  depth  of  the  earth  between  the  top  of  the 
tunnel  an<l  (he  harbor  is  about  20  ft.  \Vhen  the  harbor  Is 
dredged  to  4ft  ft.  the  deptli  of  earth  will  be  about  5  ft.  The 
leakage  of  the  harlnir  section  is  only  8  gallons  a  minute,  as 
compared  with  R.rino  gallons  of  the  Mersey  tunnel  in  Liverpool. 


The  boiler  has  a  straight  top,  with  radial  stays.  The  trailing 
wheels  are  42  ins.  in  diameter,  and   the  trailing  axles  have 

8  by  1314-in.  journals.  The  tractive  power  of  this  engine  is 
exactly  the  same  as  that  of  the  Central  of  New  Jersey,  22,700 
lbs. 

K)l  R     TYPICAL     81IHRBA.V     LOCOMOTIVES. 

Name    of    railroad N.    Y.    C.        C.  R.  R.    P.    &     R.  C.  &  W.  I. 

ot    N.  J. 

Road    number     1410              200                381  102 

Builder    American     Baldwin      Baldwin  Rogers 

Type     Simple         Simple          Simple  Simple 

When    built    1902            1902             1903  1906 

Weight,    total     216,000       189,900        201,700  190,000 

Weight    on    drivers    128,000        129,000        120,860  3  30.000 

Weight,    leading   truck    21,900          19,120  20,000 

Weight,    trailing    truck 39,000          61,920  40,000 

Wheel  base,  driving    15-0             14-0             12-6  14-0 

Wheel   base,    total    35-9              31-8              30-y  31-2 

Driving   wheels    i^.i.,.         63                63                61%  6S 

Cylinders,    diameter    .v. v....         20                  18                   20  18 

Cylinders,    stroke              24                26                  24  26 

Heating    surface,    flrobox 1«!2              060             156.3  146.6 

Heating  surface,   arch  tubes 43.0            

Heating   surface,    tubes 2,27.">          1,695.0         1,825.5  1.694.9 

Heating   surface,  total    2,437          1,834.6         1.981.8  1,841.4 

Firebox,     length     93               109                94  102 

Firebox,    width     97%               72                 105  66 

Grate  area.  sq.   ft 62.1             54.5              68.5  46.8 

Boiler,    smallest    diameter....           70                 60                66  60 

Tubes,    No.    and    diameter...      365-2          249-2           447-0  249-2 

Tubes,    length    12-0            13-0              9-0  13-0 

Steam    pressure    200              200               200  200 

Reference  In  American  Ehigi- 

neer   and   Railroad   .TournalAprll.  1902 .Tune,  1902  0<t.,  1903  Feb.,  1905    j 

P.   11!".         P.    200         P.    364  * 


Rivets  in  a  Steamship. — It  is  stated  that  1.800.000  rivets, 
weighing  600  tons,  were  required  in  the  construction  of  the 
new  Cunard  liner  Qaronia.  •'• . 
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FUEL   CONSUMPTION  OF   LOCOMOTIVES.* 


BY   G.    R.    HENDERSON. 


The  fuel  bills  of  a  railroad  constitute  ordinarily  about  10 
per  cent,  of  the  total  expense  of  operation,  or  from  30  to  40 
per  cent,  of  the  actual  cost  of  running  the  locomotive.  On 
important  systems  the  gross  amount  of  coal  burned  assumes 
a  very  large  figure — running  into  millions  of  tons.  Each 
engine  will  probably  consume  $5,000  worth  of  coal  in  a  year 
on  the  average,  so  that  for  1,000  locomotives  the  annual  coal 
bill  would  approximate  $5,000,000.  While  this  is  one  of  the 
largest  items  of  expense,  there  is  probably  less  actually  known 
about  it  than  any  other  account.  We  may  know  in  a  gen- 
eral way  that  an  engine  of  a  certain  class,  loaded  with  a 
definite  tonnage,  will  haul  its  train  in  a  given  direction  over 
a  particular  divison  with  a  consumption  of  so  many  pounds 
of  coal  per  100  ton  miles,  but  here  our  knowledge  stops,  and 
if  it  should  be  asked  how  much  is  used  in  ascending  the 
maximum  grade,  how  much  on  the  subordinate  grades,  and 
what  quantity  on  the  level,  there  is  little  likelihood  of  re- 
ceiving a  correct  answer. 

The  reason  for  this  lack  of  definite  information  is  not  hard 
10  find;   in  fact,  it  is  quite  obvious.     While  it  is  a  compara- 
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lively  simple  matter  to  determine  the  quantity  of  coal  used  on 
a  trip  throughout  a  run,  by  means  of  track  scales  and  meas- 
ured supplies  taken  en  route,  it  is  very  difficult  and  laborious 
to  subdivide  it  between  terminal  points,  in  the  proper  pro- 
portion to  the  work  done  on  each  of  the  various  grades.  An 
approximation  is  sometimes  obtained  by  counting  the  shovel- 
fuls thrown  into  the  firebox  between  different  points,  but  this, 
of  lourse,  cannot  be  considered  an  accurate  method.  The 
ordinary  exigencies  of  railroad  traffic  are  so  many  and  varied 
that  It  is  almost  impossible  to  maintain  fixed  conditions  for 
a  length  of  time  sufficient  to  determine  factors  of  unques- 
tioned value. 

The  same  comments  apply  equally  to  the  consumption  of 
water.  Even  if  metei-s  be  placed  in  the  feed  pipes,  the  in- 
convenient location  for  observation  and  the  variable  methods 
of  working  the  injector  by  allowing  different  heights  of  water 
in  the  boiler,  not  to  speak  of  leaks  and  wastes,  militate 
against  accurate  measurements.  Thanks,  however,  to  the 
"Locomotive  Testing  Plant,"  we  are  now  able  to  work  an 
'■ngine  for  a  long  period  under  constant  conditions,  and  at  the 
same  time  make  accurate  measurements  of  the  fuel  and 
water  consumed. 

Several  years  ago,  when  connected  with  the  Chicago  and 
Northwestern  Railway,  the  author  was  able  to  make  a  com- 
plete set  of  tests  with  the  standard  heavy  freight  engine  of 
that  road,  first  upon  the  testing  plant  and  afterwards  in  road 
service  with  a  dynamometer  car.  Using  the  results  of  these 
tests  as  a  foundation,  it  has  been  found  possible  to  elaborate 
a  diagram    for   practically   any  particular   locomotive    whose 


general   dimensions  are   known,  which   will  give  at  once  the 
coal  consumption  per  mile  or  per  hour  for  various  grades  and 
speeds  or  train  loads.    This  diagram  is  based  upon  theoretical 
as  well   as  practical   considerations,   and  will,   it   is  believed,; 
give  values  agreeing  closely  with  actual  conditions.  *■ 

The  construction  of  the  diagram  and  the  method  of  using 
it  can,  perhaps,  be  made  most  clear  by  assuming  a  locomo- 
tive of  certain  proportions,  and  developing  the  study  for  this 
engine.  We  will  therefore  consider  a  consolidation  locomo- 
tive or  2 — 8 — 0  type  having  the  following  general  dimensions: 


Diameter  of  t>iinder.s. 

Stroke    of    piston 

Diameter   of   drivers.  . 

Boiler    pressure 

Grate    area.  ..  .,••;■... 
Heating   surface 


• 21    Ins. 

, ..... ^.i.:.... 32     ;• 

I  %_*  •,•■*.■.>  •'#'«'^*'»  ••■••■■■••  oo 

f*  .• —••  .«  •  4^  •,■•.  *  •  ^  i.^»  •    •••-••*•  ^l^U       IDS. 

•  ••••*«•.•»  ^'jn  -•  •  •-■•  ••••_•  *•  •  •  •  ^''  SQ.  Iv. 
I  •  *,^'^  •->  .•  ^.'*.*  *  *  *--*  *  *     o,^''U 

f 


Weight  of  engine  and  tender. .  ...v..  *».;.».«;.  »i'.. .  .       150  tons. 
The  theoretiial  tractive  force  of  such  a  locomotive  will  b« 

P  d'  s 

T.T.F.  = 1 

D 
where  P  =  Boiler  pressure  in  lbs.  per  sq.  in. 
ci  =  Diameter  of  cylinder  in  ins. 
s  =:  Stroke  of  piston  in  ins. 
D  =  Diameter  of  drivers  in  ins. 
Wlien  we  allow  for  drop  in  steam  pressure- and  internal  re- 
sistance,  we  find  that  the  available  tractive  force  at  circum- 
ference of  the  drivers  is  only  8-lOths  of  the  theoretical  trac- 
tive force,  or, 

■'  f'V.8  P  (T  « 

A.T.F.  =  .......    2 

D 
for   simple  engines,   when    working   at.  slow  speeds   with   the 
reverse  lever  in  the  corner  notch. 

For   the   engine  tmder  consideration    we    therefore    find   aa 
follows: 

200   X   441    X   32 

T.T.F.  = =  50,000   lbs.  approx. 

66 
A.T.F.  =  .8  X  50.000  =  40,000  lbs.  approx. 
As  the  speed  of  the  locomotive  increases,  however,  beyond  the 
point  w-here  the  boiler  can  supply  the  complete  volume  of  the 
cylinders  at  each  stroke,  an  earlier  cut-off  must  be  used,  and  it 
is  necessary  to  determine  the  effect  of  such  a  change.  In 
order  that  this  may  occur  at  the  maximum  possible  speed,  the 
boiler  must  be  worked  to  its  full  capcity,  which  is  limited  by 
its  ability  to  burn  fuel.  From  various  tests  it  seems  as  if 
this  limit  might  be  considered  as  stated  below,  the  quantities 
being  expressed  in  pounds  of  coal  per  square  foot  of  grate  area 
per  hour:  ;   - 


Bituminous    coal    ...'v'^iv 

Anthracite,    large    .-Izes  .;*■...,,:....,..,, 
Anthracite,   small  sizes   .  .i.':.-i  ,.'.'.■.  ..'^ 


200     lbs. 

............    100 

, :  .\ . . ....    60 


•A  paper  read  before  the  American  Society  of  Mechanical  Engineers. 


We  will  assume  that  our  engine  is  burning  Pennsylvania  or 
Virginia  semi-bituminous  coal,  therefore  the  maximum  com- 
bustion will  be  40  X  200  =  8,000  lbs.  coal  per  hour.  We 
admit  that  this  is  a  large  amount  to  be  handled  by  one  man 
for  any  great  length  of  time,  but  there  is  no  doubt  that  It 
could  be  burnt,  if  supplied. 

In  order  to  determine  the  quantity  of  steam  generated  by 
this  amount  of  fuel  in  the  boiler  which  we  have  assumed, 
Pig.  1  is  introduced.  This  has  been  compiled  from  various 
sourifs  of  information,  and.  it  is  thought,  fairly  represents 
the  average  practice  in  this  country.  In  this  figure,  the  or- 
dinate? give  the  maximum  evaporation  in  pounds  of  water 
from  and  at  212  deg.  F.  per  sq.  ft.  of  heating  surface  per  hour 
than  can  be  expected  under  ordinary  conditions,  as  stated 
above,  the  abscissae  denoting  'the  ratio  of  heating  surface  to 
grate  area.    For  the  engine  in  question  this  will  be 

3200 

=  80, 

40 
and  for  senii-bitinninons  coal,  curve  c,*re  find   that  with   a 
ratio  of  80,   !,•>  lbs.   of  water,   from   and   at  212   deg.   may   be 
evaporated  per  hour  from  ea(  h  square  foot  of  heating  surface, 
or  for  the  boiler  as  a  whole,  3,200X15  =  48,000  lbs.  per  hour. 
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irting. 

50 

100 

150 

200 

.98 

.94 

.88 

.83 

.78 

.08 

.92 

.85 

.77 

.72 

.98 

.96 

.86 

.80 

.75 

The  factor  of  evaporation  from  ordinary   temperatures  of 
feed  water  will  be  about  1.2,  so  that  we  shall  have  at  boiler 
48.000 

pressure,  =  40,000  lbs.  per  hour. 

1.2 

The  steam  will  be  somewhat  reduced  in  pressure  at  the 
cut-off  point,  however,  and  the  table  here  given  indicates  the 
probable  relation  of  this  pressure  to  the  boiler  pressure,  when 
the  reverse  lever  is  in  the  corner  notch,  and  the  throttle  wide 
open. 

Ratios  of  Cct-off  Pre.ssurk  to  Doiler  Pressure. 

Revolutions   per   Minute   . 

Long   ports    

Short    ports     

Medium   ports    

By  long  ports  is  meant  those  in  which  the  length  of  port  in 
inches  divided  by  the  area  of  the  cylinder  in  square  inches  is 
approximately  .12.  and  by  short  ports,  where  this  ratio  is 
about  .05.  If  we  assume  .90  for  the  ratio  in  the  case  in  hand, 
we  shall  have  200  X  .90  =  180  ibs.  at  cut-off,  which  Steam  will 
weigh  .432  lbs.  per  cu.  ft.  The  volume  of  a  cylinder  21  ins. 
diameter  and  32  ins.  long  is  6.4  cu.  ft.,  or  for  one  revolution 
four  times  this  amount  or  25.6  cu.  ft.  No  allowance  Is  made 
for  clearance,  as  the  cut-off  with  lever  in  the  corner  is  usually 
about  90  or  92  per  cent,  of  stroke.  For  each  revolution,  then, 
the  steam  consumption   will  be 

25.6  X  .432  =  11.06  lbs. 
and 

40.000 

=  60  r.  p.  m. 

60  X  11.06 

Cl  consumption  of  locomotives. 


10 


?.o 


Ij  20  C 

MILES  PCR  HOUR., 

Fio.  2 

as  the  maximum  speed  at  which  the  boiler  will  furnish  steam 
at  full  stroke.  The  speeds  in  miles  per  hour  corresponding  to 
the  revolutions  per  minute  for  a  56-in.  wheel  are  as  follows: 


5 

10 

15 

20 

25 

30 

35 

40  miles  per  hour 

30 

60 

90 

120 

150 

180 

210 

240   revs,  per  mln. 

therefore  it  is  plain  at  above  10  miles  an  hour,  the  cut-off  must 
be  reduced,  diminishing  the  available  tractive  force  of  the 
engine. 

A  study  of  the  variation  in  tractive  force  due  to  speed 
indicates  that  the  method  oxplained  below  gives  a  close  ap- 
proximation to  actual  results. 

In  Fig.  2  the  ordinates  represent  the  tractive  force  in  lbs., 
and  the  abscissae  the  speed  in  miles  per  hour.  As  the  maxi- 
mum speed  at  full  stroke  was  found  to  be  60  r.p.m.  or  10 
miles  an  hour,  we  find  the  intersection  of  this  speed  with 
the  theoretical  tractive  force  at-X.    We  therefore  construct  an 


equilateral  hyperbola  through  this  point,  that  is  a  curve 
the  product  of  whose  ordinates  will  always  have  the  same 
value,  viz.,  50,000  X  10  =  500,000.  As  we  have  seen,  the  avail- 
able tractive  force,  however,  cannot  exceed  40,000  lbs.  By 
drawing  from  the  point  B  a  tangent  to  the  hyperbola,  we 
then  have  a  locus  consisting  of  a  straight  line  and  a  curve, 
and  this  locus  gives  us  the  maximum  available  tractive  force 
(at  circumference  of  the  drivers)  for  which  the  boiler  will 
supply  the  cylinders  at  any  speed.  But  to  do  this,  we  must 
burn  8,000  lbs.  of  coal  an  hour,  so  that  the  locus  BC  also 
gives  the  combinations  of  speed  and  available  tractive  force 
which  may  be  obtained  by  the  combustion  of  8,000  Ihs.  of  coal 
an  hour. 
The  rate  of  combustion  per  sq.  ft.  of  heating  surface  per 

8,000 
hour   Is  =  2.5   and   from   Fig.   3    (curve   c)    we  should 

3,200 
expect  6  lbs.  of  water  per  lb.  of  coal  from  and  at  212  deg., 

EVAPORATIVE  VALUE  OP  COALS. 


l-O  1.5  8.0  S.5  8.0  8.5  4.0 

POUNDS  OF  COAL  PER  SQ.  FT.  HEATING  SURFACE  PER  HOUR, 

Fio.  8 


4.5 


or  a  total  steam  production  of  8,000  X  6  =  48,000  lbs.,  whica 
is  the  same  as  our  first  figure.  If  the  rate  of  combustion  be 
reduced,  however,  there  will  be  more  steam  generated  per  lb. 
of  coal,  as  indicated  by  Fig.  3.  For  instance,  if  %  the  amount 
be  consumed,  or  6,000  lbs.,  the  rate  of  combustion  will  be 
6.000 

=  1.87  lbs.  per  sq.  ft.  of  heating  surface,  and   from 

3.200 

Fig.  3  the  evaporation  will  be  about  7  or  7  X  1.87  =  13.09  lbs. 
of  water  per  sq.  ft.  of  heating  surface  per  hour,  instead  of 
15  lbs.  as  before.  This  would  supply  the  cylinders  at  full  stroke 
for  15  :  13.09  : :  10  :  8.7  miles  an  hour.  From  this,  as  a 
starting  point,  we  construct  a  new  hyperbola  and  tangent  as 
before,  which  locus  gives  the  combinations  of  speed  and  trac- 
tive force  for  6.000  lbs.  of  coal  an  hour.  In  the  figure,  the 
loci  have  been  drawn  for  each  1,000  lbs.  per  hour  from  1,000 
to  8,000. 

If,  now,  we  divide  the  quantities  per  hour  by  the  speed,  we 
obtain  the  fuel  consumption  per  mile,  and  this  is  shown  by 
the  dotted  lines.  Thus,  with  a  tractive  force  of  20,000  lbs. 
and  a  speed  of  15  miles  an  hour,  we  should  expect  an  hourly 
consumption  of  3,000  lbs.  or  200  lbs.  per  mile. 

But  as  our  diagram  (Fig.  2)  is  based  on  speed  and  tractive 
force  as  co-ordinates,  we  can  construct  additional  curves, 
which  may  represent  the  force  needed  to  pull  various  trains 
at  different  speeds  or  up  grades.  For  Instance,  if  we  consider 
a  train  of  1,000  tons  weight  back  of  tender,  or  1,150  tons  total 
weight,  we  can  lay  down  the  curves  of  resistance  for  a  level, 
V*,  %.  %  and  1  per  cent,  grade,  as  shown  in  the  diagram.  By 
this  means  we  can  determine  the  quantity  of  coal  that  would 
be  used  on  different  portions  of  a  division. 

If  there  were  40  miles  each  of  level,  ^  and  1  per  cent,  grade, 
the  fuel  feonsumptlon  would  run  as  follows: 

40  miles  @  38  miles  an  hour.  210  lbs.  per  mile  =  8.400  lbs. 
40  miles  0  24  miles  an  hour.  330  lbs.  per  mile  =  13,200  lbs. 
40  miles  @  17  mlle.s  nn  hotir,  490  lbs.  per  mile  =  19,600  lbs. 


Total 4l,200   lbs. 

It  will  be  noticed  that  this  considers  the  train  to  be  run  at 


yj 
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tlie  maximum  speed  which  the  engine  can  make  on  each 
grade  or  portion  of  track.  If  the  speed  be  limited  to  15  miles 
an  hour  uniformly,  we  should  expect  consumption  as  follows: 

40  miles  on  level   @    50  lbs.  per  mile =     2,000  lbs. 

40  miles  on  Vi%  grade  @  190  lbs.  per  mile =     7,600  lbs. 

40  miles  on  1%  grade   ©    430   lbs.  per  mile =  17,000  lbs. 

Total     26,800  Iba. 

This  trip  of  120  miles  will,  however,  require  8  hours  for 
its  completion,  whereas  the  first  schedule  is  a  trifle  over  6 
hours.  The  coal  consumption  in  the  first  case  is  over  50  per 
cent,  greater  than  in  the  second  case.  The  effect  of  speed 
upon  the  coal  pile  is  clearly  shown  by  following  ajiy  of  the 
grade  lines  in  the  diagram.  The  rate  per  mile  on  a  Vi  per 
cent,  grade  will  be  about  as  given  below: 

Miles    per   hour    5  10  15  20 

Coal  per  mile,   lbs 150         160         185         250 

The  influence  of  loading  is  shown  by  the  curves  marked 
•Total  tons  up  1  per  cent,  grade." 

At    10    miles    an    hour,    250    lbs.    per   mile    for    1,000    tons. 

At  10  miles  an  hour.  325   lbs.  per  mile  for  1,200  tons. 
At   10   miles   an   hour,   500    lbs.    per   mile   for    1,400   tons. 


When  we  near  the  limit  of  capacity  of  the  engine,  the  dif- 
ference is  still  more  marked. 

At  10  miles  an  hour,  630   lbs.  per  mile  for  1,5U0  tons. 

At    10   miles  an  hour,  680   lbs.  per  mile   for  1,520  tons 

At   10   miles  an  hour,  720    lbs.  per  mil©   for  1,540  tons 

At   10   miles  an  hour.  780    lbs.  per  mile   for  1,560  tons. 

Again,  1,600  tons  can  be  hauled  at  5  miles  an  hour  with  a 
consumption  of  500  lbs.  per  mile,  whereas  1,570  tons  at  10 
miles  an  hour  will  require  800  lbs.  per  mile,  both  cases  being 
the  maximum  that  the  engine  can  do. 

These  examples  give  an  idea  of  the  variety  of  problems 
in  fuel  consumption  which  can  be  quickly  solved  by  the  aid 
of  this  diagram.  It  is  true  that  a  different  diagram  must  be 
made  for  each  class  of  engine,  but  this  is  a  comparatively 
small  matter.  With  the  increase  in  speed  and  loads  of  the 
present  day,  the  coal  consumption  becomes  a  topic  of  great 
interest,  and  when  comparisons  are  made  with  previous 
schedules,  there  is  an  apparent  decrease  in  the  economy  of 
fuel,  unless  the  various  points  are  duly  considered,  and  as  ex- 
plained by  the  chart. 


MUTI-SPEED  MOTOR. 


The  problem  of  equipping  old  machine  tools  with  variable 
speed  motors,  and  furnishing  such  machines  as  lathes  with 
a  sufficiently  wide  range  of  speed,  has  been  complicated  be- 
cause of  the  additional  mechanical  speed  changes  required  to 
.supplement  the  electrical  speed  variations.  The  expense  and 
the  amount  of  work  required  to  do  this  properly  are  such 


that  many  are  discouraged  from  applying  motors  to  belt-driven 
tools,  much  as  they  might  wish  to  avail  themselves  of  the 
benefits  to  be  derived  from  such  a  change.  A  multi-speed 
motor  has  just  been  placed  on  the  market  by  the  Northern 
Electrical  Manufacturing  Company,  which  consists  of  a  vari- 
able speed  field  control  motor  with  a  mechanical  change  gear 
device  attached  to  and  forming  part  of  it,  as  shown  in  the 
illustrations.    By  this  means  a  speed  variation  of  4^2  to  1  can 
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NOBTHEBN    MULTI-SPEED    KOTOB. 


be  obtained  by  the  use  of  a  2  to  1  motor,  or  with  a  3  to  1 
motor  a  total  speed  range  of  9  to  1  can  be  obtained.  The 
change  gears  are  run  in  oil  and  are  noiseless. 

Probably  no  class  of  machine  tools  is  more  diflacult  to 
change  from  the  belt  to  a  motor  drive  than  the  ordinary  en- 
gine lathe.  As  the  speed  range  of  a  variable  speed  motor  is 
considerably  less  than  the  back  gear  ratio  of  a  belt-driven 
lathe,  it  becomes  necessary,  in  order  to  avoid  a  large  gap  be- 
tween the  two  runs  of  gearing,  to  change  the  back  gear  ratio, 
and  this  introduces  a  number  of  complications.  These  diffi- 
culties disappear  with  the  introduction  of  the  multi-sped 
motor,  as  will  be  noted  by  a  study  of  the  application  of  one 
of  these  motors  to  a  24-in.  Blaisdell  lathe  shown  in  the  accom- 
panying illustrations.  The  spindle  bearing  caps  were  simply 
removed  and  a  cast  iron  bracket  which  supports  the  motor 
was  substituted  in  their  place.  The  motor  in  connection 
with  the  change  gears  had  a  sufficient  speed  variation  so  that 
it  was  not  necessary  to  change  the  back  gear  ratio.  The  motor 
was  connected  by  a  silent  chain  to  the  split  sprocket  clamped 
on  one  of  the  steps  of  the  cone  pulley.  The  motor  controller 
^as  bolted  to  the  lathe  bed  and  is  operated  through  the 
ipline  shaft  and  tne  lever  on  the  carriage.  ^ 

'  The  controller  furnishes  20  speeds,  and  thus  by  means  of  the 
controller  handle  and  the  change  gear  lever  40  speeds  may 
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n-adily  be  obtained  without  btoi)i)iiig  the  maciiine.  The  use 
of  the  !)ai;k  gear  on  the  lathe  doTibles  this  number  and  gives 
the  lathe  a  very  wide  range  of  speed.  The  machine  can  bo 
stopped  for  examination  or  measurement  of  work  without 
stopping  the  motor  and  quickly  started  again  by  the  clutch 
lever  on  the  change  gear  device.  With  a  5  to  1  motor  a  speed 
variation  of  15  to  1  can  be  obtained. 


TWIST  DRILL  TESTS. 


42-IN.  BORING  MILL. 


A  powerful  and  conveniently-  operated  boring  mill  is  shown 
in  the  engraving.  By  means  of  the  turret  head  with  five  sides, 
at  the  right,  the  output  of  the  machine  can  be  materially  in- 
creased on  certain  classes  of  work.  The  3-ja\v  universal 
chuck  is  built  into  the  table,  which  is  40  ins.  in  diameter. 
Power  is  transmitted  from  a  cone  pulley  to  the  table  through 
two  frictions  and  a  back  gear,  giving  four  changes  of 
table  speed  for  each  step  of  the  cone.  These  mechanical 
changes  can  be  made  instantly,  while  the  machine  is  in  motion. 


4  ■ 

n.:-M 

1 

42-IN.    BOKING    MILL. —  KIM.    MACHINE   TOOL   COMP.\NY. 

A  motor  may  be  readily  applied  by  gearing  direct  to  the 
driving  mechanism,  and  without  the  use  of  brackets.  With 
a  constant  speed  motor  1'2  table  speeds  may  be  obtained.  The 
table  is  driven  by  accurately  planed  bevel  gears. 

Eight  positive  horizontal  and  vertical  feeds,  varying  from 
1-40  to  Vj  ill-,  are  provided.  The  heads  are  independent  in 
their  movements,  both  as  to  direction  and  amount  of  feed 
By  means  of  friction  dutches  the  rail  may  be  quickly  and 
noislessly  raised  or  lowered  by  power.  This  machine  is  made 
by  the  King  .Machine  Too!  Company  of  Cincinnati,  Ohio,  and 
weighs   about  12,000   lbs. 


Gas  Turbines. — From  an  elaborate  paper  read  by  Mr.  R.  M. 
Neilson  before  the  Institution  of  Mechanical  Engineers  in 
I..ondon,  October  21,  the  following  impressions  are  received. 
First — The  gas  turbine  seems  at  present  a  mechanical  im- 
possibility although  the  difficulties  may  perhaps  be  overcome. 
Sec-ond — The  temperatures  necessary  to  be  used  are  sufficiently 
high  to  heat  the  blades  of  the  turbine  to  a  bright  red  heat, 
which  would  soon  burn  them  up.  Third — Compressors  need 
to  be  greatly  improved  in  efficiency  for  this  work  or  the  power 
required  for  compression  will  be  practically  equal  to  that  de- 
livered from  the  turbine.  This  is  a  discouraging  outlook,  but 
many  minds  are  at  work,  at  home  and  abroad,  upon  the  prob- 
lem. 


The  following  results  of  tests  made  with  twist  drills  are 
taken  from  a  paper  on  "A  Twist  Drill  Dynamometer,"  pre- 
sented before  the  December  meeting  of  the  American  Society 
of  Mechanical  Engineers  by  Messrs.  W.  W.  Bird  and  H.  P. 
Fairchiid.  The  tests  were  conducted  at  the  Washburn  shops 
of  the  Worcester  Polytechnic  Institute,  on  a  machine  which 
measured  and  registered  both  the  twisting  moment  and  the 
thrust  of  the  drill. 

Blocks  of  soft  gray  iron  were  obtained  and  tested  in  the 
machine  itself,  so  as  to  get  a  number  for  each  set  of  experi- 
ments as  near  the  same  degree  of  hardness  as  possible.  A 
%-in.  Novo  steel  drill  was  used.  The  first  experiments  were 
on  the  effect  of  speed  or  number  of  revolutions  per  minute. 
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all  other  conditions  remaining  the  same.  The  revolutions  were 
varied  from  140  to  600,  but  no  material  difference  was  shown 
by  the  cards  in  either  thrust  or  twist.  In  other  words,  the 
power  required  to  turn  the  drill  varies  directly  with  the  num- 
ber of  revolutions,  while  the  thrust  does  not  increase  with  the 
speed,  but  depends  upon  the  feed  or  the  advance  per  revolu- 
tion. 

The  next  set  of  experiments  was  made  to  determine  the 
relation  between  thrust  and  feed,  the  revolutions  per  minute 
remaining  constant.  From  the  first  set  of  experiments  ,it  wai' 
shown  that  the  limit  of  speed  would  depend  upon  the  endur- 
ance of  the  drill,  and  with  heavy  feeds  420  revolutions  was  not 
far  from  this  limit.  Accordingly,  the  second  set  was  run  at 
this  speed,  which  for  a  %-in.  drill  is  about  70  ft.  per  min- 
ute for  the  cutting  rate  for  the  outer  edges,  and  for  .020-in. 
feed  a  rate  of  drilling  of  about  8  ins.  per  minute.  The  range 
of  feed  was  taken  from  .004  to  .020  ins.  per  revolution,  the 
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drill  at  the  coarsest  feed  being  somewhere  near  its  limiL 
These  feeds  were  all  positive,  a  train  of  gears  being  substi- 
tuted for  the  regular  belt  drive.  The  results  are  plotted  in 
Fig.  1,  and  show  that  the  thrust  increases  very  rapidly  with 
I  lie  coarser  feeds. 

Fig.  2  is  a  curve,  giving  the  relation  between  moment  and 
leed,  and  shows  that  the  moment  does  not  increase  at  the  same 
rate  as  the  thrust.  This  would  seem  to  indicate  that  less  power 
is  required  to  drill  a  given  hole  in  a  given  time  by  increasing 
the  feed  per  revolution  rather  than  by  increasing  the  revolu- 
tions. For  example,  to  drill  a  hole  in  a  1-in.  plate  in  10  sec- 
onds could  be  done  by  running  the  drill  600  r.p.m.,  and  feed- 
ing .010  ins.  per  revolution,  but  would  require  more  power 
than  by  running  at  300  revolutions  with  a  feed  of  .020  ins. 

Th?  question  of  the  proper  angle  of  the  drill  was  next  con- 
sidered, and  a  set  of  experiments  made  with  a  constant  speed 
and  feed,  the  half-angle  varying  from  37  deg.  to  70  deg., 
22   deg.   less   and   11   deg.   more   than  the  standard,   59   deg. 


NEW    PLANER    DRIVE. 


too 

>RIL 

.    T 

LSTI 

40» 

W( 

Rce 

• 
STt 

ii  poLrr 

;cM 

r« 

INS 

■rri 

^- 

W' 

STE 

*,  * 

ASS. 

1* 

4. 

rt 

•d- 

a 

-ooj 

R.PJ 

'kJ 
1. 

■a. 

MD 

J 

t 

o 

/ 

/ 

/ 

1 

3    MA 

/ 

/ 

K  soo 

z 

^   man 

y\ 

/ 

/ 

^ 

y 

no 
wo 

,-^ 

^ 

^ 

1 

50  fi&  90 

ANOLE  OF  ONIU.-mCHCS. 


80 


FIO.   3-. 

The  rtsults  are  plotted  in  Fig.  3,  and  show  that  the 
thrust  would  be  decreased  by  having  more  of  a  point  on  the 
drill.  With  an  angle  of  37  deg.,  however^  the  drill  would 
not  stand  up  on  repeated  •  work.  At  45  deg.  it  seems  to  do 
the  work  as  well  as  at  59  deg.,  and  with  much  less  thrust. 
This  would  suggest  a  change  in  the  standard  angle  for  the 
new  st.eels.  The  moment  for  the  various  angles  remained 
practically  constant,  so  that  the  driving  power  does  not  change 
with  the  angles  of  the  drill.  Another  interesting  point  in 
drilling,  which  can  be  shown  with  this  machine,  is  the  effect 
of  first  removing  the  center  of  the  hole  by  the  use  of  a  small 
drill.  Ten  holes  were  drilled  in  a  bar  of  cast  iron  with  small 
•Irills,  ranging  from  No.  53  to  V^.  in.  in  diameter,  and  then  each 
one  counterbored  with  a  s^/i-in.  drill  at  420  r.p.m.  and  a  feed 
of  .008  in.  per  revolution.  The  following  table  gives  the  thrust 
in  each  case,  and  shows  that  a  hole  1-10  in.  in  diameter  takes 
off  about  one-half  the  thrust  for  a  ''s-in.  drill. 

^ize  of  firat  hok> — 

.000     .0595     .0760     .0935      .120 
riiru.st  for  oounterbore — - 

340        190        180        170        155 


.157 

.189 

.221 

.250 

.375 

.50 

145 

130 

120 

90 

70 

30 

EcoNOMT  OF  EiJiCTBic  TRACTION. — The  Saving  in  coal  with  a 
central  station  electric  power  plant  over  steam  locomotives 
is  greater  than  is  often  assumed.  The  plant  of  the  Manhattan 
Elevated  delivers  power  to  the  switchboard  at  the  rate  of  2.6 
Ihs.  of  coal  per  k.w.-hour  under  conditions  ,of  full  load,  and 
the  power  is  delivered  to  the  motors  throuih  the  third  rail 
with  about  60  per  cent,  efficiency,  giving  il  consumption  of 
4.3  lbs.  per  k.w.  or  3  lbs.  per  h.p.  at  the  drawbar.  A  road  with 
heavy  traffic  and  a  large  and  efficient  central  power  station 
should  use  only  about  half  as  much  coal  as  when  using  steam 
locomotives,  and  this  may  even  be  recced  under  favorable 
conditions  to  one-third.— L.  B.  Stillwen,'  l>efore  International 
Engineering  Congress. 


The  photograph  illustrates  a  planer  an-auged  lor  0  different 
cutting  speeds  with  a  constant  return  speed  and  driven  by  a 
constant  high  speed  motor.  This  has  two  advantages  over  the 
variable  speed  motor  drive;  the  power  is  not  reduced  at  slow 
speeds,  and  the  return  speed  is  constant  and  does  not  vary  with 
the  cutting  speed.  Power  is  transmitted  from  the  motor  to' 
the  shaft  which  carries  the  pulleys  for  the  return  stroke  by  a 
Morse  silent  chain.  Motion  is  in  turn  transmitted  through 
a  speed  box  to  a  shaft  which  carries  the  pulleys  which  tinve 
the  platen  on  the  cutting  stroke.  The  speed  box  contains  2 
trains  of  gearing,  each  of  which  will  give  three  different 
speeds  to  the  platen.  The  speeds  are  changed  by  means  of 
levers  at  the  side  of  the  planer  which  can  be  operated  either 
while  the  machine  is  in  motion  or  standing  idle.  The  gears 
in  the  speed  box  are  steel  and  run  in  oil,  thus  reducing  wear 
and  noise  to  a  minimum.  The  entire  box  is  inclosed  and  holds 
about  5  gallons  of  oil. 

Owing  to  the  high  cutting  speed  at  which  the  planer  oper- 
ates, a  double  driving  mechanism  is  used,    A.<^oroplete  set  of 
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driving  pulleys  for  both  the  forward  and  return  motion  of  the 
platen  are  attached  on  each  side  of  the  machine,  thus  doubling 
the  belt  capacity  and  still  retaining  the  ease  of  shifting,  which  , 
would  be  impossible  if  1  belt  7  ins.  wide  was  used  in  place 
of  2  belts  3V^  ins.  wide.  All  the  pulleys  on  the  top  shafts 
are  made  with  a  heavy  rim,  thus  acting  as  flywheels  and  re- 
lieving the  motor  when  the  platen  is  reversing  in  either  di- 
rection. 

The  cutting  speeds  furnished  are  22,  27.  32,  40,  50  and  60  ft. 
per  minute,  with  a  constant  return  of  75  ft.  per  minute.  An 
index  plate  placed  on  the  side  of  the  housing  indicates  the 
cutting  speed  in  use.  The  planer  is  driven  by  a  30-h.p.  West- 
inghouse  alternating  3-phase  motor.  The  machine  will  plane 
work  66  ins.  wide,  60  ins.  high  and  up  to  21  ft.  in  length.  It 
is  fitted  throughout  with  steel  gearing  and  was  built  by  the 
Cincinnati  Planer  Company,  Cincinnati,  who  are  in  position  to 
put  a  similar  speed  variator  on  all  sizes  of  their  machines. 


It  does  not  matter  what  the  cost  of  your  repairs  is,  but  it 
does  matter  whether  the  cost  is  going  up  or  down: 
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AXLE  BORING  MACHINE. 


The  Pennsylvania  Railroad  makes  a  practice  of  boring  a 
2-in.  hole  longitudinally  through  all  driving  axles  above  a 
certain  size,  to  guard  against  defective  material  and  defects 
in  forging  not  found  in  smaller  axles,  where  the  material  can 
be  more  thoroughly  worked.  This  is  done  at  a  relatively  small 
cost  by  the  Springfield  axle  boring  machine,  shown  in  the 
photograph,  and  specially  designed  for  this  purpose. 

This  machine  will  bore  holes  from  %  in.  to  6  Ins.  in  diam- 
eter through  stock  up  to  11  ins.  in  diameter  and  84  ins.  in 
length.  The  bar  to  be  bored  is  held  by  a  three-jaw  universal 
scroll  chuck,  secxired  tp  a  flange  cast  on  the  front  of  the  spin- 
dle, and  is  supported  and  held  central  at  the  other  end  of  the 
spindle  by  adjustable  screws.  The  spindle  consists  of  a  cast 
iron  shell,  as  shown  in  the  seitional  view,  and  has  long  bear- 
ings in  the  headstook.     A  large  gear  cut  into  the  rear  of  the 


capacity,  and  the  lubricant  has  sufficient  time  to  cool  before 
being  used  again.  This  machine  weighs  7,000  pounds,  and  is 
the  larger  of  two  sizes  made  by  the  Springfield  Machine  Tool 
Company,  of  Springfield,  Ohio. 


HIGH  SPEED  TOOL  STEEL. 
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SPBIXCFIELD  SPIXDLE  AND   .VXLE  BORI.NMi    MACHINE 


SECTIONAL    VIEW    THBOUGH    HEADSTOOK. 

chuck  on  the  spindle  engages  with  a  pinion  on  the  auxiliary 
shaft,  upon  which  the  four-step  driving  cone  is  mounted.  By 
means  of  the  back  gears  and  a  two-speed  countershaft  16  spin- 
dle speeds  are  furnished  in  geometrical  progression. 

The  center  of  the  headstock  is  placed  as  low  as  possible,  and 
the  long  carriage  which  carries  the  boring  tool  is  moved  by 
pinions,  which  mesh  into  two  racks,  one  on  each  side  of  the 
top  of  the  bed.  Thi.s  makes  a  very  powerful  arrangement,  and 
reduces  the  stresses  on  these  parts  to  a  minimum.  The  car- 
riage slides  on  two  large  V's,  and  Is  gibbed  its  full  length  to 
the  outside  of  the  bed.  Ten  feeds  are  provided  from  .0005 
in.  to  .01  in.  per  revolution.  The  power  feed  is  engaged  by  a 
powerful  friction  clutch. 

By  means  of  the  large  pilot  wheel,  the  carriage  can  rapidly 
be  moved  to  any  position.  The  guide  for  centering  the  boring 
tool  is  used  only  for  starting  the  tool,  after  which  it  may  be 
swung  out  of  the  way.  The  cutting  edges  of  the  tool  are  lubri- 
cated, and  the  chips  are  washed  out.  by  oil  supplied  by  a  force 
pump.    The  pan  which  surrounds   the  machine  has  a  large 


(CJONCLUDED  FBOM  VOL.   78,  PaGE  48.) 

For  hardening  and  tempering  specially  formed  tools  of  high 
speed  steel,  such  as  milling  and  gear  cutters,  twist  drills,  taps, 
screwing  dies,  reamers,  and  other  tools  that  do  not  permit  of 
being  ground  to  shape  after  hardening,  and  where  any  melting 
or  fusing  of  the  cutting  edges  must  be  prevented,  another 
method  of  hardening  is  used.  A  specially  arranged  muffle 
furnace  heated  either  by  gas  or  oil  is  employed,  and  consists 
of  two  chambers  lined  with  fire  clay,  the  gas  and  air  entering 

through  a  series  of  burners  at  the 
back  of  the  furnace,  under  control 
so  that  a  temperature  up  to  2,200 
deg.  Fahr.  may  be  steadily  main- 
tained in  the  lower  chamber,  while 
the  upper  chamber  is  kept  at  a 
much  lower  temperature.  Before 
placing  the  cutters  in  the  furnace 
it  is  advisable  to  fill  up  the  hole 
and  key  ways  with  common  fire  clay 
to  protect  them.  The  cutters  are 
first  placed  upon  the  top  of  the  fur- 
nace until  they  are  warmed  through, 
after  which  they  are  placed  in  the 
upper  chamber  and  thoroughly  and 
uniformly  heated  to  a  temperature 
of  about  1,500  deg.  Fahr.,  or,  say, 
a  medium  red  heat,  when  they  are 
transferred  into  the  lower  chamber  and  allowed  to  remain 
therein  until  the  cutter  attain^  the  same  heat  as  the  fur- 
nace itself,  about  2,200  deg.  Fahr.,  and  the  cutting  edges 
become  a  bright  yellow  heat,  having  an  appearance  of  a  glazed 
or  greasy  surface.  The  cutter  should  then  be  withdrawn  while 
the  edges  are  sharp  and  uninjured,  and  revolved  before  an  air 
blast  until  the  red  heat  has  passed  away,  and  then  while  the 
cutter  is  still  warm — that  is,  just  permitting  of  its  being 
handled — it  should  be  plunged  into  a  bath  of  tallow  at  about 
200  deg.  Fahr.,  and  the  temperature  of  the  tallow  bath  then 
raised  to  about  520  deg.  Fahr.,  on  the  attainment  of  which 
the  cutter  should  be  immediately  withdrawn  and  plunged  in 
cold  oil.  There  are  various  other  ways  of  tempering,  a  good 
method  being  by  means  of  a  specially  arranged  gas  and  air 
stove  into  which  the  articles  to  be  tempered  are  placed,  and  the 
stove  then  heated  up  to  a  temperature  of  from  500  to  600  deg. 
Fahr.,  when  the  gas  is  shut  off  and  the  furnace  with  its 
contents  allowed  to  slowly  cool  down.  Another  method  of 
heating  tools  Is  by  electrical  means,  by  which  very  regular 
and  rapid  heating  is  obtained,  and  where  electric  current  is 
available,  the  system  of  electric  heating  is  quick,  reliable  and 
economical. 

Electricity  also  furnishes  a  very  efficient  and  accurate  means 
of  tempering  such  forms  of  tools  as  milling,  gear,  bobbing  and 
other  similar  cutters,  also  large  hollow  taps,  hollow  reamers, 
and  all  other  hollow  tools  made  of  high  speed  steel,  where  it 
is  required  to  have  the  outside  or  cutting  portion  hard,  and  the 
interior  soft  and  tenacious,  so  as  to  be  in  the  best  condition 
to  resist  the  great  stresses  put  upon  the  tool  by  the  resistance 
of  the  metal  being  cut.  and  which  stresses  tend  to  cause  dis- 
ruption of  the  cutter  if  the  hardening  extends  too  deep. 

Tempering  of  hollow  cutters,  etc..  Is  sometimes  carried  out 
by  the  insertion  of  a  heated  rod  within  the  -cutter  and  so  draw- 
ing the  temper,  but  this  is  not  entirely  satisfactory,  or  scien- 
tific, and  is  liable  to  Induce  cracking  by  too  sudden  heat  ap- 
plication, and  further  because  of  the  difficulty  of  maintaining 
the  necessary  heat  and  temperature  required,  and  afterward 
gradually  lowering  the  heat  until  the  proper  degree  of  temper 
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has  been  obtained,  lu  elect lical  tempering  these  difficulties  are 
ovtrcorae,  as  the  ro(J  is  placed  inside  the  cutter  quite  cola, 
and  the  electric  current  grail ually  and  steadily  heats  up  tiie 
rod  until  the  correct  temperature  is  reached,  when  it  can  be 
held  at  such  temperature  as  long  as  is  necessary,  and  the  cur- 
rent can  be  gradually  reduced  until  the  articles  operated  on 
are  cold  again,  and  consequently  the  risk  of  cracking  by  too 
Budden  expansion  and  contraction  is  reduced  very  greatly. 

That  great  economy  is  effected  from  using  high  speed  steel 
is  beyond  all  doubt,  for  rapidity  of  cutting  is  increased,  and 
the  output  of  machines  correspondingly,  so  that  a  greater  pro- 
duction is  obtained  fioni  a  given  installation  than  was  pos- 
sible when  cutting  at  low  speeds  with  the  old  tool  steel,  and 
the  work  is  naturally  produced  at  a  correspondingly  lower 
cost.  It  follows  from  this  that  in  laying  down  new  plant  and 
machines  the  introduction  and  use  of  high  speed  steel  would 
have  considerable  influence  in  reducing  expenditure  on  capital 
account.  It  has  also  been  proved  that  high  spged  cutting  is 
economical  from  a  mechanical  standpoint,  and  that  a  given 
horse-power  will  remove  a  greater  quantity  of  metal  at  a  high 
speed  than  at  a  low  speed,  for  although  more  power  is  natur- 
ally required  to  take  off  metal  at  a  high  than  at  a  low  speed, 
the  increase  of  that  power  is  by  no  means  in  proportion  to  the 
large  extra  amount  of  work  done  by  the  high  speed  cutting, 
for  the  frictional  and  other  losses  do  not  increase  in  the  same 
ratio  that  a  high  cutting  speed  bears,  to  a  low  cutting  speed. 
A  brief  example  of  this  may  be  given  in  which  the  power  ab- 
sorbed in  the  lathe  was  accurately  measured  electrically.  Cut- 
ting on  hard  steel,  with  3-16  in.  depth  of  cut,  1-16  in.  feed  and 
speed  of  cutting  17  ft.  per  minute,  a  power  of  5-16  h.p.  was  ab- 
sorbed, and  increasing  the  cutting  speed  to  42  ft.  per  minute, 
the  depth  of  cut  and  feed  being  the  same,  there  was  a  saving 
in  power  of  19  per  cent,  for  the  work  being  done.  Another 
experiment  with  depth  of  cut  %  in.  and  traverse  1-16  in.  com- 
pared with  1-16  in.  traverse  and  3-16  in.  depth  of  cut,  showed 
a  saving  in  power  of  as  much  as  28  per  cent.,  and  still  pro 
ceeding  with  a  view  of  increasing  the  weight  of  meta!  re- 
moved in  a  given  time  the  feed  was  doubled  (other  conditions 
being  the  same)  and  a  still  further  saving  of  power  resulted. 
In  a  word,  as  in  the  majority  of  things,  so  it  is  with  rapid  cut- 
■  ting,  the  more  quickly  work  can  be  produced  the  cheaper  the 
cost  of  production  will  be. 

Again  as  regards  economy  there  is  not  only  a  saving  effecteJ 
on  the  actual  machine  work,  but  since  the  advent  of  high  spee  I 
cutting  it  Is  now  possible,  in  many  Instances,  to  produce  fin- 
ished articles  from  plain  rolled  bars,  instead  of  following  the 
old  practice  of  first  making  expensive  forgings  and  afterwar;! 
finishing  them  on  the  machine.  By  this  practice  not  only  is  the 
entire  cost  of  forging  abolished,  but  the  machining  on  the 
'  rolled  bar  can  be  carried  out  much  quicker  and  cheaper  in  suit- 
ably arranged  machines,  quicker  even  than  the  machining  ol 
a  forging  can  be  done.  Remarkable  results  are  also  obtained 
by  operating  on  stock  bars  with  high  speed  milling  cutters. 

Rapid  cutting  with  planing  tools  has  also  developed  exten- 
sively, the  old  cutting  speeds  of  15  to  25  ft.  per  minute  being 
now  replaced  by  those  of  50  to  60  ft.  per  minute,  and  in  some 
cases  even  as  high  as  80  ft.  per  minute,  and  for  the  same  rea- 
sons, as  already  described  in  lathe  turning,  the  power  absorbed 
does  not  increase  in  anything  like  the  same  proportion  as  the 
extra  amount  of  work  done,  so  that  the  wear  and  tear  on  tht 
machine  is  not  materially  increased. 

Perhaps  one  of  the  most  unlooked-for  developments  in  the 
use  of  high  speed  steel  has  been  the  manufacture  from  it  of 
twist  drills,  and  it  would  be  safe  to  say  that  in  no  other  sphere 
has  the  new  steel  justified  itself  to  a  greater  extent  than  in  the 
operations  of  drilling  and  boring,  as  its  powers  in  that  respect 
have  revolutionized  completely  modern  workshop  practice.  It 
is  now  possible  in  many  cases  to  drill  holes  through  stacks  of 
thin  steel  plates  as  quickly  and  economically  as  by  punching 
them,  thus  avoiding  the  consequent  liability  to  distress  the 
material  due  to  punching  action. 

As  a  comparison  of  the  superiority  of  high  speed  over  or- 
dinary drills,  an  instructive  result  was  obtained  when  drilling 


forged  steel  gun  cradletj  of  5  ins.  thickuFsts,  and  which  steel  is 
of  a  very  tough  nature.  An  ordinary  twist  «lrill  was  first  tried 
and  failed  after  drilling  8  holes,  the  end  being  completely 
fused,  but  a  high  speed  drill  afterward  drilled  124  holes  witu- 
out  suffering  any  injury  whatever.  The  drills  were  2  ins.  diam- 
eter, running  at  80  revolutions  per  minute,  and  each  hole  was 
drilled  in  6  minutes,  this  being  the  full  power  of  the  machine. 
In  several  instances  the  author's  firm  reduced  the  cost  of  drill- 
ing per  100  holes  by  over  60  per  cent,  without  even  altering  the 
machines  in  any  way.  except  by  speeding  them  up. 


HAND  WHEEL  GRINDING   MACHINE. 


The  hand  wheel  grinding  machine  shown  in  the  accom- 
panying illustration  finishes  the  outer  rim  of  a  hand  wheel 
from  the  rough,  ready  for  the  buffer  at  one  operation,  without 
machining  it  with  a  tool.  A  certain  hand  wheel  which  re- 
quired 1  hour  to  finish  by  the  machining  process  was  finished 
in  9  minutes  on  this  grinding  machine. 

The  bed,  a  planed  casting  43  by  41  ins.  is  mounted  on  a  cast 
iron  pan  on  legs.  The  grinder  head  is  bolted  on  the  back  of  the 
bed.  At  the  front  is  a  dove-tailed  slide  having  17^  ins.  of 
bearing  for  the  swivel  slide.  The  swivel  slide  has  a  cross- 
feed  of  13  ins.  to  and  from  the  grinder,  and- upon  it  is  mounted 


HAND     WHEKI,    <.RIM)I\(;      M.VCHIXE UMHiK    &     SHIPLEY     MACIIIXE 

T<K)I,   COMPANY. 

a  second  slide  with  its  center  fixed  upon  the  swivel  slide  in 
line  with  the  grinding  wheel,  so  as  to  center  all  diameters. 
The  pilot  wheel  at  the  front  provides  a  rotary  movement  about 
the  grinder.  A  cross  adjustment  is  provided  for  the  heaa- 
block  carrying  the  hand  wheel  to  be  ground,  and  the  spindle 
holding  the  hand  wheel  is  also  adjustable,  so  as  to  bring  dif- 
ferent diameters  of  hand  wheels  directly  over  the  swivel  cen- 
ter, i'hc  speed  of  the  hand  wheel  to  be  ground  is  controlled 
through  a  universal  joint  driven  from  a  variable  speed  coun- 
tershaft. The  Lodge  &  Shipley  Machine  Tool  Company  of 
Cincinnati  are  the  manufacturers  of  this  machine. 


r.l 
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60-INCH    MOTOR-DRIVEN    ROLL-TURNING    LATHE. 


This  lathe  was  <lesiKiit'<l  tor  mining  heavy  pipe  rolls,  etc., 
and  is  made  very  substantial  ihronghout  to  withstand  the 
severe  strains  which  lonie  upon  it  in  connettion  with  this  class 
of  work.  A.  Crocker-Wheeler  Co.  25  h  p.  variable  speed  motor 
is  mounted  on  a  cast  iron  stand  attached  to  the  bed  at  the 
rear  of  th^  headstock  and  is  connected  to  the  driving  shaft  by 


Near  the  end  of  the  bed,  below  the  headstock,  is  the  feed 
changing  device,  and  by  means  of  the  three  levers,  which  are 
shown,  seven  distinct  and  positive  feeds  can  be  obtained  with- 
out removing  a  single  gear.  The  feed  gears  are  neatly  housed 
in.  and  an  index  plate  indicates  the  combination  to  be  used  for 
any  pitch,  thread  or  feed. 

What  appears  to  be  a  taper  attachment  will  be  noted  in  the 
view  looking  down  on  the  lathe.     It  is  used  to  impart  curved 

surfaces  to  long  pipe-straightening 
rolls  and  is  operated  by  a  shoe  pro- 
vided with  anti-friction  rollers 
which  slide  in  a  slot.  Straight  work 
can  be  turned  by  disengaging  the 
nut  which  holds  the  shoe  and  by 
tightening  the  cross  feed  nut.  The 
concaving  rest  shown  in  the  same 
v'ew  is  interchangeable  with  the 
compound  rest,  and  is  used  for 
grooving  out  pipe  welding  rolls.  It 
operates  with  rotary  motion 
through  worm  and  worm  wheel, 
with  either  hand  or  power  feed. 

The  heavy  housings  shown  are 
for  holding  heavy  pipe  roll  cast- 
ings. This  lathe  is  built  by  the 
American  Tool  Works  Co..  of  Cin- 
cinnati. 


VIEW    LOOKING    DOWN    ON     60-1  Mil    nOLL-TfRNING    LATHE. 


Si'KKi)  OK  Stkam  TiRniNKs. — High 
speed  of  rotation  has  been  a  r;ither 
serious  drawback  to  the  steam  tur- 
bine as  applied  to  marine  practice. 
This  has  been  overcome  in  design- 
ing the  machinery  for  the  new  Cu- 
narders,  the  turbines  of  which  are 
expected  to  run  at  about  140  r.p.m. 
This  appears  to  be  an  important 
feature  of  present  development  of 
the  turbine  for  marine  eervice. 


60-lXCIl     KOLL-TLKM.VJi     l.ATHK — .XMKKlCAX    TfM)L    WOKKS    CO.MI'A.W. 


silent  chain,  as  shown.  Releasing  the  small  knobs  in  either  of 
the  handles  on  the  front  of  the  headsto*  k  hood  allows  them 
to  be  thrown  to  the  right  or  left,  thus  operating  the  clutches 
whi(  h  control  the  different  inns  of  gearing  in  the  headstock. 
These  speed  changes,  in  addition  to  those  furnished  by  the 
motor,  afford  a  wide  range  of  speed  with  a  large  number  of 
steps,  rvn  index  plate,  prominently  placed,  indicates  the  proper 
combination  to  be  used  for  any  desired  spindle  speed.  The 
motor  controller  is  pla<e  alongside  the  motor  stand  and  is 
operated  by  the  hand  wheel  at  the  right  hand  end  of  the  car- 
riage. 


Co.NTBiiUTioN.^  TO  TiiK  PiRoi  K  MiSELM.— The  New  York. 
New  Haven  &  Hartford  Railway,  through  the  courtesy  of  Mr. 
Samuel  Higgins.  general  manager,  has  arranged  to  place  in 
the  care  of  Purdue  University  the  historic  locomotive,  "Daniel 
Nason."  This  locomotive  was  built  about  1858.  and  is  one  of 
the  8-wheel  type,  with  cylinders  inside  the  frames  and  cranked 
axles,  which  were  common  throughout  New  England  30  years 
ago.  They  are  also  placing  in  their  keeping  a  stage  coach 
passenger  car  which  was  put  in  service  about  1835,  and  con- 
sists of  the  body  of  a  stage  coach  suspended  over  a  simple  rail- 
way truck  by  means  of  braces. 
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IMPROVED  PUNCHING  MACHINE. 


A  NEW    FRANKLIN   AIR  COMPRESSOR. 


The  photograph  and  drawing  illustrate  a  new  positive  ad- 
justable stop  as  used  in  conneclion  with  an  improved  sliding 
clutch  on  a  Cincinnati  punch.  By  means  of  the  adjustable 
stop  the  machine  can  be  made  to  stop  at  either  the  top  or  bot- 
tom of  the  stroke  or  at  any  intermediate  point.  This  is  of 
special  advantage  for  such  work  as  exact  center  punching,  as 
considerable  time  can  be  saved  by  having  the  punching  tool 
automatically  stop  close  to  the  work. 

The  mechanism  which  controls  this  is  simple  and  consists 
of  a  brass  cam  fastened  in  the  groove  of  the  clutch  and  held 
iu  place  by  a  bolt  whose  head  fits  in  the  deep  slot  to  the  left 
of  the  groove  in  which  the  clutch  lever  lug  works.  By  loosen- 
ing the  nut  on  the  bolt  the  cam  can  be  set  at  any  desired 
point  on  the  circumference.  As  the  cam  comes  in  contact  with 
the  lug  on  the  clutch  lever,  the  clutch  is  thrown  out  and  the 


The  accompanying  illustration  shows  one  of  the  air  com- 
pressors recently  furnished  the  Pennsylvania  Railioad  at  Al- 
toona,  Pa.  They  were  designed  and  built  by  the  Chicago  Pneu- 
matic Tool  Company  at  Franklin.  Pa.,  and  belong  to  what  they 
designate  as  their  "C.  S.  C."  class  of  machines,  having  com- 
pound steam  cylinders  and  compound  air  cylinders.  They  are 
designed  to  run  non-condensing  with  a  boiler  pressure  of  lOU 
lbs.  The  high  and  low  pressure  steam  cylinders  are  11  and 
20  ins.  in  diameter  respectively,  and  air  cylinders  11  and  18 
ins.,  with  a  stroke  of  24  ins.  The  capacity  of  ea<-h  compressor 
is  700  cu.  ft.  of  free  air  at  a  speed  of  100  r.p.m. 

While  graceful  in  outline,  the  machine  is  at  the  same  time 
massive  and  compact.  All  bearings  are  of  unusually  gen- 
erous proportions,  the  pressure  per  sq.  in.  being  so  reduced 
as   to   avoid   any    tendency    to   heating,   a   feature   which    will 

be  appreciated  by  those  who  have 
had  much  experience  with  air  com- 
pressors. The  bearings  throughout 
are  provided  with  removable  shells 
or  bronze  bushings,  with  simple  but 
effective  provision  for  taking  up 
wear.  The  steam  cylinders  are 
provided  with  Meyer  adjustable 
cut-off     valves.     The     main     steam 


il\(|.\N.v\.    IM   NCH.    WITH    I»OSITIVK    .\I).MST.\BI,E    STOP    AXU 
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machine  is  stopped.     This  makes  a  very  simple  and  positive 
(ifvice. 

The  section  of  the  driving  shaft  upon  which  the  clutch 
'Glides  is  square,  with  the  distance  across  the  flats  equal  to  the 
'liameter  of  the  round  portion  of  the  shaft.  This  obviates 
I  he  use  of  keys  or  feathers  which,  because  of  the  heavy  in- 
termittent stresses  to  which  the  shaft  is  subjected,  are  a 
-ource  of  annoyance,  and  it  also  greatly  increases  the  strength 
^f  the  shaft  at  what  is  ordinarily  its  weakest  point.  These 
devices  are  used  on  the  punches  and  shears  made  by  the  Cin- 
nnnati  Punch  &  Shear  Company. 


.\I).H  ST.\ULK  .STI>r   .\MI  SUDIXi  f LI  TCH 

ON    ClXCIXNATl   IT.NCll. 
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KN.ii.isii  R.MiAVAv  Eqitii'mknt.— The  railways  of  the  United 
Kingdom  at  the  close  of  last  year  owned  22,276  locomotives 
and  801.926  passenger  carnages,  wagons  and  other  vehicles. 
In  the  total  for  England  are  included  the  following  stock  for 
lines  worked  by  electricity,  viz.,  96  locomotives.  642  carriages 
|*nd  19  other  vehicles;  and  for  Ireland  the  following  stock  for 
i'ght  railways,  viz.,  47  locomotives,  134  carriages  and  other 
vehicles  attached  to  passenger  trains.  497  wagons  and  20  other 
vehicles. 


valves  are  double  ported,  admitting  of  short  ports  and  con- 
sequfnt  reduction  of  clearance-.  The  high  and  low  pressure 
main  steam  valves  are  efficiently  balanced,  reducing  friction 
and  wear  to  a  minimum.  Both  air  cylinders  are  provided  with 
mechanically  operated  inlet  valves  of  the  Corliss  type,  which 
are  placed  in  the  cylinder  heads,  admitting  of  dosf  clearance 
and  large  port  area,  with  i  onsequent  free  admission  of  air. 
These  valves  are  at  tuated  by  the  .steam  cut-off  eccentrics,  so 
that  four  eccentrics  drive  both  steam  and  air  valves,  the  valve 
gear  being  very  simple  for  the  work  performed.  The  dis- 
charge valves  are  of  the  popi)et  type,  being  of  cup  shape, 
pressed  out  of  sheet  steel.  The  valve  seats  and  guides  are 
removable,  and  readily  accessible  for  inspection  or  renewal. 
An  intercooler.  not  shown,  is  provided  between  high  and 
low  pressure  air  cylinders,  which  cools  air  after  compression 
in  the  low  pressure  cylinder  down  to  the  temperature  of  tne 
atmosphere.  This  intercooler,  being  self-contained,  may  be 
placed  in  any  location  denired.  Owing  to  small  bore  of  the 
cylinders  and  proportionately  long  stroke,  the  percentage  of 
clearance  in  the  air  and  steam  cylinders  Is  very  small,  result- 
ing in  high  efficiency  and  <?conomizing  of  steam.  The  water 
jacketing  also  is^much  more  effective  than  in  the  compressors 


\\ii:i;h  \\    i:\(.i\i:i:i.'  .\\i»  i.'AiLi.'OAh  .loi  [;\ al. 


feO  INCH    MOTO;<  DRIVEN    ROLL-TURNING    LATHE. 

IMtis  Uilhn  was  Vles^SMtMi-  for  liiiiiirii;  luavv  pi|n'  lulls.  rtr., 
ami  fs:-»Jia<r^'  >  r\  sutislJHilial  nu'<iu$;lioul  tn,  wiilisijuid  ihP 
St' vor»' }<f  rains  wliick  fonif  npim  ii  in  <  omiiMiitm  wiili  iliis  <  lass 
of  \vork.  .V  CrockiM"  \Vlu'«'l<'r  Co.  -T,  lip.  variablf  six'ri  motor 
is  nirtuiihnJ  on  a  <-ast  iron  stand  aiitulu'd  to  ilic  lied  ai  liir 
reav;of"'^'h;' bf-aiksfoi-k  and  is  i-oiUH'<'»fd  lo  ilif  drivinu  >;!iafi   hy 


Nrai-  till'  rnd  ot  ilif  ln-d.  ludow  Hit-  lu'adsioil^.  is  ilif  frt'd 
ihansing  devin-.  and  Ity  means  of  the  iliri'o  IcvtMs.  \vhi(  li  arr 
shown,  seven  distimi  and  |»ositive  feeds  tan  l»e  obtained  with 
out  reniovin;;  a  single  ijear.  The  feed  gears  arc  iifjiilv  iionsed 
in.  and  an  index  plalf  inili<  aics  tlo-  comliinat  ion  lo  ite  iisid  for 
any  piK  h.  thread  or  fectl. 

What  a|)pears  to  l)e  a  taper  attailinu'ni   will  iif  iioli'd   in  liif 
view   looking  down  on  ihe  lathe.     !i    is  nsed  lo  impart  curved 

snrface.s  to  long  pipe-straigliiening 
rolls  and  is  operated  by  a  shoe  pro- 
vided with  aiii  i  Iriciion  rollers 
which  slide  in  a  slot.  Straight  work 
•  an  be  turned  by  disengaging  the 
luii  which  fiolds  th"  shoe  and  !»y 
lightening  ilie  cross  fed  nut.  The 
1  onj-aving  rest  shown  in  ilie  same 
\ 'ew  is  intei(  hangeable  with  the 
i-ompcMind  re.si .  and  i'^  used  for 
gio:)ving  oiii  pipe  welding  rolls.  It 
oi)' rates  with  rotary  motion 
I  h  rough  worm  ainl  worm  wheels- 
witli  eiiiier  hand  ov  ixiwer  feed. 

The  heavy  housings  shown  are 
f(M  bidding  heavy  |)ipe  roll  cast- 
ings This  lathe  is  Iniilf  l)y  the 
.\tneiican  Tool  Works  Co..  of  Cin- 
cinnai  i.  » 


\li.\v    i.ooKiNji    UOWA    OX 'U0-1\(  II    UOIL-II  l{MX<.    IJk.TnF.. 


Si'Ki;i»  oi  Stkam  Ti  I{i:im:s.-  High 
speed  of  rotation  has  been  a  rither 
serious  drawlaik  to  ihe  steam  tur 
bine  as  api)'ied  to  marine  pracllep'. 
Thi~  lia-  been  overcome  in  design 
ing  the  machinery  for  the  new  Tii- 
narders.  ilie  turbines  of  whiih  are 
cxpecte.l  to  run  at  about  14u  r.p.m 
This  apjH'ars  t<»  lie  an  inip.»rtant 
feature  of  prewnt  development  <>f 
tlie  turbine   for  uuirine  service. 


y 


•  '.'I  I  \i  II    i:iii  I    1 1  I:  \  I  N<      I  \  I  111        \  \i  icn  \  \     luoi  w  <iiii-.  ^    <  i>  \ir  A  \  ^ , 


silent  vh»iiv..:aK  «lu»wu;  Uelianjug  me  f,maii  knobs  in  either  of 
the  handles  on  >he  front  of  th-  headstock  iior)d  allows  them 
to  be  ihr«mn;to:-the  right  or  left,  liius  ojieraiing  the  clinches 
which  cdtitlol  ttH'  different  , I tius;or  geaiiiig  in  'Im-  head.sioik. 
Th.  >.•  >;...;  .-hatlge.^^.  in  addlljou  tt)  'tbotse  furnislied  by  the 
nioior.  afford  irwidv-iiViige  of  speed  wiili  a  large  number  of 
steps.  .All  iiiiit'X  jdufe,  piominently  pkuerl.  indlcites  ihepi'op*"'' 
combination  to  i»e  u«ed  tor  any  desired  .spindle  sjieed.  The 
motor  eOiitrrtlJep  is  place  alon^ide  tlie  motor  s'and  and  is 
ojifrafed  by  the  hand  wlie»d  at  the  right  hand  end  cf  the  i-ar 
riai/e 


CoMUiiu  rio\N  ro  rill.  Pikdi  >.  .Mi  sn  \i.-  The  New  York. 
.\ew  Haven  &  Hartford  Railway,  ihroiigh  the  lounesy  of  .Mr. 
Samuel  Higgins.  general  niaiijiger.  has  arranged  to  place  in 
the  care  of  I'urdiie  rniversity  the  historic  loiomoiive.  "Daniel 
•Nason."  This  locomotive  was  buili  aboiii  18r»8.  and  is  one  of 
th  '  s-wheel  type,  with  cylinders  inside  the  frames  and  cranked 
axles,  whicli  were  common  throughout  Xew  Kngland  :!0  years 
ago.  They  are  also  placing  in  tlieir  keei)ing  a  stage  coach 
pa.«senger  <  ar  which  was  put  in  servit-e  about  IS.'l.').  ami  con 
sists  of  the  body  of  a  stage^  coadi  suspended  over  a  .sini|)le  rail- 
way truck  by  means  of  braces. 


I  MO!.  xKv.  i!to5.  A>ri-:ifi(  AX  i:x<nM-:Ki:  and  uAiufOAp  joijiixal. 

IMPROVED   PUNCHING    MACHINE.  A    NEW    FRANKUN   AIR   COMPRESSOR. 


Tlif  phoioKrajili  and  (iiawinj;  illust ralf  a  nf»\v  iios^itiv.e  ad- 
;usial>l<»  stop  as  »i.s<mI  in  connt't-tion  with  an  iniprovert  sliding 
.  lutch  on  a  Cincinnati  pniich/. -By;  means  <)f  iii«'  ailjustabh* 
,   ip  tlio  machine  can  l)e  made  tosiop  at  either  ihi'  top  or  lioi- 

nn\  of  ilie  sirolie  or  ai  any  intorineiiiate  point.  Thijj.is  of 
-ijfrial  advaniage  for  sncii  wurli  as  exax't  center  pniuhing,  am 

un.-Ml«'raI)le  time  (-an  he  saved  l>y  iiavins  tli<^  |imiching  tool 
.iiiKmiatit-ally  stop  close  t(»  the  work.  ..  V±.^:v-  .  V-;;^;:^!^-;' 

'III.'  nic<lianism  whicli   controls  this  is  siThple  and  vonsi^ti! 

,!  ;i  liras.-;  ( am  lasi'-ueil  in  tlie  si"<>\«^  of  ih  ■  chitch  apd  held 
^11  place  f>y  a  iK>lr  w&bste  liead  fits  in  the  deep  slot  to  the  left 
,.:  I  Ik    itroove  in  which  the  <-hit«-h  lever  luit  works.    By  iGosep- 

ni;  liie  niii  on  'he  holt  the  ram  can  li;'  set  at  any  desire<J 
,..)iiit  on  the  circiiniferenc?.  As  the  cam  comes  in  tontacf  with 
rhV"  hiii  on  the  diifrh  lever,  (he  elnJch  is.  thrown  out  and  the 


Tiie  at'«>hvpaiiying  iflUKUation  show's  bn**'  "  air  cotir' 

pressors  rfc^ntiy  furnished  ih'e\PeuttsyJvania  Kailrrtsd  .r    A 
toona.  Pa.    T'h^y.  were  riesijin»'d  aiid  buite  4).v  the  Cliicago  Pik  u 

malic  Tool  Company  at'  Fran k i iii.  4*a.  ami  hejouK  In  what  they 
desijjnaie  as  their  "t^.  S.  C."  cla>s  of  maj-hinos,  havinu  rbifi 
IHiund  steam  <ylind«i-s  and  fompoiiud  air  cylinders.  They  are 
<lesigned  to-  run  ,Jaon-con«teusi mk  witli  a  ;U<ji \fr  pr<»ss«re  of  1jO« 
ibs.  The  hiRli-  and  low'  pri^ssurft  steam-  «-\vlirHlers  are  11  am! 
2t»  ills,  in  diameter  resj)ecti vr-Ty.  atid  air  cyluider>  1 1  and  1 S 
ins.,  witli  a  stroke  of. -4  ins.  The  «apaciiy.  td  fa.  1i  riciipn-ssor 
Is  7ttO  (11.  ft:  of  free  air  at  a  ;s]»eeii  of  I«Hi»::rd»-m 

Willie  graeefhl  fn  oMtliiie.thi'  nia<'Jiiu^^^  at  iiu*  satm 
niassivt>  and  ionii»act.  All  beariuss  are  of  unusually 
erous  pioportioiis.  ihf  pre.wsure  jier  s^.  i».  btMHu  so  r<' 
as  to  avoi(t  any.  lenilency    10  U<*ati«s;,  a  ftature   whiel. 

-o-  ^■^^.^^-^.:,   ^'f^^^^  tho**-"   who  ha\' 

':.■■  ■     ":-'  r  ,  1         nilmli  exj>erieiicG  with  air  coiu- 
';;'    .  prt^^sors.     The  bearinJKs  throw  si' "^ 

■':^'-'' ■.':_.::■      aih  provided  wit b  veHiovabK'  sheJls 
'   '  ■    ,      V  n^^^  With  .simple  InU 

'^'':'-!:/^''^:^''  effeit'fn*:    provision    for    tal<inji    ui»- 
u .~    -;  .     ;;.  wear..     The     steam     ••yli«der~     a i"e 
' '  ••"/^  0^  '.provided      whh  -    MeVw'  -  ad  just  ai  hie 
■'    i'.  .~cill-off     valves       Th*-     main     ste«iir 


•ill  I'll 


l\S>ii4,r.  et;?frH.;  WITII     l-c.sn  l\  k    At^ll  stAHLK    SWJ*\v>i1>.;i'MrK«'VK1»  *»l.K»f^Vi![U:i 'ivfari:'. 


All.!  t  sT.%itt.t;  ^»rni •    \ 


inai'hiii«t  jg  stopped.  :    This   makes  a  very  simple  and   positive 
•if vii(^.  ;  ..v.; 

Tliip  seiti.iu  (d"  ihe  drivin«  shaft  upon  wliirh  the  elutch 
-lides  is  sqiraie.  wiih  the  (li>;lance  acro.ss  thv  flats  equal  to  The 
'Manjeier  of  the  round  poiiion  of  the  ^^haft.  This  obviates 
;*l«^;u^e  of' li<jys  or  feaihers  whi<h.  b  ^Jauife 'of  tlie  heavyi  in- 
•  nniUiMU  stresses  to  whi^-h  the-  shaft  -  is  sui.je<ted.  are  a 
-"Mr<«.  of  annnyan<f.  and  li  also  .ereatly  ini-reases  the  strength 
:'"■•  .'ihaft  at  whai  is  ordinaiily  it.s  wi  ake.^t  point.  These 
!«•  Vices  are 5 use. I  on  the  punches  and  shears  made  by  the  Oin- 
•ifinat I  Punch  &  Shear  Company^; V; 

;j^:^''t;"*u  Haiiway  K«;rii!MftxtS^The  railways  of  ih.-  I'nited 
Khic:d(mi  at  the  closf  of  last  year  owned  22.27(;  locomotiyes 

""1  ^"l.Hi;>i  pasp<.nger  carriagr's.    wawns  and   other  vehicles: 

'be  total  for  Kngland  are  in.hidcd  Hie  following  stock  for. 

"s  worked  by  electricity,  viz..  ftii  lo«-omo!ives.  twi  carriages 

'i|^l  1»  other  vehicles:  and  tor  Ireland  the  following  stock  tbr 

l^ir   ranways.   viz..  47   locomotives.    1S4   carriages  and   othet^ 

'••'icbN  a(.tachr>d  to  passen&er  trains..  49J  wagons  and  20  othW 

''•■leg.  -  '.'■.'.'■'^ -:.r'-'.    ■■■-•:'■':-.  ■'■'\'^::'-  -      ■ 


.    i^aJi^S    il«>d;bl^^  ol        .       ;        ,:     ;  ;UI>t   foil 

stMinvnr  re<Ujction  Of  <deara«i*ft^:  T     ^hi^U   and  low  pi(«j^ure 
niaiti  stt-ani.  vafe's  aiK tjffj^icnth^  balait« et}.  reducing  frfetJon 
aiiff  wear  to  a  nrininmin.     hbth  HlT-«Avinders  ai-e  prnvideil  wit4l 
nieihanirally  oi»fJ':»'c(i   iiiJei   valves  of  the  t'OrHss  type;  whioft 
V^re  0la«^^d  jntfi^'cyliiid^r  beads,  adtnlttjug  <jf  closi'  ch>arauce 
anfl  large  port  aiva.  with  coiiwi^i^i^Bt  #?ie  Waiiss^^ 
Th.se  valves  are  actual. Ml    by  tln»  sjeaiii  <'MlK>«f  ect euu  i< 
I  hat  four  eccentrics  drive  |icMh  sieaih  and  air  valves,  thr  vajv 
gear  M'ing  very   simple  for  tire  work   perfonned        The  tiis 
.-barge   values  are  Of   the    pop|»et    tyj>v    being    (if   nip   sliaiw 
pr<>ssed   out   of  sUs-et  steel.     Tlieyalve. seats  an.l  jWHd<?ii  ai. 
r.'movable.    and    r.adfh    a.(  cf»s.«ible   for   insiH'.  tion   «>r   renewal 
.An    inierc.ipier,   not,   shown,    is    provi.Jed    betAvW'ii    high    aii'i 
JoW  pre>sivlf;  air  <yrindrrs;  wWrh  c-ools  .air  aft^r  t  ompressb.ii 
in  ;f lie  low  pressure Cyltuder  dpt«i  Jo  <Jb*^  tempelalnre^  hi. 
atnibsidieje.       This   intercooler;.  Iwdns;  ^f'l^f'ontained;^tMay   1. 
.plaifMl   in  any  location  (le^ired.     Owing  to  small   bore  aM*  lb. 
•  cylinders  and  proportionately  long  stTOlte,  the  p4>rceniage  <,t 
clearance  in  Ihe  air  and  stt-am  cylinders  ii.  -very  small,  resdli 
jng  in  high  efficien.  y  and  •;cohon)iztnR  Of  s<**ani.    ^el^afu 
ja/ketlng  also,  te  nimti  nior^  flfjectlve  t  Mif  couiptesst)r- 
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of  ordinary  proportions,  having  diameters  of  cylinders  about 
the  same  as  length  of  strol<e.  Provision  is  made  for  catching 
all  drip  from  stuffing  boxes  and  bearings. 

The  governor  is  furnished  with  a  pressure  regulator,  which 
brings  the  machine  to  a  stop  when  the  receiver  pressure  has 


feed.  The  levers  for  reversing  all  feeds  and  for  autoraaticallj 
tripping  all  feeds  at  any  time,  are  centrally  located  at  th> 
front  of  the  knee,  so  that  all  movements  of  the  machine  art 
under  the  immediate  control  of  the  operator  without  changing 
his  position. 


\    NEW    FRAXKLIX    .MB    COMPRESSOR. 


reached  a  desired  amount,  starting  it  again  automatically  upon 
a  slight  drop  in  receiver  pressure.  The  governor  i.;  also  sup- 
plied with  a  safety  stop,  which  will  prevent  the  compressor 
from  running  away  in  case  of  accident  to  the  governor  belt. 
A  rigid  box  section  bed  plate  extends  under  the  four  cylinders 
to  which  they  are  securely  doweled,; a  feature  which  is  a  great 
help  in  setting  the  machine  and  maintaining  its  alignment. 
P\irther  information  may  be  obtained  from  the  Chicago 
Pneumatic  Tool  Company,  Fisher  Building.  Chicago,  or  95 
l^iberty  street.  New  York. 


MOTOR  DRIVEN  MILLING  MACHINE. 


The  photograph  illustrates  a  motor  drive  applied  to  an  im- 
proved Kempsmith  universal  milling  machine.  A  IVi-h.p., 
back  gear  type.  ( onslant  speed  Browning  motor,  made  by  the 
Northwestern  Manufacturing  Company  of  Milwaukee,  is 
mounted  on  an  extension  which  is  rigidly  bolted  to  the  base 
of  the  mat-hine.  The  back  gear  shaft  of  the  motor  may  be  con- 
nected to  the  driving  shaft  of  the  machine  by  either  a  wide 
lielt  or  a  silent  chain.  The  motor  application  illustrated  may 
be  made  at  any  time,  but  a  more  rompac-t  arrangement  may  be 
provided  if  it  is  incorporated  in  the  machine  while  it  is  being 
built.  Sixteen  changes  of  spindle  speed  are  provided.  As 
these  are  obtained  through  ring  frictions,  the  changes  can  Lo 
made  while  the  machine  is  in  motion  without  in  any  way  in- 
terfering with  its  operation.  The  levers  controlling  these 
speed  changes  are  within  easy  reach  of  the  operator,  who  by 
referring  to  an  index  plate  conveniently  placed  can  readily 
determine  the  combination   for  the  speed   desired. 

All  feeds  to  the  table  are  positive  and  automatic.  The  gear 
box,  which  contains  a  simple  and  powerful  geared  feed  chang- 
ing mechanism,  is  recessed  into  the  column  and  is  thus  rigidly 
supported  without  any  overhanging  part.  It  is  driven  direct 
from  the  spindle  by  a  sprocket  chain.  Through  the  levers 
shown  on  the  gear  box  16  changes  of  feed  are  available  in 
geometrical  progression,  the  range  being  selected  for  greatest 
eflTiciency  in  ordinary  milling.  An  index  plate  on  the  front  of 
the  gear   box   shows   the   vombination   to  obtain   any   desired 


KK.MI'S.\IiriI      I  MVKRS.VL      .MIl.l.l.Nti       M.VHIINK.      MOTDU     DRIVEN. 

The  column,  base  and  bridge  for  the  overhanging  arm  are 
cast  in  one  p'ece  with  substantial  internal  ribs,  which  serve 
as  tie  plates  for  the  sides  of  the  column  and  ajso  form  a  series 
of  handy  shelves.  The  swiveling  table  shown  in  the  illustra- 
tion is  easily  and  firmly  clamped  at  any  position  by  an  im- 
proved bevel  clamping  ring.  The  univers'kl  dividing  head  is? 
simple  and  compact.     The  improved  construction  of  the  side 
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,  enter  tail  stock  allows  the  use  of  large  diameter  end  milling 
.utters  up  to  within  %  in.  of  the  center.  The  center  can 
easily  be  raised  for  milling  tapers.  The  telescopic  elevating 
sorew  permits  the  table  to  travel  to  its  lowest  point  without 
requiring  a  hole  in  the  floor  or  foundation.  This  machine  is 
made  by  the  Kempsmith  Manufacturing  Company  of  Mil- 
waukee, Wis. 


A  NEW  GENERATING  SET. 


In  response  to  the  growing  demand  for  a  high  class  gen- 
erating, set  at  a  reasonable  price,  the  B.  F.  Sturtevant  Com- 
l»any,  of  Boston,  Mass.,  are  manufacturing  a  type  illustrated 
by  the  accompanying  engravings. 

The  general  design  of  the  engine  embodies  all  the  latest 
improvements  to  the  horizontal  type.  The  reciprocating 
parts  are  substantially  constructed  and  counterbalanced  with 
lead  load  discs.  The  crank  shaft  is  forged  solid  in  one  piece 
and  the  discs  are  shrunk  onto  it.  A  special  arrangement  of 
the  Rites'  governor  gives  a  regulation  within  1  to  1^  per  cent, 
from  full  load  to  no  load,  and  by  a  modification  of  the  Mar- 
shall valve  gear  an  adjustment  of  the  cut-off  from  zero  to 
70  deg.  is  attained.  The  main  bearings,  crank  pins,  valve  stem 
and  slides  of  this  engine  are  well  babbitted  with  the  Sturtevant 
white  metal.  A  recent  and  important  improvement  is  a  water 
shed  partition  which  prevents  water  from  the  piston  rod 
stuffing  box  from  reaching  the  interior  of  the  engine  frame, 
and  the  oil  on  the  reciprocating  paits  from  being  thrown  out 
into  the  engine  room.  The  main  body  of 
the  engine  is  enclosed  on  both  sides  by 
removable  plates,  and  the  crank  webs 
are  enclosed  by  a  cast  iron  hood  having 
two  holes  with  removable  covers,  one  for 
the  purpose  of  cleaning  the  crank  pin 
box  while  it  is  in  motion  and  the  other 
for  removing  the  box  without  taking  off 
the  large  hood.  Between  the  water  ?hed 
partition  and  the  front  end  of  the  cyl- 
inder is  a  hand  hole  for  reaching  tho 
stuffing  box  bolts. 

With    the    gravity    or    tank    system    of 
lubrication,  shown  in  the  illustration,  an 
oil  tank  supplies  the  pipe  leading  to  the 
parts  to  be  oiled.     At  each   point   where 
the  oil  is  delivered  is  a  little  gauge  glass 
and  valve  for  regulating  the  flow  at  that 
l)oint.    A  valve  just  below  the  tank  regu- 
lates the  entire  oiling  system.     With  the 
pump,    or    forced    lubricating   system,   a 
pump  is   located   in  the  base  of  the   en- 
gine and   is  operated  by  a  crank  shaft. 
Oil  is   delivered   from   this   pump   to  the 
main  bearings  and  from   the  main  bear- 
ings  through   holes    in    the   crank   shaft 
and  web  to  the  crank  pin.     From  this  point  the  oil  is  conducted 
up  through  a  hole  in  the  connecting  rod  to  the  crosshead  pin. 
A  separate  set  of  pipes  convey   the  oil   from  the  crosshead 
guides  to  the  valve  stem  guides.     The  pressure  of  oil  in  the 
bearings  under  this  system  will  vary   from  12  to  18  lbs.  per 
sq.  in. 

The  generator  of  this  set  is  of  the  eight-pole  type,  and  is 
lapable  of  carrying  momentary  overloads  of  50  per  cent,  with- 
out any  shifting  of  brushes  or  flashing  of  the  commutator, -anjj 
an  overload  of  25  per  cent,  for  a  period  of  two  hours  without 
undue  heating.  After  a  continuous  run  of  ten  hours  at  full 
load,  the  increase  in  temperature  above  that  of  the  surround- 
ing air  never  exceeds  40  deg.  C.  upon  the  armature  and  field 
«oils,  and  45  deg.  C.  upon  the  commutator.  The  average  tem- 
l>erature  rise  is  about  33  to  35  deg.  C.  Before  l>eing  shipped, 
the  generator  is  given  a  breakdown  test  of  l,5oO  volts,  alter- 
nating for  iJixty  seconds  between  the  conductors  and  the  frame 
of  the  machine,  to  test  the  insulation. 
The  magnet  frame  is  the  very  best  grade  of  cast  iron,  split 


horizontally.  The  pole  pieces  are  of  wrought  iron,  with  cast 
iron  shoes  or  horns,  and  are  secured  to  the  magnet  frame  by 
through  bolts.  Any  of  the  pole  pieces  may  thus  be  removed 
to  repair  the  field  coils.  The  latter  are  wound  up  in  two  sec- 
tions, with  an  air  space  between  the  shunt  and  series  coils. 
The  shunt  winding  is  of  double  cotton  covered  magnet  wire, 
thoroughly  insulated,  and  so  treated  as  to  be  practically  water- 
proof. The  series  winding  is  of  solid  copper  bars,  insulated 
in  the  same  manner  as  the  shunt  coil.  The  armature  is  of  the 
ironclad,  form  wound,  ventilated  drum  type,  having  a  core 
built  up  of  charcoal  iron  plates,  which  plates,  after  being  thor- 
oughly japanned,  are  mounted  upon  a  cast  iron  spider  and 
securely  held  in  position  by  end  flanges.  No  bolts  pass  through 
the  armature  laminations.  The  armature  spider  has  an  exten- 
sion upon  which  is  mounted  the  commutator,  making  the 
armature  and  commutator  one  unit.  The  armature  conductors 
are  solid  copper  bars,  without  joints  except  at  the  commutator 
end.  When  these  bars  are  formed  they  are  insulated  by  ma- 
terial not  perceptibly  affected  by  heat  or  ordinary  atmospheric 
moisture. 

In  the  construction  of  the  commutator,  only  drop-forged  or 
drawn  segments  are  used,  these  being  secured  in  cast  iron 
shell  of  spider  construction,  and  clamped  in  place  with  a 
steel  ring.  No  cast  segments  of  any  nature  whatever  are 
used.  The  segments  are  insulated  with  the  best  quality  of 
carefully  selected  mica  of  a  degree  of  hardness  to  allow  the 
mica  and  segment  to  wear  uniformly,  obviating  trouble  from 
high  mica.  The  end  in.sulation  consists  of  micanite  rings,  and 
the  whole  commutator   is   assembled    while   hot,    under  great 
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pressure.  Carbon  brushes  only  are  used,  the  commutator  be- 
ing so  proportioned  and  the  brushes  of  such  size  as  to  allow 
at  least  one  square  inch  of  brush  area  to  every  30  amperes 
carried.  These  brushes  are  carried  in  holders  of  most  ap- 
proved construction,  each  mounted  upon  a  self-contained  brush 
rigging,  so  arranged  that  the  entire  set  of  brushes  may  be 
rotated  completely  around  the  commutator.  Hand  wheels  are 
furnished  for  adjusting  the  brushes  in  position,  these  hand 
wheels  being  so  located  that  the  brushes  may  be  adjusted 
from  either  side  of  the  generator. 


SiiCOND  Tback  on  S1BERIA.N  R.\1lway. — A  recent  report  by 
Prince  Hilkoff.  minister  of  ways  and  communications  in  Rus- 
sia, has  led  to  the  decision  to  lay  a  second  track  on  the  Siber- 
ian Railway  to  Lake  Baikal.  The  Baikal  Ring  Railway  and 
the  Manchurian  Railway  are  also  to  be  double  tracked,  th* 
total  cost  being  estimated  at  200,000.000  roubles,  and  the  esti- 
mated time  required  two  years. 


(58 


AMERICA^TtXOIXEER  AND  RAILROAD  JOURNAL. 


AMERICAN  RAILWAY  APPLIANCE  EXHIBITION. 


The  status  of  this  enterprise,  which  is  so  important  to  the 
railway  supply  interests  of  this  country,  is  admirably  set 
forth  in  tlie  f»)llo\ving  appeal  by  the  g»-'  eral  committee  and 
the  rules  and  regulations  which  have  been  established  in  con- 
nection with  the  exhibition: 

API'KAI,     I5Y     THK     (iK.NKKAl,     (DMMinKK.     OK     AR:!AN<iKMKNTS     TO     ALL 

1 0.Nt  KU.XKIt. 
iJK.NTLI.MK.N  : 

The  Con;;re>i.s  of  the  United  States,  wit li  tlic  iipprnvai  of  rlu-  I'rt'si- 
dent,  has  signally  honored  the  American  manufactur(>rs  of  railway 
appliances  by  the  passage  of  an  mt  permitting  an  exhibition  of  the 
products  of  their  factories  to  be  made  on  a  part  of  the  monument 
.irroiinds  in  Wasliiiigton.  D.  C.  in  connection  with  the  meeting  of 
the  International  Kailwav  Congress,  to  continue  from  Mav  .'ird  to 
14th.   inclusive,   T.MIo. 

This  gra<ious  and  generous  compliment  by  the  Federal  authori- 
ties, which  places  at  our  di.-<i>osal  a  central,  convenient  and  con- 
si»icuous  site  for  our  exhibition,  offers  a  supreme  oi>portunity  for 
tlio  exjdoitation  and  exaltation  of  our  craft.  To  improve  it.  is  a 
duty;   to  neglect   it.   would   be  ini-.\mericau. 

The  occasion  will  be  unique  in  the  annals  of  our  industry.  For 
a  i>eriod  of  twelve  da.vs  several  hiuidred  railway  othiiaLs  of  high 
and  imi)ortaut  rank,  reiiresenting  man.v  foreign  countries,  toginher 
with  more  hun.'.reds  of  American  railway  otficials  of  similar  rank. 
will  be  gathered  in  Wa.shington  for  the  sole  purpose  of  discussing 
railway  iiroblem.s. 

In  <oiniectiou  with  tliLs  distinguished  a.s.seud)lagc  what  could  be 
more  appropriate  or  imp<utant  than  an  exhibition  whi«h  shall  show 
the  fertility  of  resource,  inventive  genius,  energy,  enterprise  and 
economic  .K  hie\i-ment  of  those  who  study  with  assiduity  and  with 
the  ze.i!  born  of  (omtiiercial  ambition  the  reipiirements  of  railway 
oj)eratioiis. 

The  members  of  the  American  Section  of  the  Internation.-il  Kail" 
way  Congress  are  most  anxious  that  the  first  meeting:  in  America 
of  the  longrcss  shall  be  a  crowning  success.  .\s  an  adjoin  t  power- 
full.v  «on(buive  to  such  a  success,  the  i)roiM»siMl  .Vmeric.in  Kailwa.v 
Apidinnce   I'^xliibition   has  their  cordial   approval. 

Your  committee  appeals  to  the  jtatriotic  inipidses  and  conuiH'r- 
lial  acumen  of  our  frateiiiity  to  make  the  proposed  exhibition  su<  h 
a  demonstration  as  shalK  conunand  the  interested  attention  of  all 
railway  otiicials.  an<l  cause  to  be  known  to  the  world  what  the 
.\merican  manufacturer  has  .iccomplished  for  the  railways  in 
solving  some  of  their  vexatious  and  pressing  engineering  and 
oper.-itin;:  problems. 

Yottr  esjMM'ial  attention  is  called  to  the  fat  t  that  the  delegates 
to  the  Internation.il  l»ailway  Congress  are  being  chosen  from  the 
t>xecuti\e.  operating,  meth.uiical  and  m.iinteii.inci-  of  wa.v  officials. 
All  departments  with  whiih  the  supply  men  have  dealings  will  be 
represented. 

While  the  exhibition  will  otTer  e.xceptional  advantages  to  those 
who  st'fk  I'xport  tra<le;  it  cannot  be  loo  forcibly  stated  that  tliose 
who  manufacture  exchisively  for  .Vmcricaii  trade  will  have  an 
o|)pr>rtiinity  to  gain  the  attention  td"  a  larger  number  of  American 
railway  olfi<ials  than  li.is  heretofore  been  enjoyed  at  any  similar 
exhibition. 

The  dire<  ttu'  of  exhibits  has  been  authorized  by  the  toinmiilec  to 
invite  appiitaiions  for  meinb(^isliip  and  for  exhibit  space  under 
certain  rules  and  regulations  pre.s<  ribtd  by  the  committee,  which 
'.•ire  fully  set  forth  in  the  dire«tor's  circular,  and  it  is  our  earnest 
hope  thai  tin-  responses  (hereto  will  Im-  )ironipt  and  ill  such  num- 
bers as  shall  show  enllinsiastic  coiiceri  of  action,  .iiid  that  a  happy 
issue  of  oiir   nnderlaking  shall  be  «|uickly  assured. 

Again,  jon  are  reminded  that  the  funds  subscrib»'<l  by  yon  will 
be  disbursed  with  due  heed  to  proper  economy,  in  keeping  with  such 
a  great  and  dignilied  enterprise,  and  that  no  member  of  the  com- 
mittee or  an.v  otfi<er  (hereof  is  to  receive  any  monetary  compensa- 
tion for  Ids  services.  It  will  be  co>ui»ensation  enough  for  your  ser- 
vants on  the  <ommitli'e  if  their  efforts  shall  redound  to  the  general 
welfare  of  the  industry  lh<\v  seek  to  serve. 

The  fees  for  membership  ami  for  exhibit  spaces  have  J)een  lixe<l 
by  (lie  committee  at  (ii;ures  to  insnri-  financial  sobency  .beyond  a 
peradxcntiire.  .\  deficit  woulil  be  disgraceful,  and  must  not  occur; 
a  snrpltis  <;in  re.idily  lie  returned  pro  r.iia  lo  those  contributing, 
and  w<iMld  be  so  distributed. 

Finally,  the  appeal  is  made  for  exhibits — fine  ones,  imjiressive 
ones.  .Xnyhow.  wliethi>r  you  exhibit  or  not.  you  are  urged  to  enroll 
as  members,  as  upon  the  fund  raised  from  membership  fees  the 
projier  and  adequate  administration  of  the  exhibition  and  the  enter- 
tainment   of  the  visi-tors  thereto  depends. 

Now.  gentlemen,  the  preliminary  arrangements  and  our  apjieal 
for  co-operation  having  lieen  maile.  the  f;ite  of  the  exhibition — its 
success  or  failure — rests  with  .vou. 

Fraienially  yours. 
II.  1'.  Hope,  vice-president  C.iriiegi.'  Steel  Co.;  L,  F.  Hraine. 
general  mana;;er  rontinuous  Kail  Joint  Co.:  .\.  E.  Krown.  vice- 
president  I'lfown  Hoisting  Machinery  Co.:  J.  K.  Brady,  vice-presi- 
dent Standard  Steel  Car  Co.:  ().  II.  Cutler,  president  .\merican 
r.rake  Shoe  ^:  Foundry  Co.;  C.  A.  Coffin,  president  General  Elec- 
tric Co.:  F.  II.  Falon.  president  .\merican  Car  &  Foundry  Co.;  11. 
Klliott.  Jr..  vice-president  Elliott  Frog  &  Switch  Co.  ;  William 
<;oldie.  Sr..  William  (Joldie.  Jr.  &  <'o. ;  F.  X.  Iloffstot.  president 
Fres.sed  Steel  Car  Co.:  II.  S.  Ilawley.  .iiresident  Kailroad  Sunjily 
Co.:  .\.  I'..  Jenkins.  .Jenkins  Brjis.  :  Alba  R.  Johnson.  Baldwin 
I.^Momoti.ve  Works;  l\.  F.  Jiuies.  Jones  &  Lnughlin  Steel  Co.;  \. 
M.  Kittredire.  vice-president  ISarney  &  Smith  Car  Co.:  W.  V.  Kel- 
ley.  president  Sim|dex  Kailway  .\i>pliance  Co.;  Geo.  J.  Kobusch. 
president  St.  Louis  Car  Co.  ;  E.  K.  Eeigli.  vice-jiresident  Chicago 
Kailway  Ei|uipment  Co.:  Win.  Lodtre.  president  I»dee  &  Shinley 
Machine  Toed  Co.:  tJeiieral  Charles  .Miller,  president  Galena-Signal 
Oil    Co.;    Charles    .\.    .Moore.    Manning.    Maxwell    &    Moore;    Gov, 


Franklin  Murphy,  president  Murphy  Varnish  Co.;  D.  C.  XobI 
president  Pittsburg  Spring  &  Steel  Co.;  Hon.  II.  Kirke  Porte 
^}\}^-  l^orter  Co. ;  A.  J.  Pitkin,  president  American  locomotive  Co. 


win,  president  Sherwin-Williams  Co.;  Albert  Waycott,  presiden 
nam.iscns  Brake  Beam  Co.:  U.  II.  Westingliou.se,  vice-presiden 
Westinghouse  Air  Brake  Co.;  W.  W.  Willit.s,  vice-president  Adam. 
iV  Westlake  Co.:  J.  Alexander  Brown,  .secretary  and  director  <. 
exhibits — General  Committee  of  Arrangements, 
.fanuary  28,  1905. 

tUOM     TlIK     (lit*  I  I.AK     CIK    TIIK     SKCHKTAICY. 

Space  will  be  assigned  in  the  order  of  checks  received  by  Mr 
Charles  A.  Moore,  treasurer.  Access  to  the  grounds  for  the  erectioi, 
of  individual  booths  may  be  had  on  and  after  March  20.  The  ex- 
lubitioii  building  to  be  erectc^d  by  the  committee  will  be  ready  Apri' 
!.'».  All  communications  concerning  raeml>ersliip  and  space  should 
be  addre-ssed  to  .1.  Alexander  Brown,  secretary  and  director  of  ex 
hibits.   ir.0  Bnjadway.  New   York.      ■* 

KILKS     .V.M)     UK(,lLvri«)XS. 

Established  for  the  guidance  and  the  government  of  mem 
bers  and  exhibitors  in  connection  with  American  Railway  Ap 
pliance    Exhibition. 

1st.  .Ml  inanufactniers  of  and  dealers  in  .\merican  railway  ap- 
pliances, material  and  supplies  are  entitled  to  membership  in  the 
exhibition,  upon  the  payment  of  a  membership  fee  of  $50.  Those 
who  are  enrolled  as  members,  and  only  those,  shall  be  entitled  to 
occupy  space  as  exhibitors,  but  membershii)  is  not  confined  to  those 
who  propose  to  make  exhibits. 

2nd.  Members  shall  be  entitled  to  attend  and  participate  in  all 
ceremonies,  functions  and  entertainments  that  may  be  arranged  by 
the  committee;  to  have  issucnl  to  them  a  certificate  of  membership"; 
to  have  their  names  printtMl  in  an  official  pamphlet  to  be  published 
by  the  committee  in  connection  with  the  exhibition  stating  the 
nature  of  their  business  and  where  located,  and  to  receive  such 
badges  as  may  be  designed  by  the  ccunmittee  to  be  worn  by  members 
during  the  continuance  of  the  exhibition. 

.'ird.  The  committee  will  erect  a  large  building  for  the  housing 
of  the  sm.iller  and  lighter  exhibits,  similar  to  those  displayed  on  the 
verandas  during  the  mechanical  conventions  held  annuallv  in  June. 
Spaces  therein  will  be  10  feet  in  depth  and  5  feet  in  width  or  the 
multi]>les  thereof.  .\  charge  of  fifty  cents  per  square  foot  will  b' 
made  for  si)ace  occupied  in  this  building. 

4th.  Exhibits  to  be  operated  by  power,  excessive  in  weight  or  re- 
quiring large  space,  necessarily  have  to  be  installed  outside  of  the 
exhibition  building  erected  by  the  committee,  and  the  booths,  pavil- 
ions or  other  structures  in  connection  therewith  will  be  erected  by 
the  exhibitors  at  their  own  expense.  A  charge  of  ten  cents  per 
.scpiare  foot  will  be  made  for  grcuind  so  occujiied. 

.'th.  .V  temporary  track  will  be  laid  on  B  street,  fronting  the 
exhibition  grounds,  for  the  dis])lay  of  c-ars  of  the  various  types.  The 
charge  to  be  made  jier  car  will  be  announced  at  an  early  day. 

(jth.  The  ground  to  be  occujiied  for  the  exhibition  is  a  jiart  of 
the  government  reservation  in  Washington,  and  its  use  is  subject 
to  restrictions  prescribed  by  the  sec-retary  of  war;  therefore,  it  is 
to  be  expressly  understood  by  the  exhibitors  that  no  excavations 
for  foundations  can  be  made,  but  all  exhibit  structures  must  re.st 
upon  foundations  tliat  may  be  laid  upon  the  surface  of  the  ground. 
7tli.  Before  any  aiqilication  for  exhibit  space  shall  be  con- 
sidered and  space  a.ssigned.  the  applicant  shall  have  first  made  ap- 
plication for  membership,  acccmipanied  by  check  for  fifty  dollars, 
the  membership  fee.  and  the  ajiplication  for  sjiace  shall  be  accom- 
jianied  by  check  for  the  amount  of  space  desired  at  the  rate  per 
scpiare  foot  as  prescribed  in  rules  ^  and  4  hereof. 

8tli.  It  is  to  be  expressly  understood  by  and  between  the  com- 
mittee of  arrangements  for  the  exhibition  and  the  exhibitors  thereat 
that  the  said  committee  shall  not  be  held  liable  under  any  circum- 
stances for  any  loss  or  damage  b.v  fire,  flood  or  other  casualty,  or 
by  theft.  The  committee  will  arrange  for  such  safeguarding  of  the 
exliibits  as  will,  in  their  o|)iiiion.  jirove  adequate  during  the  con- 
tinuance of  the  exhibition,  but  as  the  exhibition  is  not  an  incor- 
ponited  body  and  the  service  of  the  (ommitteo  and  its  officials  is 
purely  a  voluntary  and  gratuitous  one.  in  the  interest  of  our  great 
industry,  its  members,  of  course,  will  not  be  expected  to  assume 
any  personal  liabilities  in  connection  therewith  so  far  as  exhibitors 
are  concerned. 

!)th.  -\ccording  to  the  provisions  of  the  joint  r«>solution  adopted 
by  Congress,  all  strnctures  erected  upon  the  grounds  for  the  pur- 
poses of  the  exhibition,  must  be  approved  by  the  oflScer  in  charge  of 
luiblic-  buildings  and  grounds  before  erection  thereof  can  be  begun, 
hence  it  will  be  necessary  for  exhibitms  proposing  to  erect  their 
own  exhibit  structures  to  submit  plans  therefor  at  the  earliest  pas- 
sible date  to  the  director  of  exhibits  for  such  approval.  As  a  gen- 
eral suggestion  in  re^'ard  thereto,  such  booths  or  exhibit  structures 
should  b<'  of  tiisteful  design,  about  12  feet  in  height  from  the  plat- 
form at  the  eaves,  if  covered,  and  of  sufficient  slope  from  the  ridge 
pole   to  permit  of  proper  drainage. 

10th.  Tlie  director  of  exhibits  shall  a'so  ai)prove  of  the  size, 
design  and  location  of  all  signs  to  be  u.sed  for  display  purposes. 

11th.  It  is  also  to  be  expressly  understood  by  exhibitors  erect- 
ing their  own  exhibit  structures  that  such  strnctures  and  the  ex- 
hibits therein  shall  be  entirely  removed  from  the  grounds  prior  to 
.May  25th,  1005.  as  that  is  the  date  fi.ved  by  the  Act  of  Congress 
when  the  right  to  u.se  said  grounds  for  exhibiticjn  purposes  will  ex- 
pire. 

12th.  Steam  and  electric  power  will  be  placed  at  a  central  point, 
exhibitors  to  make  their  own  connections  and  pa.v  for  the  power 
used. 


KfcBKtAKV,    1905. 
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PERSONALS. 


Mr.  R.  R.  Young  has  been  appo.nted  master  mechanic  ot 
the  Atlantic  Coast  L.iue  at  waycioss,  Ga.,  to  succeed  VV.  ii. 
L»ytr,  lesigned. 


:.»..  D.  J.  Timlin  nas  been  appointed  master  mechanic  ot 
lae  Rio  Grande,  Sieira  iviadie  &  pacific,  witn  heaaquaueis  a; 
11.1  i^aso,  Tex. 


Mr.  William  Miller  has  been  appointed  assistant  superintend- 
ent of  motive  power  of  tne  Denver  &  Rio  Grande,  with  head 
quarters  at   Denver,  Col. 


Mr.  William  Bowden  has  been  appointed  master  mechanic 
of  the  Terminal  Railroad  Association  of  St.  Louis  to  succeed 
Air.   William  Miller,  resigned. 


.Mr.  David  Anderson  has  been  appointed  superintendent  of 
equipment  of  the  Chicago.  Indiana  &  Eastern  Railway,  with 
neadquarteis  at  Muncie,  Ind. 


Mr.  F.  A.  Deckert  has  been  appointed  master  mechanic  of  the 
Riverside  shops  of  the  Louisville  &  Nashville  Railroad,  with 
headquarters  at  Knoxville.  Tenn. 


Mr.  George  W.  Cooper  has  been  appointed  master  mechanic 
of  the  Mexican  Cential  at  Monterey,  Mex.,  succeeding  Mr.  T. 
H.  Ogden,  transferred.  ^ 


Mr.  S.  A.  Chamberlain,  general  foreman  of  shops  of  the 
Fere  Marquette  Railway,  has  been  transferred  from  Ionia  to 
Detroit,  Mich. 


Mr.  W.  C.  Smith  has  been  appointed  master  mechanic  of  the 
.Mi.spouri  Pacific,  with  headquarters  at  Fort  Scott,  Kansas,  to 
succeed   Mr.   W.  L.   Kellog,  resigned. 


.Mr.  .1.  B.  Phillips,  machine  shop  foreman  of  the  San  Ber- 
nardino shops  of  the  Santa  Fe,  has  been  appointed  general 
foreman  of  the  locomotive  shops,  to  succeed  Mr.  W.  L.  ^ssex, 
resigned. 


.Mr.  J.  F".  Sheafaan  has  been  appointed  master  mechanic  of 
the  Southern  Railway  at  Spencer,  N.  C,  being  transferred 
from  Columbia.  S.  C,  to  succeed  Mr.  S.  R.  Richardson,  re- 
signed. 


Mr.  W.  L.  Kellog  has  been  appointed  master  mechanic  of 
the  Pere  Marquette,  with  headquarters  at  Grand  Rapids,  Mich., 
to  succeed  Mr.  W.  K.  Christie,  who  has  been  transferred  to 
Saginaw,  Mich.,  as  assistant  master  mechanic. 

Mr.  R.  A.  Billingham  has  been  appointed  superintendent  of 
motive  power  of  the  Pittsburg.  Shawmut  &  Northern  Railroad, 
with  headquarters  at  St.  Marys,  Pa.  He  was  formerly  general 
master  mechanic,  which  position  has  been  abolished. 


Mr.  F.  A.  Delano,  general  manager  of  the  Chicago,  Burlington 
&  Quincy,  has  resigned.  He  has  been  in  the  service  of  this 
road  for  20  years,  beginning  as  apprentice  at  the  Aurora 
shops  and  rising  through  both  the  operating  and  motive  power 
departments. 


James  S.  Toppan  died  in  Chicago,  January  8,  at  the  age  of 
»!fi  years.  He  was  for  a  number  of  years  Western  manager 
of  the  Galena  Oil  Company,  and  through  his  efforts  their  large 
business  in  the  West  was  built  up.  After  leaving  that  company 
he  represented  a  number  of  concerns  in  Chicago,  and  was  one 
of  the  best-known  railway  supply  men. 


Mr.  W.  H.  Baldwin.  Jr.,  president  of  the  T^ng  Island  Rail- 
road, died  January  3d  and  is  mourned  by  many  inside  and 
outside  of  railroad  circles.  He  was  41  years  old  and  his  re- 
markable career  showed  his  phenomenal  ability.  He  is  suc- 
ceeded by  Mr.  William  F.  Potter,  formerly  vice  president  of 
the  road. 


Mr.  J.  W.  Mardeu  has  been  appointed  assistant  master  car 
builder  of  the  Boston  &  Maine  Railroad,  with  headquarters  at 
Boston,  Ma-s.  Mr.  Marden  was  heretofore  general  foreman 
of  the  car  department. 


Franklin  David  Child,  formerly  superintendent  of  the  Hink- 
ley  Locomotive  Works,  of  Boston,  died  at  the  Hotel  St.  An 
drew.  New  York,  on  the  evening  of  January  12.  He  was  boi|n 
in  Boston,  in  1843,  and  was  thus  sixty-two  years  old  at  the 
rime  of  his  death.  Quite  early  in  life  he  manifested  a  de- 
cided taste  and  aptitude  for  mechanics,  and  during  his  youth 
his  leisure  time  was  much  occupied  in  the  construction  of 
mechanical  conlrivances  of  various  kinds,  which  are  so  at- 
tractive to  boys  of  that  turn  of  mind.  During  the  Civil  War 
he  enlisted  in  otie  of  the  nine-months*  regiments  which  were 
organized  in  Massachusetts,  and  did  service  for  that  length 
of  time  in  North  Carolina.  Soon  after  his  term  of  enlist- 
ment expired,  he  entered  the  service  of  the  Hinkley  &  Williams 
Works,  which  succeeded  the  old  firm  of  Hinkley  &  Drury.  He 
was  at  first  draftsman  there,  and  afterwards  became  the 
superintendent  and  manager.  In  that  specialty  he  was  a 
person  of  remarkable  ability  and  ingenuity.  This  was  com- 
bined with  excellent  judgment  of  the  practicability  of  any 
form  of  mechanism,  a  combination  of  traits  which  is  some- 
what rare.  After  the  death  of  Mr.  Hinkley  and  Mr.  Williams, 
the  name  of  the  company  was  changed  to  the  Hinkley  Loco- 
motive Works,  with  Mr.  Child  as  manager,  and  while  the 
business  was  continued  he  transformed  the  locomotives  which 
were  built  there  from  a  somewhat  antiquated  pattern  to  a 
new  one.  which  showed  in  marked  degree  the  ability  of  the 
designer.  After  the  failure  of  that  company  he  was  for  a 
time  employed  as  superintendent  in  the  Providence  Locomo- 
tive Works,  and  later  in  similar  works  in  Kingston.  Canada. 
During  the  past  five  or  six  years -he  was  night  superintendent 
of  the  great  Baldwin  Locomotive  Works,  in  Philadelphia,  and 
it  was  in  that  service  that  he  coniiacted  his  last  illness,  which 
was  a  complication  of  diseases,  and  was  quite  suddenly  fatal. 
He  was  of  a  rather  retiring  disposition,  which,  perhaps,  stood 
in  the  way  of  his  advancement,  but  was  a  delightful  com- 
panion to  those  who  knew  him  well:  the  soul  of  honor,  a  warm 
friend  of  those  with  whom  he  was  in  sympathy,  and  as  an 
engineer,  in  his  own  specialty,  he  had"  few.  if  any.  superiors. 
He  left  a  wife  and  two  dausjhters.  to  whom  and  his  old  and 
near  friends  his  death  is  an  irreparable  loss. 


NoKTHKRN  P.vciFic  Ofkici.m.  Ai'iinxTME.NTs. — A  number  of  ap- 
pointments in  the  mechani<al  department'  of  the  Northern 
Pacific  Railway  are  summed  up  as  follows: 

Mr.  A.  W.  Wheatley.  general  master  mechanic.  St.  Paul, 
Minn. 

Mr.  W.  S.  Clarkson,  general  master  mechanic.  I.,ivingston, 
Mont. 

Mr.  W^illiam  Moir.  general  master  mechanic,  Tacoma,  Wash. 

Mr.  F.  B.  Childs.  master  mechanic.  Spokane.  Wash. 

Mr.  R.  M.  Crosby,  shop  superintendent.  South  Tacoma.  Wash. 

Mr.  Thomas  Jackson,  shop  superintendent.  Livingston.  Mont. 

Mr.  R.  P.  Blake,  assistant  shop  stti)erintendent.  Brainerd, 
Minn.  '^  ■'■  '  '-;     •':  ^--^  > 

Mr.  J.  E.  O'Brien,  assistant  shop  sui)erintendent.  South  Ta- 
coma, Wash. 

Mr.  C.  S.  I^rrison.  master  mechanic.  Dakota  Division, 
Jamestown.  / 

Mr.  S.  H.  Draper,  general  air  brake  inspector,  St.  Paul,  Minn. 

Mr.  Mark  Purcell.  assistant  aii-  brake  inspector.  St.  Paul, 
Minn. 

Mr.  J.  J.  Davey.  general  boiler  inspector.  St.  Paul.  Minn. 

Mr.  G.  F.  Egbers.  road  foreman  of  engines,  Spokane,  Wash. 

Mr.  C.  F.  De  Grat.  road  foreman  of  engines.  Livingston, 
Mont.  .-..=,  V  . 

Mr.  L.  A.  tvarsen,  cfiilefelferk.  motive  power  department.  St. 
Paul.  Minn.  -f^^ 

Mr.  W.  L.  Kinsell.  chief  draftsman.  St.  Paul.  Minn. 

The  shop  and  road  responsibilities  are  separately  provided 
for  and  much  may  be  expected  from  such  an  organization. 
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Mr.  J.  P.  Young  has  been  appointed  master  car  builder  of  the 
Missouri  Pacific  Railway,  with  headquarters  at  St.  Louis,  Mo. 


Mr.  John  Fifer  has  been  appointed  master  mechanic  of  the 
Chicago,  Burlington  &  Quincy  Railway,  with  neadquarters  at 
Des  Moines,  la. 


William  Sellers,  president  of  William  Sellers  &  Company  of 
Philadelphia,  died  .January  24  after  a  surgical  operation.  He 
was  born  in  1824  in  Pennsylvania,  and  spent  his  entire  busi- 
ness career  in  the  manufacture  of  steel  and  machine  tools, 
being  the  founder  of  the  company  which  bears  his  name.  In 
1873  he  was  president  of  the  Midvale  Steel  Company. 


BOOKS. 


E.MilNEKRS  OF  AMERICA. — A  directory  mid  biography  of  the  en- 
gim'ers  of  America  i.s  in  prpparation  l)y  Mr.  Ernest  C.  IJrown. 
pubh'sher  of  the  Progre-ssive  Age,  2*J0  Hrosidway,  New  York. 
The  proposed  volume  will  pre-^ent  brief  biographies  of  about 
3.000  engineers,  and  it  is  the  intention  to  record  only  the 
name.«<  and  life  work  of  men  wlio  have  become  prominent  by 
their  acconi|di.-<linients  in  engineering.  TbLs  volume  will  soon 
come  from  the  press.  The  work  promises  to  be  unique  and 
valuable  to  the  engint'ering  profes.sion. 


^ 


The  Mechanical    World  I'ocket  Diary    and   Year   Book  for   1005. 

Published  by  Enunet  &  Company,  publishers  of  the  Mechanical 

World,   New   P.ridge   street.   Manchester.   England. 

This    is   the  oighteentli   annual   edition   of  this   convenient   little 

hook.     Its  size  is  increa.sed  thi.s  year  by   the  addition  of  a  table 

of  trigonometrical  ratios  and  formuhe  and  other  tables  of  .squares, 

cubes  and  fourth  iwwers  of  fractions,  a  collection  of  powers,  roots 

.nnd  re«ipr<Hals  of  factors  often  de.sired  by  engineers.     The  matter 

on  ball  l>earings  has  l)een  revised  and  other  .sectioas  enlarged. 


liusinfss  Short-Cuf.s.   in    .\cc-ounting.    Hookkeeping.   Corresjiondence 

and   Management.      Published  by   The   liookkeeper   Publishing 

Tompany,  «;i  West  Fort  street.  Detroit.  Mich.     Price,  $1.00. 

This    little   l>ook   has    many    good    point.s   and    contains   valuable 

suggestions  for  chief  clerks   and  bookkcH>pers  of   railroads,  as  well 

a.s  other  lines  of  busine.ss.     The  various  chapters  are  taken  from 

different   issues  of  the   Uookhicitir  ami   BuxincnH  Men's  Magazine 

and   are    thrown    together    without    any   attempt   at   classification. 

Tlie  book   is   wortli   the  price  for   its  suggestions  concerning  card 

indexing  alone,  if  it  had  no  other  good  points. 


L'ntechnical  .VddrH.s.ses  on  Technical  Sul)jects."  Bv  .lames  Douglas. 
LL.D.  I'ubli.shed  hv  .lohn  Wilev  &  Sons,  143  East  14th  street. 
New   York.    l!Ht4.      Pri<e  .iSl.(M». 

Tliis  little  hiHtk  contains  three  interesting  addresses  on  the  fol- 
lowing subject.s :  Cliaracteristii-s  and  Conditions  of  the  Technical 
Progress  of  the  Nineteenth  Century.  Dtvelopment  of  .Vmerican 
Mining  and  Metallurgy  and  the  Equiitmeiit  of  a  Training  School. 
also  Wastes  in  .Mining  and  Metallurgy.  The  subjects  are  treated 
in  a  popular  .style,  being  in  phases  of  progress  lying  within  the 
zone  of  sociology.  The  author  urges  the  importance  of  free  inter- 
change of  expi-rience  in  .i  true  professional  spirit  and  argues  forci- 
bly against  the  wasteful  effects  of  .'■ecrecy.  Me  outlines  the  wonder- 
ful progress  of  the  p;ist  century,  which  is  a  result  of  a  spirit  of 
originality  and  comments  favorably  upon  the  independence  of 
•\merican  manufacturers  in  introducing  improvements  of  all  kinds. 
The  hook  wil  specially  interest  tUosp  who  are  concerned  in  metal- 
lurgical manufacturing. 


Ilu'str-vteu  Points  fok  Men  on  the  Head  End.     By  W.  G. 

Wallace.  Illu.strated  and  luiblished  by  the  World  Railway 
Publishing  Company.  7!>  Dearborn  St.,  Chicago^  111.  Price 
$1.<X). 
Tliis  little  bo(jk  contains  a  large  amount  of  information  for 
locomotive  engin<H'rs  and  firemen,  condensed  in  a  very  small  space. 
The  author  is  superintendi'Ut  of  motive  power  of  the  Duluth.  Miss- 
nbe  &  Northern  IJailw.iy  and  from  the  api>earance  of  the  book  it 
is  believed  to  have  iM'eii  gotten  uj)  for  distribution  among  his 
Rubordinates.  iiiid  afterwards  ptd)lished  fOr  wider  distribution. 
It  does  nctt  cover  enough  of  the  features  of  locomotive  operation  to 
be  a  compli'te  w«M-k.  but  gives  valuable  suggestions  with  refer- 
ence to  such  subjects  as  tin-  .irrangement  of  locomotive  front  ends 
in  order  to  si^iire  uood  steaming  qualities:  water  level  is  dis- 
oiuvjed  and  its  n-lation  to  operatiitu.  Valve  gear  receives  special 
attention:  also  adjustment  and  lubrication.  The  latter  portion  of 
the  book  ccuUains  rules  and  data  i.ssued  by  the  Baldwin  lyOcomotive 
Works  fc»r  figuring  tractive  power 


Fowler's    Electrical    Engineer's    Year    Book.    1905.     Published    by 
.  <he    Scientilic    I'ublishing    Company,    Manchester,     England. 

Price  in  England,    1  shilling,  sixpence. 
This   very   valuable  handbook  has  been  brought   up  to  date  and 
considerable  new  material  has  bem  added  to  the  various  section.s. 


Dimensic-ns  of  I'ipe.  Fittings  and  Valves.  Hy  W.  D.  Browning. 
S2  i)agef.  Published  by  Tlie  Draft.sman.  204  Superior  street/ 
Clevehuid.  Oiiio.    1!M»4.      Price  ."»0  cents. 

This  b«»ok  was  compiled  to  aid  the  draftsman,  architect  and  en- 
gineer and  contains  over  50  tables  of  dimen-siou,  nearly  all  of  which 
are  from  actual  measurement,  although  some  are  taken  from  cata- 
logues. In  addition  it  c-ontains  .some  useful  information  on  steam 
heating.  The  book  has  luien  v^-ry  carel('.s.sly  edited  and  the  in- 
accurateuess  of  the  text  lead  one  to  mistrust  the  tables.  The  pub- 
lishers should  i.ssue  a  revised  edition,  as  this  information  if  cor- 
rect, would  prove  of  much  value  to  engineers. 


National  Railroad  Ma.ster  Blacksmiths'  A.s.sociation  Proceedings 
ot  the  12th  Annual  Convention.  Edited  by  the  Secretary,  A. 
L.    \\ood worth.   Eima,  Ohio. 

Tliis  volume  contains  reports  and  discussicms  of  the  Indianapolis 
meeting  held  last  August.  The  most  important  subjects  were 
spring  making,  tool  .steel  forging  and  tempering,  .selection  and  te.st- 
ing  of  material,  material  for  forgings.  the  ideal  blacksmith  shop  (a 
paper  by  Mr.  McCaslin),  the  making  and  rejtairing  of  locomotive 
frames,  alumino-thermics,  oil  furnaces,  fonuers  for  bulldozers, 
frame  welding,  and  other  important  matters  relating  to  the  black- 
smith work  on  railroads.  This  a.ssociatiim  is  doing  exc.ll.-nt  work 
which  entitles  it  to  more  attention  from  railroad  officials  than  it 
has  thus  far  received. 


Handbook   of   Builders'    Hardware.      A    Handbook    for    .\rchitects 
By  Henry   R.  Towne,  president   of  the  Yale  &  Towne  Manu- 
facturing Conijiany.     1.072  pages,  4  x  CjVj  ins.     Published  bv 
John  >\  iley  &  Sons,  43  p]ast  lUth  street.  New  York.     Price  .?.'i. 
This  book  is  unique.      It   is  not  an  advertisement  or  catalogue, 
but  a  volume  on  builders'  hardware  as  related  to  the  architect  and 
architecture.      It   is   profusely   illu.strated:    it  contains   a   historical 
review  and  deals  with  many  designs  and   forms  of  fine  hardware. 
A  series  of  articles  on  schools  of  ornament  by  Mr.  W.  W.  Kent  are 
illustrated   with   picttires  from   many  sources   which   will   be   valu- 
able to  the  architect.     Scales  of  prices,  lists  of  hardware  and  other 
features  of  service  to  the  architect  are  included.     The  author  fre- 
quently   refers    to   the   product   of   his   company    in    this    technical 
treatise  on  his  subject. 


Mechanical  Railway  Signaling.  By  H.  Raynar  WiLson.  late  signai 
engineer  of  the  Lancashire  &  Yorkshire  and  the  Mildand  rail- 
ways (England).  Published  by  the  Railway  Engineer,  3  Lud- 
gate  Circus  Buildings.  London.  E.  C,  England.  193  pages  (9 
by  12  ins.),  illustrated.     Price  $5. 

This  is  the  second  edition  of  this  admirable  work :  the  first  ap- 
peared in  May.  1900.  Its  chapters  are:  Introduction,  single  lines, 
signal  boxes,  signals,  signal  and  point  connections,  locking  fram&s, 
signal  plans  and  locking  li.sts.  level  crossing  gates,  large  signal 
plants,  the  signal  department.  Board  of  Trade  requirements  and 
standard  specifications  for  signaling  works.  It  is  devoted  to  Eng- 
lish practice,  and  there  is  no  work  on  signaling  as  good  as  this. 
The  author  really  takes  the  reader  into  tlie  heart  of  signal  practice 
and  presents  w<jrking  drawings  of  the  elements  employed  and  the 
buildings  used,  and  goes  into  detail  as  no  otber  signal  authority 
has  ever  done.  No  .\merican  signal  engineer  can  afford  to  be  with- 
out this  book  as  it  is  n  record  of  practice  in  a  country  where  rail- 
road signaling  is  appreciated  and  is  reduced  to  an  exact  scienc-e. 


Elements   of  Mechanism.     By   IVter    Schwamb.   Professor   of   Ma- 
chine   Design,    and    .V.     L.     Merrill.    .\s.sociate    Professor    of 
Mechanism,  ]VIas.sachu.setts  Institute  of  Technology.    204  pages. 
6x9  ins.,  illustrated.     Published  bv  .John  Wiley  &  Sons,  4"< 
East  19th  street.  New  York      Price  .$3. 
Tliis  excellent  book  is  the  result  of  a  demand  outside  the  Massn- 
chu.setts  Institute  of  Technology  for  the  notes  used  in  the  mechan- 
ism course  .so  successfully  by  I'rofessor  Schwamb.     The  ai^thors  do 
not  claim  originality,  but  the  merit  of  the  book  is  that  it  renders 
it  possible  to  cover  a  great  deal  of  groupd   in   a   short  time.      In 
clearness  it  surpasses  all  other  books  on  this  subject  with  which  the 
reviewer  is  familiar.     The  book  opens  with  the  elements  of  motion 
and  velocity.     Pairs  of  elements,  rolling  cylinders,  clones  and  lobed 
wheels  are  followed  by  belts,  levers,  links,  parallel  motions,  wheels 
in   trains,  aggregate  combinations  and   gearing.     The  book   is   in- 
tended  for  use  in  schools,  but  is  well  adapted  to  the  indepejideiit 
student. 
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f  FTTERS  From  an  Old  Railway  Official  to  His  Son,  a  Di- 
vision Sliperintendent. — By  Charles  De  Lano  Hine.  Chi- 
oapo :  Tlie  Railway  Age,  5  by  T*^  ins.,  179  pages.  Price,  11.50. 
In  these  letters  to  his  "son"  the  author  reaches  the  difficulties 
,,f  innny  men  in  all  branches  of  railroad  service.  The  plan  would 
Uo  audacious  in  the  hands  of  any  but  a  master;  but  Major  Hine 
is  a  master.  This  strong  book  will  surely  exert  an  influence  ovsr 
rnanv  men  in  railroad  .service.  It  amuses  while  it  instructs  and  the 
iUitiior's  style  is  exactly  suited  to  hi.s  object.  It  is  breezy,  bright, 
\irlle  and  humorous.  Major  Hine  is  on  the  staff  of  the  second 
virc-pre.si(lent  of  the  Burlington  system.  He  knows  his  subject 
/inil  lie  understands  men.  The  hook  will  he  read  with  profit  by 
I  lie  president  and  the  office  boy.  It  will  tend  to  turn  the  wheels 
,,ui  (if  I  lie  ruts.  In  the  letters  all  branches  of  the  operating  de- 
liaitment  receive  critical  attention  and  many  opportunities  for  im- 
provement are  pointed  out  with  a  fearless  directness  and  yet  in  a 
pleasing  way.  Railroad  language  is  lused  with  telling  effect.  Not 
Diily  operating,  but  other  officers  and  subordinates  in  all  depart- 
ments, will  receive  inspiration  from  this  book. 


NEW  CATALOGUES. 

in  writing  for  these  catalogues  please  mention  this  paper. 


Tests  Upon  Reinforced  Concrete  Beams.  By  Arthur  N.  Talbot. 
Bulletin  No.  1  of  the  University  of  Illinois  Engineering  Ex- 
periment Station. 
The  tests  described  at  length  in  this  bulletin  furnish  a  valuable 
addition  to  our  knowledge  of  the  action  of  reinforced  concrete 
beams,  and  the  thanks  of  the  engineering  profession  are  due  to 
Professor  Talbot  for  the  thoroughness  with  which  the  experiments 
were  made  and  the  results  presented.  Especially  valuable  are  the 
data  given  upon  the  location  of  the  neutral  axis  under  varying  loads 
since  all  formulae  for  the  strength  of  such  beams  must  be  based 
upon  its  position  and  although  other  careful  experimnts  to  deter- 
mine this  have  been  made,  so  far  as  we  are  aware  none  have  yet 
been  published  in  such  complete  detail.  One  of  the  interesting 
points  to  be  noted  in  connection  with  these  tests  is  that  all  the 
beams  failed  at  the  center  through  bending  rather  than  at  the 
ends  through  tension  at  45  deg.  to  the  neutral  axis.  T^ese  re- 
sults do  not  agree  with  certain  other  experiments  upon  such  beams, 
notably  those  made  by  Professor  Lanza  at  the  Massachusetts 
Institute  of  Technology  and  described  in  Vol.  L  of  the  Transactions 
of  the  American  Society  of  Civil  Engineers.  The  reason  for  this 
difference  in  the  method  of  failure  might  well  be  studied  by  future 
experimenters. 

Calkndar.s  for  1905.— Calendars  have  been  received  from  well 
known  concerns  as  follows :  The  Standard  Tool  Company  have 
distributed  a  calendar  on  the  back  of  which  is  aj  very  convenient 
collection  of  tables,  of  special  value  to  users  of  machine  tools  in 
<onne<'tion  with  twist  drills,  milling  cutters  and  other  tools.  This 
gives  sizes  of  twist  drills,  speed  for  varioius  materials,  size  of 
sockets,  standard  threads  and  cutting  speeds  for  milling  machines, 
shapers  and  lathes.  This  calendar  will  be  in  special  demand  and 
readers  desiring  them  would  do  well  to  make  their  request  for 
copies  early. 

The  Falls  Hollow  Stay  Bolt  Company,  Cuyahoga  Falls,  Ohio, 
liave  issued  one  bearing  a*  well  executed  picture  whirh  will  be 
specially  appreciated  by  fishermen  who  may  have  mistaken  move- 
ments of  the  rod,  due  to  the  activity  of  a  small  dog,  for  the  vigor- 
ous bite  which  is  so  dear  to  the  heart  of  an  ardent  angler. 

The  Kennicott  Water  Softener  Company  have  distributed  an 
exceedingly  handsome  reproduction  of  a  picture  entitled  "Mar- 
celle"  by  Angello  Asti.      It  is  a  beautiful  work  of  art. 

The  Triumph  Electric  Company's  calendar  is  very  attractive  and 
presents  the  .same  work  of  art  as  that  of  the  Kennicott  Water 
Softener  Company,  with  a  difference  in  the  coloring. 

The  Cleveland  Pneumatic  Tool  Company  of  Cleveland,  Ohio, 
have  .sent  out  two  exceedingly  handsome  calendars  in  colors  which 
are  unique   in  this  branch  of  advertising. 

Another  by  the  Universal  Safety  Tread  Company,  45  Broadway, 
•New  York,  illustrates  safety  treads  as  applied  to  locomotive  steps. 


SfiuECTs  for  the  Tr-vvelino  ENGiNEa:B8'  Assocaition. — At 
the  next  meeting  of  the  Traveling  Engineers'  Association  the 
following  subjects  will  be  discussed:  1.  Is  a  third  man  nec- 
essary on  large  locomotives?  2.  Grease  as  a  lubricant  for  all 
locomotive  bearings.  3.  Devices  and  arrangement  of  engines 
and  tenders  to  lighten  the  work  of  the  engineer  and  fireman. 
4.  Care  and  arrangement  of  bell  ringers,  air  sanders  and  other 
devices  operated  by  compressed  air. 

Papers  will  be  received  on  electric  motors,  injectors,  lubri- 
cants, mechanical  stokers  and  piston  valves. 


Wanted — Complete  volumes  of  this  journal,  unbound,  for  the 
years  1896,  1897,  1898  and  1899.  Address  the  Editor,  American 
Engineer,  140  Nas.sau  street.  New  York. 


WoouwoEKiXG  Machinery. — Catalogue  No.  21  from  the  Frank 
Machinery  Company  of  Buffalo.  N.  Y. 

Cranes. — Illustrated  catalogue  of  the  various  cranes  designed 
and  constructed  by  William  Sellers  &  Company,  I'hiladolpliia.  Pa. 

Pipe  Tifreauing  ani>  Ci'tting  Off  Ma<  mines. — Circulars  from 
the  Stoever  Foundry  &  Manufacturing  Company.  Myorstown.  Pa. 

De  Laval  Steam  Turbine  Alternators. — Bulletin  No.  3  from 
the  De  I.iaval  Steam  Turbine  Company,  Trenton,  N.  J. 

Air  Compressors.— Catalogue  No.  36  from  the  lugersoll- 
Sergeant  Drill  Company,  26  Cortlandt  street.  New  York. 

Dynamos  and  Motors. — Bulletins  from  the  Commercial  Elec- 
tric Company,  Indianapolis,  Ind. 

Locomotive  Coaling  Cranes. — Catalogue  from  the  Brown 
Hoisting  Machinerj'  Company.  Cleveland,  Ohio. 

Direct  Cltibent  Motors.— ^Bulletin  No.  1  from  the  Burke  Elec- 
tric Company,  Erie,  Pa.,  describing  their  AB  tyi>e  motors. 

Pulleys. — Circular  describing  the  pressed  steel  pulleys  made  by 
the  Phillip's  Pressed  Steel  Pulley  Works.  I'hiladelphia,  Pa. 

Power  Transmission  Appliances. — Catalogue  No.  18  from  the 
Case  Manufacturing  Company,  Columbus,  Ohio. 

Friction  Clutches. — Booklet  C  from  the  Carlyle  Johnson 
Machine  Company,  Hartford,  Conn. 

Inspirators. — Pocket  edition  of  the  large  catalogue  issued  by 
the  Hancock  Inspirator  Company,  S'l  Liberty  street.  New  York. 

Motors  and  Generators. — Bulletin  3055  from  the  Western  Elec- 
tric Company,  403  West  street,  New  York,  describing  their  en- 
cased, protected  and  semi-euca^ed  motors  and  generators. 

Inter-pole  Variable  Speed  Motor. — Bulletins  1,  2  and  3, 
series  '"B,"  from  the  Electro  Dynamic  Company,  Bayonne,  N.  J., 
describing  this  motor  and  illustrating  applications  to  various  ma- 
chine tools. 

Motor  Driven  Friction  and  Bench  Drills.— Bulletin  No. 
3061  from  the  Emerson  Electric  Manufacturing  Company,  St. 
I^ouis,   Mo. 

"Ring  Turret'  Lathe. — Catalogue  from  the  Walter  U.  Foster 
Company,  126  Liberty  street.  New  York,  describing  this  inter- 
esting lathe. 

Arc  Lamps. — Bulletins  7030,  7035  and  7040,  issued  by  the  West- 
em  Electric  Company,  New  York,  describing  arc  lamps  for  direct 
and  alternating  current  circuits. 

Universal  Cutter  and  Tool  Grinder.— Circular  from  the 
Oesterlein  Machine  Company,  Cincinnati,  Ohio,  describing  their 
No.  2  machine.       -  -  , 

Injectors.— A  pocket  edition  of  the  catalogue  describing  the 
Metropolitan  injectors  made  by  the  Hayden  &  Derby  Manufactur- 
ing Company,  85  Liberty  street.  New  York. 

Hyatt  Flexible  Roller  Bearings. — Bulletin  No.  116  from 
the  Hyatt  Roller  Bearing  Comi>any,  Harrison  N.  J.,  presenting 
a  report  on  power  saved  by  substituting  their  bearings  in  place 
of  ring  oiling  babbitted  bearings. 

Multi-Speed  Motors. — Bulletin  No.  45,  Issued  by  the  Northern 
Electrical  Manufacturing  Company  i>f  Madison.  Wis.,  destribes 
their  new  multi-si»eed  motor,  explaiiLs  the  ea.se  with  which  it  can 
be  applied  to  old  belt-<lriven  marhine  tools,  and  considers  the  ad- 
vantages to  be  gained  by  its  luse. 

Oil  Switches  and  Oil  Chwlit  Bi  eakfrs. — Tin-  W.stiughouse 
Electric  &  ^lanufacturing  Company  of  IMltsburg  are  about  to 
distribute  Circular  No.  l.OlMj,  which  describes  and  illustrafo.s  the 
various  types  of  oil  switrhes  and  oil  circuit  breakers  made  by  ihem. 
These  include  high  tension  oil  circuit  breakers  <lesign<'d  for  pres- 
sures as  high  as  60,000  volts. 

Westinghouse  Diary. — A  convenient  vest  p»)cket  diary  has 
been  Issued  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. /In  addition  to  the  diary  itself  and  the  iuformatiu'A  usually 
contained  in  books  of  this  kind,  it  has  about  forty  pages  of  valu- 
able engineering  data  which  will  be  appreciated  by  engineers,  es- 
pecially those  interested  in  electric  and  steam  imictice.  It  is  the 
best  book  of  its  kind  that  we  have  seen. 
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Precision  Tools. — A  handsomely  illustrated  and  printed  cloth 
bound  book  of  216  pages,  \vitJ>  the  above  title,  describes  the  prod- 
ucts of  the  Pratt  &  Whitney  Company,  and  is  just  about  to  bi' 
issued  by  the  Niles-Bement-l*ou<l  Company.  The  first  part  of 
fills  book  is  devoted  to  machine  tools,  which  include  bench,  tool 
makers,  engine  and  turret  lathes;  automatic  scrt'w  machines;  shap- 
ing, milling,  profiling,  thread-milling,  die-siuking  aud  gear-cutting 
machines ;  sensitive  and  multi-spindle  drills ;  grinding,  tube  and 
gun  ^)ar^el  drilling,  rifling,  centering,  cutting-off,  roll  grooving,  tap- 
ping, and  screw  shaving  machines ;  rotary  oil  pumixs  and  chucks. 
The  second  part  of  the  book  is  devoted  to  small  tools  and  gauges, 
which  include  taps,  die-stock  sets,  milling  cutters,  mi'lal  slitting 
cutters,  reamers,  nuindrills,  taper  pins,  ratchet  drills,  punches, 
punch  couplings,  standard  dies,  gauges  of  all  kinds  and  standard 
measuring  machines. 


Ituilding,    Detroit,   and   permanent   oflSces    will   be   located    in   th- 
Tonobscot  Building  after  May  1,  1905. 


NOTES. 


Kennicott  Watek  Softener  Company.— Mr.  W.  R.  Toppan, 

who  has  held  the  position  of  manager  of  the  railroad  department 
of  this  company  since  its  organization.'  has  been  elected  general 
manager,  with  headquarters  in  the  Railway  Exchange  Building. 
Chicago. 

Mr.  A.  B.  Ostrander  has  been  appointed  assistant  mechanical 
engineer  of  the  American  Car  &  Foundry  Company,  in  charge  of 
the  designing  work,  at  the  general  offices  in  New  York,  which  has 
formerly  been  done  at  Berwick,  Pa.  Mr.  Ostrander  has  been  en- 
gaged in  estimating  and  special  designing,  and  was  formerly  em- 
ployed by  the  Standard  Steel  Car  Company  of  Pittsburgh.  He 
will  report  to   Mr.  .Tohn   McE.   Ames,  mechanical   engiaeer. 


Continuous  Rail  Joints. — The  Illinois  Steel  Company  is  about 
to  begin  an  extension  of  its  works  at  Joliet,  III.,  at  a  cost  of  one 
hundred  thousand  dollars  ($100,000.00)  to  accommodate  the  btisi- 
ness  of  the  Continuous  Rail  Joint  Company  of  America.  The  lat- 
t»*r  company  is  a  New  Jersey  corporation  with  headquarters  at 
Newark,  N.  J.  It  has  extensiv**  works  at  Troy,  N.  Y.,  but  its 
western  biLsiness  requires  a  i>iaMt  n<-ai-<'r  tin-  center  of  that  trade 
and  for  this  reason  the  arrangements  noted  above  have  been  made 
with  the  Illinois  Steel  Company. 


Farlow  Draft  Gear. — This  gear  will  be  applied  to  1.000  steel 
hojjper  coal  cars  of  50  tons  capacity  which  are  being  built  for  the 
Delaware.  Susquehanna  &  Schuylkill  Railroad  by  the  Pressed  Steel 
Car  Company.  This  gear  was  illustrated  in  this  journal  in 
September,  1904,  and  a  remarkable  test,  made  at  Purdue  Uni- 
versity, was  recorded  in  the  December  number,  page  482.  The 
Farlow  Draft  Gear  Company  will  remove,  February  1,  from  tem- 
porary quarters  at  223  North  Calvert  street  to  the  Continental 
Trust  Building,   Baltimore  street,  Baltimore,  Md. 


Broderick  &  Bascom  Rope  Company. — This  company,  whose 
exhibit  at  the  Louisiana  Purchase  Exposition  has  been  mentioned 
in  this  journal,  received  at  that  exposition  five  highest  awards  in 
all.  The  grand  prizes  were  for  wire  ropes  in  Mines  and  Metallurgy 
Building,  for  wire  ropes  in  the  Manufacturers' -Building  and  for 
underground  wire  rope  haulage.  This  is  the  only  firm  of  all  the 
exhibitors  in  the  Manufacturers'  Building  receiving  a  grand  prize 
for  the  excellence  and  superiority  of  wire  rope.  The  address  of 
this  company  is  805  North  Main  Street,  St.  Louis.  Mo. 


Cincinnati  Planer  Company. — Tlie  Cincinnati  Planer  Com- 
pany of  Cincinnati,  Ohio,  have  increa.sed  their  capital  stock  to 
$200,000,  and  elected  the  following  officers :  C.  H.  M.  Atkins,  presi- 
dent;  B.  B.  Quillen,  secretary  and  treasurer;  George  Langen,  gen- 
eral superintendent.  These  officers,  together  with  E.  N.  Atkins  and 
C.  M.  Quillen,  make  up  the  directory.  W.  H.  Burtner,  former  presi- 
dent of  the  company,  retires  on  account  of  poor,  health.  Mr.  At- 
kins, the  new  president,  is  also  president  of  the  Warner  Elevatt)r 
Company  and  the  Norwood  National  Bank,  and  is  connected  with 
several  other  leading  concerns  of  Cincinnati. 


Monarch  Railway  Supply  Company. — This  company  has  been 
organized  to  handle  railway  specialties,  with  Mr.  Harry  W.  Frast 
as  president  and  with  headquarters  at  Detroit.  Mich.  Arrange- 
ments have  been  made  with  the  I'ressed  Steel  Car  Company  for 
the  sale  of  their  trucks,'  bolsters,  brake  beams  and  steel  carlines. 
In  addition  to  these  specialties,  the  company  will  go  into  the  manu- 
facturing business.  One  article  of  manufacture  will  be  the  Daly 
railway  spikes,  which  will  be  placed  upon  the  market  about  March 
I.     The   temporary   offices  of   the   company   are   in   the  Majestic 


TuRBo-(iK.NERATOus  K>H  TRACTION  WoKK. — The  Wcstlughouse 
Electric  and  Manufacturing  Company  has  sold  to  the  Syracuse 
Railroad  Construction  Company  apparatus  for  the  complete  equip 
ment  of  the  Rochester,  Syraciuse  &  Eastern  Railroad.  The  con 
tracts  include  2  1,500-kw.  turbogenerator  outfits  which  will  gen 
erate  current  at  3,H00  volts,  ii-phase  and  25  cycles.  Each  turbo 
generator  will  be  furnished  with  a  50-kw.  exciter  mounted  oa  th. 
turbine  shaft.  The  equipment  also  includes  2  500-kw.  rotary  con 
verters  and  G  400-kw.  rotary  converters ;  24  transformers,  with  r 
total  capacity  of  6,500  kw..  a  13-panel  switchboard  for  the  maii 
generating  station,  and  3  sub-station  switchboards  of  5  panels  each 
as  well  as  protective  and  detail  apparatus.  Motor  equipments  in 
eluded  in  the  contract  call  for  12  quadruple  equipments  of  Westing 
house  110-h.p.  motors,  as  well  as  8  quadruple  and  2  double  equip 
ments  of  motors  of  other  sizes. 


Manning,  Maxwell  &  Moore.— Mr.  Charles  A.  Moore  an 
nounces  that  he  has  purchased  the  entire  interest  of  Mr.  Henry  S 
Manning  in  the  firm  of  Manning,  Maxwell  &  Moore,  together  with 
his  interest  in  the  various  manufacturing  concerns,  viz. :  The 
Ashcroft  Manufacturing  Company,  The  Consolidated  Safety  Valve 
Company,  The  Ilayden  &  Derby  Manufacturing  Company  and  The 
Hancock  Inspirator  Company.  There  will  be  no  change  in  the 
name  of  the  firm  and  its  business  will  continue  to  be  conducted  a.s 
in  the  past.  The  firm  now  has  branch  offices  in  Chicago,  Cleveland 
St.  Paul,  Pittsburgh,  Boston  and  Philadelphia.  Various  interests- 
have  been  acquired,  so  that  at  present  the  firm  is  interested  in  the 
manufacture  of  steam  gauges,  indicators,  pipe  fitting  tools,  safetj 
valves,  injectors,  ejectors.  Hancock  in.spirators,  various  kinds  of 
valves  and  electric  traveling  cranes.  In  addition  to  these  the  firm 
handles  railway  and  machinists'  tools  and  supplies,  air  compressors, 
imeumatic  hoists,  riveters,  and  complete  machine  shop  and  foundry' 
equipment.     The  offices  will  continue  at  85  Liberty  St.,  New  York. 


-Vrthur   M.    Waitt.— Mr.    Waitt   has   opened   an    office   in    the 
Whitehall  Building,  17  Battery  Place,  New  York,  as  a  consulting 
engineer  aud  railway  specialLst.     He  will  devote  his  efforts  in  the 
direction  of  railroads,  having  been  closely  associated  with  mechani- 
cal railroad  problems  for  25  years.     His  services  are  available  in  a 
consulting    capacity    by    railway    or   other   companies    desiring   ex 
pert  advice  in  mechanical  department  matters,  or  in  investigating 
and  developing  m«Hhanical   devices  or  patents.      His   years  of   ex 
perience  in  the  mechanical  departments  of  the  Lake  Shore  and  tli< 
New   York   Central   railroads  have   been   supplemented    by   exten 
sive   study  and  personal   observation,   both   in   Europe  and   in   thi 
United  States,  in  the  application  of  heavy  electric  traction  as  a  sub 
stitute  for  steam.     This  prepares  him  to  act  in  a  consulting  capa 
city    for    railway    companies    contemplating    the    electrification    ot 
parts  of  lines  of  railways.     He  is  also  prepared  to  act  in  the  selec 
tion  and  purchase  of  railway  supplies  for  companies  desiring  an 
experienced   representative    in  such    matters   in    New   York.      Mr. 
Waitt's  experience,  energy  and  business  capacity   will   render  hU 
services  exceedingly  valuable  to  the  railroads. 


The  Falls  Hollow  Stay  Bolt. — Several  thousand  fe«t  of 
double  refined  charcoal  iron  hollow  bar  have  been  ordered 
from  the  Falls  Hollow  Stay  Bolt  Company,  Cuyahoga  Falls. 
Ohio,  by  the  Baldwin  Locomotive  Works  for  use  in  a  number  of 
locomotives  which  are  being  built  for  export  to  Brazil.  These 
stay  bolt  manufacturers  are  receiving  orders  from  many 
foreign  countries.  The  volume  of  business  with  Canadian 
and  Mexican  railroads  for  1904  was  double  that  of  1903.  The 
increase  of  business  has  necessitated  a  large  addition  to  the 
plant  during  the  past  year,  including  buildings,  heating  fur 
naces  and  other  facilities  which  have  doubled  its  capacity. 


WANTED-POSmON  AS  SALESMAN. 


A  gentleman  "who  can  reach  the  railroad  men,"  steam  am 
electric  railroads,  and  who  has  a  large  trade  among  railroads,  car 
ship.  lo<omotive  and  bridge  builders,  will  be  open  to  engagemen' 
after  February  1st  as  traveling  salesman  in  any  line  of  good-' 
demanded  in  those  markets ;  has  been  specially  successful  in  intro 
ducing  novelties  that  reduce  the  cost  of  operation;  can  offer  first 
class  references  from  among  his  customers  as  to  his  abilities  am 
standing  among  them.  Address  H.  H.,  care  of  Editor  of  Ameri 
can  Engineer. 


.\r\RCH,  1905. 
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PRODUCTION  IMPROVEMENTS. 


Chicago  Shop.s— C.  &  N.  W.  Railway. 


A  repair  shop  which  has  turned  out  50  locomotives  with 
general  repairs  from  21  pits  in  one  month  is  entitled  to  high 
rank,  not  only  among  railroads,  but  commercial  establisli- 
nients.  These  shops  have  done  this  and  they  are  turning  out 
regularly  upwards  of  40  locomotives  per  month.  This  is  an 
old  shop,  built  over  30  years  ago  and  without  crane  service 
f'xcept  in  the  boiler  shop.  (American  Exgixker.  April,  1900. 
page  111).  These  shops  constitute  an  admirable  example  of 
improvement,  showing  the  possibilities  of  a  definite  policy  of 
renewing  machine  equipment  in  an  old  plant,  partially  re- 
built 4  years  ago.  and  operated  throughout  on  a  day  rate  basis. 

In  February,  1904  (page  58).  this  journal  illustrated  the 
shop  schedule  for  repairs  which  has  been  the  means  of  re- 
ducing delays  incidental  to  waiting  for  material.  The  first 
schedule  was  put  into  effect  in  November,  1902,  and  it  classi- 
fied repairs  as  follows:  Class  1.  General  repairs,  including 
fireboxes  (half  side  sheets  and  a  flue  sheet  being  equivalent 
to  a  firebox).  This  required  240  hours.  Class  2.  General  re- 
pairs with  half-side  sheets.  210  hours.  Class  3.  General  re- 
pairs, including  a  back  flue  sheet,  160  hours.  Class  4.  Heavy 
i-epairs.  without  new  firebox  sheets,  120  hours.  Since  its  in- 
auguration the  schedule  has  been  reduced  as  follows:  Class 
1  to  220  hours;  Class  2  to  170  hours;  Class  3  to  130  hours,  and 
Class  4  to  100  hours.  Therefore  at  the  present  time  the  aver- 
age time  of  a  locomotive  in  the  shop  for  all  classes  of  heavy 
repairs  is  15.5  days.  ;  ^.i:;;  ;:,r  .. 

One  factor  in  this  improvement  is  the  meeting  of  all  the 


shop  foremen,  which  is  called  at  10.30  every  Monday  morning. 
Statements  of  the  condition  of  work  in  the  shop  (see  form, 
Amkkica.n  E.ngi.neeb,  February,  1904,  page  58)  are  ready  for 
this  meeting  and  each  locomotive  is  discussed  in  detail,  and 
delays  and  expected  delays  are  brought  to  light  and  provided 
for.  In  this  way  the  work  on  one  engine  may  be  advanced  to 
take  the  place  of  other  work  which  is  delayed.  None  of  the 
foremen  like  to  see  their  work  on  the  delayed  list  and  they 
look  forward  in  every  possible  way  to  insure  having  material 
and  parts  ready  when  wanted.  In  the  month  of  January,  1905, 
one  foreman  having  5  pits  turned  out  9  engines,  another  with 
4  pits  turned  out  the  same  number.  Two  of  the  other  3  fore- 
men with  4  pits  each  turned  out  8  and  the  fifth  turned  out 
7  engines. 

In  order  to  keep  the  men  ont  of  each  other's  way,  a  night 
gang  of  2  boiler  makers  and  2  helpers  is  used  to  hasten  de 
layed  work.  Two  other  men  work  at  night  on  ash  pans  and 
front  ends.  These  men  can  work  without  interference  with 
the  other  gangs  because  they  have  the  engines  to  themselves. 
Aill  stripping  is  done  under  the  big  crane  in  the  boiler  shop 
and  the  work  is  distributed  from  there.  The  lye  vats  are  lo- 
cated between  the  boiler  and  erecting  shops  and  the  work  halts 
on  its  way  across.  In  case  a  locomotive  is  delayed  when 
nearly  finished  it  is  moved  out  of  the  shop  and  waits  in  the 
boiler  shop,  or  out  of  doors  instead  of  occupying  more  valu- 
able space  in  one  of  the  shop  pits. 

These  shops  were  extended  early  in  1900  and  additional 
facilities  were  provided,  which  have  been  described  in  this 
journal  (reference  already  given).  Since  then  the  machine 
tool  equipment  has  been  continually  improved,  and  this  work 
is  going  on  steadily.  Whenever  a  new  machine  is  available 
which  will!  increase  the  output  after  the  old  machinery  has 
been  brought  up  to  its  limit  the  old  gives  place  to  the  new. 
This  method  develops  the  old  equipment  and  puts  the  organi- 
zation in  position  to  secure  the  full  advantages  ^f  improve- 
ments. About  two  years  ago  the  line  shafting  was  speeded  up 
from  120  to  150  r.p.m.  by  changing  the  motor  pulleys,  the 
motors  being  of  sufficient  capacity  to  render  this  possible. 
Six  months  ago  it  was  again  speeded  up  to  200  revolutions. 

The  wheel  lathes  supply  an  excellent  example  of  the  shop 
output.  A  Niles  lathe  of  light  construction,  about  4  years 
old.  has  received  special  attention  and  by  using  improved  tool 
steel  and  better  appliances  for  handling  wheels,  together  with 
better  methods  of  driving  the  wheels  in  the  lathe,  a  consider- 
able increase  in  output  has  been  secured.  For  instance,  the 
driving  dogs  are  placed  near  the  rim  of  the  wheel  and  the 
chattering  is  reduced.  The  slides  have  been  cut  away  next  to 
the  face  plates  so  that  the  driving  dogs  will  clear  and  adjust- 
•  able  dogs  are  used,  permitting  the  bearings  of  all  to  be  made 
alike.     This  is  important  in  working  on  large  driving  wheels. 

This  work  is  done  at  slow  cutting  speeds  of  from  12  to  14 
ft.  per  minute.  Heavy  feeds  are  used  and  but  one  cut  is  taken 
over  a  tire,  with  a  feed  varying  from  ^  to  3-16  in.  according 
to  the  condition  of  the  tire  as  to  wear.  Tires  are  left  rough  on 
the  tread  without  a  finishing  cut.  It  has  been  found  possible 
to  remove  more  material  by  the  slow  speed  and  heavy  feed 
than  by  high  speed  and  light  feed.  Only  the  best  tool  steels 
are  used.  Formerly  a  gauge  was  employed  to  get  the  correct 
height  of  the  flange.  Now  the  tool  post  screw  is  turned  a  cer- 
tain number  of  times.  By  knowing  the  pitch  of  the  screw 
the  standard  height  of  flange  is  secured  without  measuring. 
Every  minute  counts  on  this  work.  The  operator  changes  the 
position  of  the  tool  as  little  as  possible  and  he  uses  the  same 
tool  for  facing  the  tread  and  roughing  both  sides  of  the  flange, 
this  being  a  right  and  left  hand  roughing  tool.  A  forming 
tool  finishes  the  flange  on  both  sides  at  once.  One  and  a 
quarter  in.  square  tool  steel  is  used  for  the  tools  and  these 
are  held  in  holders. 

An  average  result  for  20  days'  work  was  3.4  pairs  of  drivers 
in  9  hours,  with  wheels  varying  from  52  to  74  ins.  in  diameter. 
About  the  same  time  is  required  for  small  as  for  large  wheels, 
as  the  small  ones  are  usually  badly  worn.  Before  these  im- 
provements were  introduced  4M.  hours  per  pair  was  consii- 
ered  good  work. 
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Among  the  factoi-s  contributing  to  the  high  standing  of  this 
plant  is  a  cost  keeping  system,  whereby  the  actual  cost  of 
each  portion  of  the  wor|^  is  liept  and  the  records  are  very  care- 
fully watched.  It  is  very  apparent  in  going  through  this  shop 
that  a  great  deal  of  lost  motion  has  been  eliminated.  It  is 
crowded  and  with  a  very  old  building  work  is   turned  out, 


because  of  organization  and  methods,  which  is  not  at  ti 
present  time  matched  in  any  of  the  larger  and  more  modei 
shops  which  the  writer  has  visited.  This  is  very  credita') 
to  Mr.  Quayle,  superintendent  of  motive  powev;  IMr.  H. 
Bentley,  assistant  superintendent  of  motive  1)ower,  and  Jl 
Otto,  general  foreman. 
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SIX-COUPLED  PASSENGER  LOCOMOTIVES. 

4 — 6 — 2  Type — Chicago,  Milwaukee  &  St.  Pai  l  Railway. 

The  policy  of  the  Chicago,  Milwaukee  &  St.  Paul  Ilailwa> 
is  to  design  and  build  all  of  its  lAomotives.     Mr.  A.  E.  Man 
Chester,  superintendent  of  motive  power,  has  put  into  servit  • 
a   new   Pacific,  type  engine  with  a  number  of  features  whi(,l 
fiilTer   in   a   marked   way   from    current   practice,   this   desigi 
having  l)een  worked  out  under  his  direction  by  Mr.  J.  F.  J)' 
Voy.  mechanical  engineer  of  the  road.     The  "Pioneer  Limited, 
wiiitli   thi.s   engine   is  now   hauling,   frequently  consists  of   It 
cars,  which  has  proved  to  be  too  heavy  a  load  for  any  engine 
previously  put  into  service  on   this   road.     The  new   trailing 
Irtick,  the.  narrow  firebox  and  short  flues  are  special  features 
of  this  design,  the  narrow  firebox  being  one  of  the  i>oints  to 
which   Mr.   Manchester   holds   as    being  correct.     After   l>eing 
in  service  for  a  month,  the  steaniing  qualities  are  said  to  be 
entirely  satisfactory.     "While  the  length  of  the  firebox  is  10  ft. 
»>  ins.,  the  slope  of  the  back  head   is  such   as   to  necessitate 
throwing   the  coal   less   than   10   ft.  to  the  front  end   of   the 
grate.     Tlie   flredoor   also   is  high.    This    design   necessitates 
an  extremely  long  smokebox,  the  distance  from  the  front  tube 
sheet  to   the  forward   edge  of  the  smokebox  ring  being  7  ft. 
3  ins.     A  maximum  length  of  IG  ft.  6  ins.  was  fix->d  for  the 
Hues,  and  the  diameter  was  fixed  at  2  ins.    In  arranging  the 
equalizer  system  a  bar  was  carried  across  the  engine  in  front 
of  the  ash  pan,  to  which  the  longitudinal  trailing  truck  equal- 
izers  connect.     In   the  trailing  truc^k  a   lateral   movement  of 
5  ins.  is  provided,  and  this  without  a  radius  bar  or  anything 
which  will  give  a  radial,  movement.     This  truck  consists  of  a 
very  simple  construction   of  two  boxes  placed  between  jaws, 
the  centering  effect  being  obtained  by  the  use  of  roUea's.     N<: 
counting  the   rollers,   the   truck   is   in    four   parts.     This   con- 
struction will  be  referred  to  again  in  detail.     The  chief  feature 
of  interest  is  the  fact  thai  the  engine  was  designed  through-  ^^ 

out  and  built  by  the  road,  this  being  the  only  railroad  in  the 
country  which  has  adopted  this  policy,  which  was  not  at  all 
uncommon  years  ago.  If  the  narrow  firebox  and  long  smoke- 
box prove  satisfactory  in  service,  current  practice  will  be 
shown  to  be  wrong.  The  chief  dimensions  are  presented  in 
the  following  table,  which  also  includes  the  tractive  effort  and 
adhesive  ratio: 

Passe.nger  LOCO.MOT1VES,  C.  M.  &  St.  Paui.  Ry.,  4-C-2  Type. 

CniD^e  of  track    4    ft     8'.'.    ins. 

ryliiidors  % 23   ins.  by  20   ina. 

OriviiiB   wlieels,   diameter    72   ins. 

Wrisht    on    driving    whorls    v,  .V,. .  142,000    lbs. 

Weight   of   engine,    total    ..,.  .21S,000    lbs. 

Weight  of  tender  loaded 125,000   lbs. 

Weight  of  engine  and  lender .•..., .'usicoo  ibs. 

Wheel   ba.'^e  of  engine .•.,>,.- 32   ft.   5   ins. 

Drning  wheel  base ;....., X7  U.  1   in.  s« 

Wheel   base  of  engine  and  tender ;-.'  i.  .  *,  . , . .  .  .fiO  ft. 

Iloiier    pressure .i^^;,. . . . .  .200    lbs. 

Holler  plates,   steel,   thi(  kness -ij    in. 

Kiiobox  plates.  thicknVss '.  .  .  .Vt   in..  %    in.  and  r.'-i<;  in. 

Firebox,   length  and   width    41'^    in    by   ]_'»;  in 

Firebox,   df-pth    701.,    in.'  and   S  \    \\>. 

Staying    r-nli-il 

Fines,    number i  ;.."...    :!<i:{ 

Flu.s.    length 1 .  .  .  .  .  K    ft.    «    ins. 

h  lues,    diameter     ...,.,:..•..  ;.;u  ,.:,' 2     ins. 

ticiiting   surfui-e.    flues    ",..".'.  .\  . ':  .' ."'..IriC    sq.    ft. 

Heating  surfaif.  firi>hox    24.'). t!  sq     ft. 

Heating   sutfari',    total    \  !:{,ViHI.(;    .sq     fi 

(Jrate   area    ]  ;  /  :^r,  «    '^^^     ,,; 

Iloiier.   diamifer   first   ring    ...72    Ins 

Center  of   Ix.iler   above   rail    .,•>  .\.  •>..  i .-....,..,;"'!!!  il"!    ins 

St<^im   ports    .>-*;^..;.\.::V;;,..  ..1^,    ins. 

Kxhaust    ports     2 1',     ins 

llridges    '.'.'.'.'.'.'.V.'.'.'.'.X-^    ins! 

Ecyntrlc    throw     g     j„j. 

Valve  travel    g   j„j,  . 

steam    lap '.'.'.'  *    1    in" 

Exhaust    lap     ( negative) '^L    in 

Driving  journals    ^ 9   (^^  '^y  \^   j„j,; 

Crank  pin  journals,  front 5  ins    by  41.',    ins 

Crank  pin  Journals,  main.... 6%  ins.  by  7  Ins.  and  7%   ins.  by  4^   ins! 

Engine  truck  wheels    !'........ 3.3   ins' 

Trailing   wheels    .....'  .42    ins 

Tender  coal   capacity   .'. jq   jo,,' j 

Tender    water   capacity    7;obo    gallons  _ 

Tractive  effort   32,500  ib.s.  ■ 

■ "J 
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\NGUS  LOCOMOTIVE   AND    CAR   SHOPS,  MONTREAL 


Canadian  Pacific  Railway. 


IV. 


{For  previous  article,  see  page  37.) 


Power  Pi.ant. — The  power  plant  is  in  a  100  by  160  ft.  build- 
ing, divided  into  a  boiler  and  an  engine  room  by  a  longi- 
udinal  wall.  The  boiler  room  has  seven  Babcock  &  Wilcox 
boilers  of  416  h.p.  each,  at  150  lbs.  pressure  and  one  300  h.p. 
of  the  same  make,  with  a  pressure  of  300  lbs.,  intended  for  use 
ill  testing  locomotives  and  provided  with  reducing  valves  for 
ii<3  with  the  other  boilers.  Four  boilers  have  Neemes'  shaking 
mates  arranged  for  hand  firing  and  also  to  receive  shavings 
trom  an  extensive  shavings  exhaust  system  from  the  planing 
mill  and  cabinet  shop.  Three  boilers  have  Babcock  &  Wilcox 
,hain  grate  stokers.  Induced  draft  is  furnished  by  two  10-ft. 
Sturtevant  fans,  used  in  connection  with  an  8'f^.  steel  stack 
70  ft.  high.  The  fans  run  at  about  200  r.p.m.,  and  work  in 
i  connection  with  two  Green  economizers,  which  are  connected 
10  all  of  the  eight  boilers.  The  boilers  connect  to  a  12-in. 
boiler  room  header.  Feed  water  is  supplied  by  two  12  by 
7  by  12  in.  Northey  feed  pumps  and  two  6  by  2^^  by  6  in.  feed 
piinips  are  provided  specially  for  the  high  pressure  boiler. 
Coal  is  discharged  in  front  of  the  boilers  from  a  trestle  out- 
side of  the  building.  Ashes  pass  into  the  hoppers  at  the  floor, 
from  which  they  are  emptied  into  cars  on  a  track  in  the  tun- 
nel under  the  boiler  room  floor,  reaching  an  air  hoist  outside 
of  the  building  for  dumping  the  cars  into  freight  cars  on  a 
.-.Tvice  track.  Tunnels  run  from  the  power  house  to  the  most 
important  buildings,  carrying  the  steam  pipes,  water  pipes 
and  drainage  returns   from   the  various  buildings. 

-Along  the  boiler  room  wall,  the  full  length  of  the  engine 
room,  is  a  large  pit.  which  provides  for  all  of  the  pumps  and 
I):ping  connected  therewith,  and  this  is  depressed  about  6  ft.  6  in. 
below  the  main  engine  room  floor.  It  is  spanned  by  gratings 
for  passage  ways  over  it.  The  main  engines,  three  in  number, 
are  of  750  h.p.;  in  addition  to  these  there  is  one  375  h.p.  auxil- 
iary. All  of  them  run  at  150  rev.  per  min.  In  the  drawings 
and  photographs  of  the  power  house  the  arrangement  of  pip- 
ing is  shown.  This  power  plant  was  de*;igned  by  Mr.  Henry 
(iudmark,  Messrs.  Ross  &  Molgate,  acting  as  consulting  en- 
gineerrf. 

Gknkkaixirs  and  Encjinks. — Canadian  General  Electric  Com- 
pany's apparatus  is  installed  throughout.  Both  alternating 
and  direct  current  systems  are  used,  the  latter  only  for  the 
cranes  and  a  few  Individual  tool  drives.  The  alternating  cur- 
rent is  3-phase,  60-cycle  and  600-550  volts,  the  direct  current 
being  at  275-250  volts.  Generating  apparatus  is  installed  as 
follows: 

Tliree[;  alternators  of  500  k.w.  nominal  rating;  voltage,"  full 
load  r.of^;  ami)cres,  480;  rev.  per  min.,  150  direct  connectQ<l  to 
Uol)h-.\rmstrong  cross-compound  non-condensing  engines  hav- 
ing 21  and  33  by  24  In.  cylinders.  One  alternator  of  250  k.w. 
nominal  rating;  voltage,  full  load  600;  amperes,  240;  rev.  per 
min.,  150,  direct  connected  to  a  Robb-Armstrong  non-conden- 
sing engine  having  18  by  24  in.  cylinders.  Two  D.  C.  gene- 
rators giving)  250  volts  at  no  load  and  275  volts  at  full  load, 
amperes,  727;  running  at  180  i-ev.  per  min.,  each  direct  con- 
nected to  a  Robb-Armstrong  non-condensing  18  by*  20  in.  en- 
gine. Two  exciter  sets  giving  115  volts  at  no  load  and  125  at 
fnll  load,  amperes,  400;  running  at  230  rev.  per  min.,  each 
direct  connected  to  a  Robb-Armstrong  10  by  12  in.  non-con- 
densing engine.  , 

Switch iMt.vui). — The  board  has  4  A.  C.  generator,  1  A.  C 
lotaling,  10  A.  C.  feeder,  one  exciter  and  two  D.  C.  generator 
panels.  It  has  one  panel  for  series-arc  lamps  and  one  spare 
panel  for  an  additional  A.  C.  generator.  The  generator  and 
feeder  circuits 'are  all  fully  equipped  with  Thompson  am- 
nielcrs  and  wall  meters.  The  A.  C  totaling  and  the  generator 
panels  have  power  factor  indicators  and  a  synchroni/ing  indi- 


cator. AIL  the  A.  C.  panels  have  double  throw  oil  switch  cir- 
cuit breakers  with  time  relays,  connecting  to  either  the  main 
or  auxiliary  sets  of  bus  bars.  Series-arc  lamps  are  used  only  for 
yard  lighting,  the  shop  lamps  being  fed  from  the  power  cir- 
cuits. \  y-: 

MoTOBS. — The  A.  C.  motors  aggregating  4,495  rated  h.p.  are 
of  the  constant  speed  induction  type,  with  the  exception  of 
three  motors,  aggregating  70  h.p.  which  have  secondary  re- 
sistance external  to  the  motors.  All  are  wound  for  550  volts. 
They  range  in  size  from  3  to  100  h.p.  The  direct  current 
motors,  aggregating  821  h.p.,  working  on  a  voltage  of  250,  are 
used  on  the  cranes,  with  the  exception  of  100  h.p.  for  individual 
tool  drives  in  the  locomotive  shop.  These  have  a  2  to  1  speed 
variation  by  means  of  variable  field  resistance.  The  distribu- 
tion of  the  motors  is  shown  in  the  motor  table.  Induction 
motors  are  used  almost  exclusively  for  driving  groups  and  in- 
dividual machines,  with  the  exception  of  the  cranes.  The 
high  efficiency  of  these  motors,  their  durability  and  relatively 
low  cost  from  repairs,  led  to  their  selection  in  preference  to 
other  types  for  the  requirements  of  nearly  constant  speed  and 
fairly  uniform  load.  They  are  not  readily  adaptable  to  vari- 
able speed  as  required  for  individual  machine  drives,  and  when 
they  are  given  variable  speed  characteristics  the  speed  de- 
pends too  largely  upon  the  load.  Woodworking  machinery 
and  group  driving  of  machine  tools  and  individual  driving  of 
tools  requiring  constant  speed  and  fairly  constant  load,  con- 
stitute the  A.  C.  motor  field. 

MOTOK    DISTRIBUTIOX. 

Altebxatixo    Cvkrent    Ixductiox    Motors. 

, Rated  Horsepower  of  Motors. \ 

Individual       Group  Fans  and 

Shop.  Drives.  Drives.         Blower.s.         Total. 

Planing    mill 800  .'>00  340  1,640 

Cabinet     ....;.•.;■....,"«....;.  ...i.  W.  139  50  279 

Power    house    .... . .  — ^  r—  80  80 

Truck 10          ■     125  —  135 

Car,   machine   and   freight. .       55  190  —  245 

Hlack.'^mith    ..,.*.  297  —  405  702 

Gre5'    iron    foundry    .J'.J-^.:         3  23  50  76 

Upholstery •,.....  —  10  —  10 

Passenger    ear     .  .iii.V. .  .'i  ■ —  JO  —  10 

Frog  and  switch   »..,.;.^V-J.*8  40  42  230 

Boiler     .i.vV.  •>••***.  ~~  ^^  l^'"' 

locomotive  machine   .  .\ .. .  22Q:--  574  —  7f»4 

Pattern     —  -": •    -r  ■      20  —  20 

Wheel    foundry    ..........  —  —  65  65 

Transfer    table    . .  .rv..- . .  .  .       20  —  —  20 

Totals 1.761  H.P.    1.658  HP.    1.072  HP.    4.491  HP. 

Percentage  of  total 39.2 37.0  23.8 100 

Direct  Ccrrent  Motors. 
Individual 
Shop.  Drives.  Cianes.  Totals. 

Midway   crane    ''.•-*"■-  HO  110 

Wheel    foundry —  33  33 

I»conictive    machine 100  —  loo 

Locomotive    shop     .,..,.., —  503  5o3 

Grey   iron   foundry    ..».>...,...».        : — •  ^5  6.> 

Frog  shop    ........  ..>,,..  ,yi.>.. .       •—  10  10 

Totals  v.:;!^..:%;'';.v^::.    looH.P.  721  h.p.  82rH.P. 

Sn.\viX(iS  ExH.xtsT. — This  plant  has  the  most  extensive  sys- 
tem of  collecting  and  conveying  shavings  ever  put  into  rail- 
road shops.  At  the  power  house  is  a  storage  vault  sufficient 
for  a  day's  product  from  the  mill  and  cabinet  shop.  Shav- 
ings are  delivered  direct  from  these  buildings  to  the  boilers  or 
they  may  be  sent  down  injto  the  vault  for  storage.  ^Mien  work- 
ing at  its  full  capacity,  building  30  cars  per  day,  shavings 
enough  will  be  produced  to  take  the  place  of  18  tons  of  coal  in 
the  iMJwer  house.  Shavings  are  raised  from  the  vault  and  de- 
livered to  the  boilers  by  means  of  the  blowers  on  top  of  the 
vault  and  through  conduit  connections,  Bot  shown  in  the  en- 
gravings. This  system  will  be  referred  to  again  in  connection 
with  the  planing  mill.  At  this  plant  the  use  of  shavings  was 
sufficiently  important  to  influence  the  location  of  the  power 
house.  This  is  Sturtevant  apparatus  installed  by  C.  H.  Gifford 
&  Company,  managers  of  the  Philadelphia  house. 

Aiu  CoMi'KKssoK. — Two  machines  by  the  Allis-Chalmers-Bul- 
lo«k  Company  have  20  by  24  in.  high  pressure  steam.  32  by  24 
in.  low-pressure  steam  and  18\4  by  24  and  301 1  by  24  in.  air 
cylinders.  The  valves  are  of  the  Meyer  cut-off  type,  speed 
«5  to  100  rev.  per  min.,  with  intercooler  between  the  air  cyl- 
inders. These  have  a  cf^<ity  of  2,000  cu.  ft.  of  free  air  per 
miniUo  each. 
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Speeds  in  feet,  per  mln. 


I>ocation  in 
Shops. 


o 
a 

a 

6 


J3 

s 

3 


o 
a 

a 


6 

c( 


M 

9 


a. 

CJ 


Span. 


Lift  of  Hook. 


Krccling  sliop  .  .  .  . 
Miicliine  slioii  .  .  .  . 
.M;if>iiino  sliop   .  .  .  . 

Uiiiler  sliop 

Midway 

Koundry  (outside), 
Foundry    (inside).. 


2 

1 
1 

1 
1 
1 

1 


CO 
15 
JO 
20 
10 
10 
10 


10 


76  ft.  5  ins. 
ni  ft.  11  ins. 
51  ft.  11  ins. 
76  ft.     5  ins. 


77  ft. 
60  ft. 
60  ft. 


0  ins. 
0  ins. 
0  ins. 


25  ft.  8  Ins. 
25ft.  Sins. 
25  ft  8  1ns. 
25  ft.  8  Ins. 
30  ft.  0  ins. 
30  ft.  0  ins. 
22  ft  0  ins. 


Crane 
Clearance 
at  Center. 


24  ft.  10  Int. 

25  ft.  6  Ins. 
25  ft.  6  ins. 
25  ft.  6  ina. 


DisTi{iBUTio.\. — From  the  switch  board  the  feeder  lines  pass 
into  a  10  by  12  ft.  briclc  tower  built  into  the  power  house  wall. 
From  there  the  distribution  is  by  bare  copper  on  poles  built 
lip  of  four  15.6  lb.  Z  bars  with  a  %-in.  web  plate.  These  are 
ti-  ft.  high,  including  the  portion  under  ground  8  ft.  and  they 
provide  for  7  cross-arms.  Fourteen  of  these  poles  take  the 
feeders  past  the  blacksmith  shop  between  the  car  machine  and 
the  truck  shops  to  the  locomotive  shop,  with  branch  connec- 
tions to  all  the  other  buildings.  The  cables  are  250,000  c.  m. 
bare  copper,  in  100  ft.  spans  with  a  sag  of  2^4  ft.  in  summer. 
Ail  caljles  are  "dead  ended"  at  the  entrance  to  all  building^. 
The  wiring  in  the  buildings  is  partially  of  open  cleat  work 
with  slow  burning  weather  proof  wire  and  partially  conduit 
work  with  rubber  covered  wire.  For  every  100  h.  p.  of  motor 
circuits  an  oil  circuit  breaker  and  no-voltage  release  is  pro- 
vided. The  lighting  scheme  includes  400  Canadian  General 
Klpciric,  llO-volt.  incandescent  arc  lamps  and  nearly  4,000 
110-volt  IG  candle  power  incandescent  lamps.  The  yards  are 
ljj;lil«'d  by  50  (J.G  ampeiK'S,  series,  alternating,  enclosed  arc 
lamps. 

Tower  for  the  Inside  Ughtlnis  Is  taken  from  the  A.  C  gcac- 


rator  cables,  the  voltage  being  transformed  down  to  110.  The 
transformers  are  hung  on  the  outside  walls  of  the  wood  work- 
ing shops  and  the  columns  of  the  other  buildings.  Only  one 
size  10  k.w.  is  used.  These  are  General  Electric  Type  H.,  oil 
cooled.  The  secondaries  are  carried  to  cabinet  panels  in  con- 
duits or  on  cleats  according  to  the  construction  of  the  build- 
ing. The  buildings  are  lighted  with  a  mixed  system  of  16 
c.p.  llO-volt  incandescent  lamps  and  multiple  arc  lamps  of 
110  volts  and  6.6  amperes.  Drop  lights  are  placed  over  eaph 
machine.  Wires  are  carried  through  floor  conduits  to  the 
benches.  In  the  passenger  car  shops  plugs  are  provided  at 
all  pillars.  The  arc  lamps  are  hung  about  20  ft.  above  the 
floor  and  usually  along  both  sides  of  the  shops,  about'  50  ft. 
apart.  The  lighting  of  the  locomotive  shop  will  be  referred 
to  again. 

Electeical  Conditions. — Because  of  the  extent  of  this  plant 
and  the  combination  of  car  and  locomotive  work  in  one  shop 
group  the  transmission  problem  was  both  important  and  diffi- 
cult. The  advantages  of  alternating  and  direct  current 
which  were  considered  in  connection  with  this  shop  problem 
are  summed  up  as  follows: 

Advantages  of  A.  C. — 1.  No  commutators  or  brushes  on 
the  motors— in  the  grit  and  the  fumes  of  the  foundry  this  is 
important.  2.  Safety. — In  the  wood  shop,  with  its  fine  and  al- 
most explosive  dust  the  fire  hazard  is  greatly  reduced  with 
motors  of  the  A.  C.  type.  If  D.  C.  motors  are  used  they  must  be 
completely  enclosed,  which  is  expensive  (in  this  case  the  lack  of 
ventilation  is  a  source  of  danger).  3.  Transmission  over  long  dis- 
tances.— The  A.  C.  has  an  advantage  in  greater  flexibility  for 
extension  over  long  distances.  In  case  of  necessity  of  pump- 
ing water  or  extending  the  lighting  system  to  a  long  distance, 
the  A.  C.  is  and  the  D.  C.  is  not  suitable.  4.  Independent 
supply. — If  A.  C.  is  used,  power  jnay  be  purchased  from  com- 
mercial electric  companies,  which  is  usually  not  practicable 
with  D.  C.  current.  5.  Repairs. — A.  C.  motors  will  run  with 
less  repairs  and  attendance.  6.  Tendency. — A.  C.  current  Is 
rapidly  displacing  D.  C. 

Advantages  of  D.  C. — 1.  For  this  plant  It  would  have  been 
cheaper  in  first  cost  by  about  $11,000.  2.  No  motor  genera- 
tors for  variable  speed  tools  and  cranes,  or  transformers  ?or 
lighting  would  be  required  in  the  shops.  3.  Slower  speed 
motors  could  be  used  with  direct  current.  This  would  help  in 
belting  in  some  cases  to  slow  running  shafts,  especially  in  the 
machine  shop,  and  It  would  be  advantageous  in  other  shops. 

4.  But  one  universal  system  of  wiring  would  be  necessary. 

5.  All  apparatus  except  motors  is  confined  to  the  power  house, 
where  it  may  be  easily  cared  for.  6.  Simpler  wiring,  as  all 
current  would  be  distributed  from  the  power  station  at  250 
volts  direct  to  all  motors  and  lamps.  7.  Better  commercial 
competition  for  motor  and  generator  contracts. 

Mr.  Dietrich  is  of  the  opinion  that  D.  C.  variable  speed 
motors  should  be  used  for  all  variable  speed  machines.  (Edi- 
tor's Note. — There  is  not  enough  variable  speed  power  In  the 
locomotive  shop  to  obtain  the  full  value  of  electric  driving.) 
Of  the  six  methods  of  varying  the  speed  of  polyphase  motors 
the  following  are  mentioned  as  possible:  (1)  Varying  the  num- 
ber of  poles;  (2)  varying  the  alternations  applied;  (3)  Motors 
in  tandem  or  series — parallel;  (4)  secondary  run  as  single 
phase;  (5)  varying  the  resistance  of  the  secondary;  (6)  vary- 
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I'ltiTiulMTioivi— Fronv  the  .switih  board  the  feeder  linos  pass 
iiiloa  lo  by  3  2  ft.  brick  tower  built  into  the  power  house  wall.- 
!"iom  there  the  di-strlbution  is  by  bare  copper  on  poles  built 
'i|»  of  four  1.J.6  lb.  Z  bars  with  a  %-in.  web  plate.  The-^e  are 
•■-  fi..  hi^h.  iiitludins:  the  portion  under  sround  8  ft.  and  they 
I'lovide  lor  7  i  ross-arnis.  Fourteen  of  these  poles  take  the 
reoders  pa.st  the  blacKsmith  shop  between  the  car  machine  and 
'*!•>  truck  shopj?  to  the  locomotive  shop,  with  branch  connec» 
■:<'ns  to  all  the  otluM-  buiUline:?.  The  cables  are  250,000  c.  m, 
'n«!e  copper,  in  100  ft.  spans  with  a  sag  of  2K  ft.  in  summer. 
Ml  iablf.s  are  -dx'ail  «Mided"  at  the  entrance  to  all  buildings. 
The  \viriuv:  in  ilie  buil<liur.;s  is  partially  of  open  cleat  work 
«itli  sloM-  Imrnlnir  weather  jjroof  wire  and  partially  conduit 
^\ <•!•]<  Willi  rubber  cov<Med  wire.    For  every  100  h.  p.  of  motor 

11' nils  an  oil  cinnii  bieaker  and  no-voltage  release  is  pro- 
-'I'l  The  HghtJng  scheme  includes  400  Canadian  General 
l^l<;ctri«v.llO-yc.>li.iti«'amlescei|l  arc  lamps  a:nd  nearly  4,000 
lt"voll    tt<  latidlf  power  incandescent  lamps.     The  yards  are 

liilil.-d    1»>    Tio    t;  r,   MMi|»<;»'<"^    iieriei>»-  aU.cniaiiii'.r,    ei».l»isoil    arc 

r'jwijv  r«)r  the  Inside  lifjhtiug  Is  taUcn  from  the  A,  C  gcno- 
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rator  cables^  th6  voltage  being  transformed  down  to  110.  The 
transformer.^  are  huiij?.  on  the  outside  wa,lls  of  the  wood  work- 
ing shop?:  and  the  column.c  of  the  other  biiildfnjrs.  Only  one 
size  10  k.w.  is  used.  These  are  tleiieral  plectrlc  Type  H,  oil 
cooled.  The  >»«x'ondaries'arecarrmd  to  cabinet  panels  in  con- 
duits or  on  ("leats  accord ing  to  the  construction  of  the  build- 
ing. The  build fng.s  are  lighftvl  with  a  mixed  system  of  1'" 
c.p.  110-volt  ill  candescent  lamps  and  multiple  arc  lamps  oi 
11.0  volts  and  6.0  amperes.  Di-oi'  lights  are  placed  over  each 
machine.  Wires  are  carried  through  floor  A-ouduits  to  the 
benches.  In  <he  passenger  car  shops  plugs  are  provided  at 
all  pillars.  The  arc  lamps  are  hung  about  20  ft.  above  tlie 
floor  ami  u.^ually  along  both  sides  of  the  shops,  about'  50  ft. 
apart.  The  lighting  of  the  loeom«tiTe  slboi^  wilt  be  referred 
to  again.;.  ■■'•":■;■':■. r;--\'' ■.'■:;-'-"':/■  V-'"-'' 

Elfctricat.  CosnitiONS.-— Be^'anse  of  the  ex  ten  i  of  this  plant 
and  the  combination  of  car  and  locomotive  'W'ork  in  one  shop 
group  the  transmission  problem  was  both  important  and  diflR 
.  cult.  The  ad va n t.ages  of  aitjsrnating  and  ^direct  cqrren t 
which  were  considered  in  coiihectlon  wi&tliis  shop  problem 
are  summed  up  as  follows;  \.  -.'   /  \-    .  '  - 

.Anv.\NT.\f;Ki?  w  A.  C*,-^l."    No   eommJjf atOrs  ^  nr   bru?hPi^ 
the  motors-rlir  ithe^  grit  andJthefuineis-of  the  foundry  tiifs  Is 
imj)ortant.    2.    Safety.— In  the  wood  sliop,  with  its  fine  and  al 
mo.st   expiosjv.e  dust  the  Are  hazar4   is  greatly  reduced   with 
motors  of  the  A.  tO;  typr;    If  f),  C^  nmtbrs  are  used  they  must  b*^ 
compTetely  em^losf-d;- which  is  ?^xpensive  '(in  this  case  the  larK  of 
ypntilation  isa  pouree  of  dangery.  3:  Transmission  over  long  dis 
tances:— The  A.C  has  an  advantage  in  greater  flexibility  for 
extension  over  long  distances.     In  ease,  of  necessity  pf;  pumji 
ing  w'ater  or  cxtendihg  the  lighting  system  to  a  long^~4istanep. 
the  A.  C.  is  land  the  D.  C.  l^s-n      suitable,     t.     Independent 
supply. —  If  A.  C.  is  used,  power  may  be  purchased  from  com- 
mercial electric  companies,  which  Is  usually  not  practicable 
with  D.  C.  current.    5.    Repairs.— A.  C.  motons  will  run  with 
less  repairs  and  attendance.  ,$•    Tendency.— =-A;.iG.  current  Is 
rapidly  displaeing  P.  C.  >     1-^.     >■'. 
^:     AnvvNTAfiF.s  OF  P.  C.-ttI.    1''6r  this  plain  ;t  v.  otiu   ii:i\c  been 
cheaper  in  first  cost   by  about  $11,000.    C.    No  motor  genera- 
tors for  variable  speed  tools  and  ctaiies,  or  transformers  for 
lighting  would  be  required   in  the  shops.     3.;-^ 
motors  could  be  used  with  direct  current.    This  would  help  in 
belting  in  some  cases  to  slow  running  shaft.-?,  especially  in  the 
ma<hine  shop,  and  it  would  be  advantageous  in;  other  shops. 
4.     But  one  universal  system  of  lylrlng  is'ouTd  be  ptk'essary 
5:    All  apparatus  except  motors  is  con  fin  rd  to  the  power  house, 
where  it  may  be  easily  cared  for,     6.     SimfWer  wiring,  as  all 
currert  would   be  distributed  from  the  power  station  at  250 
volts    direct  to  all  ttidtors  iand  lamp'      7     Retter  commercial 
competition  for  motor  and  generator  contracts. 

^Ir.  Dietrich  is  of  the  opinion  that  D.  C.  variable  speed 
motors  should  be  used  for  all  variable  speed  machines.  (Eni- 
niRN  N'rTK.^ — There  is  not  enough  variable  s'peed  power  in  the 
locomotive  .<;hop  to  obtain  the  full  value  of  electric  driving.) 
Of  the  six  methods  of  A-arying  the  speed  of  polyphase  motors 
llio  foTlowing  arc  mentioned  a<  po-sihle:  (1)  Varying  tbe  num 
bor  of  poles;  (2.)  varying  the  alternations  applied;  (3)  Motor> 
in  tandem  or  series— parallel ;  <4)  secondary  nip  as  single 
phase;  (5)  varying  the  re^tstanr-c  of  tbe  secondary;  (6)  rary- 
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Ing  the  electro-motive  force  of  the  primary,  with  constant 
secondary  resistance — but  one  (5)  is  used  here  and  it  is  not 
entirely  satisfactory,  but  the: others  could  not  be  used  to  ad- 
vantage. 

L«>Ai)  F.vcToKs. — In  general  the  generator  capacity  should  b? 
slighty  in  excess  of  one-half  of  the  total  rated  motor  capacity. 
The  load  factors  from  each  department,  as  taken  from  actual 
readings  are:  Planing  mill,  61  per  cent.;  blacksmith  shop,  31 
per  cent.;  locomo>^ive  shop,  34  per  cent.;  cabinet  shop.  37  per 
cent.;  frog  shop.  li'>  per  cent.;  foundrie.s,  70  per  cent.  One 
of  the  engravings  presents  the  output  curve  for  the  generators 
for  December  22,  1904.     The  maximum  load,  at  5  p.  m.,  was 


PRAIRIE  TYPE  FREIGHT  &  PASSENGER  LOCOMOTIVE. 


ClUCAliO,   BLKLIMiT<iN   &   QuiXCY   R.\ILWAY. 
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CLKVK    SllOWIXli    1>(»WKK    lUSTRiniTION. 

1,J)40  h.p.,  the  average  from  7  a.  m.  to  r».30  p.  m.  was  l,.'j»i(i  li.p. 
The  load  factor  was  80  per  cent,  and  the  power  factor  of  the 
maximum  load  t>8.  For  the  entire  24  hours  the  average  load 
was  850  h.p.  and  the  load  factor  44  per  cent.  This  was  a 
stormy    day.    requiring   a    large    lighting    load. 

A  summary  of  information  concerning  the  larger  cranes  of 
this  plant  is  given  in  the  accompanying  table. 

Valuable  assistance  in  connection  with  this  article  was  ren- 
deied  by  Mr.  H.  H.  Vattghan,  superintendent  of  motive  power: 
Mr.  W.  N.  Dietrich,  electrical  engineer,  and  Mr.  G.  IJ.  Mitchell, 
resident  engineer. 


Wki.ui.ni;  Fka.\iks  Um)KK  E.\<:i.\ks. — This  work  has  become  a 
very  important  factor  in  many  repair  shops,  and  as  the  idea 
originated  with  us  at  the  Renovo  shop  on  the  P.  &  E.  R.  R., 
we  will  no  doui)t  oe  pardoned  for  taking  such  interest  in  the 
question.  We  made  our  first  weld  in  August,  18t«y.  and  have 
sticcessfuHy  carried  on  the  method  up  to  date.  AV'e  have  re- 
paired r>0  or  more  frames  successftilly.  and  always  do  it  by 
this  methorl  when  ii  is  possinle  to  get  our  furnaces  around  the 
broken  parts. — .1.  W.  Russell,  before  yational  liailioad  Master 
Blarksmiths. 


Hankkk  Fikks  inii  FiiJK  PiJoTK*  TKiN. — A  Well  banked  ordinary 
factory  boiler  may  be  relied  on  to  promptly  oi)erate  a  fire 
pump  at  the  rate  of  1.000  gals,  per  minute.  TJanking  such  a 
boiler  so  as  to  maintain  .'>(»  ll)s.  steam  pressure  need  not  reqtiire 
more  than  8(»0  lbs.  of  coal  per  day.  In  a  test  made  at  a  New 
Kngland  mill  four  fire  streams  were  had  in  13  minutes  when 
the  boiler  had  betn  banked  for  a  week.  Four  tests  on  boilers 
in  different  mills  showed  that  an  average  time  of  1  hour  30 
minutes  was  required  to  get  up  "»0  lbs.  of  steam  on  cold  boilers. 
These  tests  were  condurted  by  the  Associated  Factory  Mutual 
Fire  Insurance  Conipanies  in  order  to  detfimine  the  impor- 
tance of  keeping  up  steam  for  fire  purposes.  HiniiiirniiHi 
yeirs,  Nov.  3.  I1H»4,  page  jOl  contains  a  com[»lcte  acrount  of  the 
tests. 


This  road  has  received  50  passenger  and  freight  locomo- 
tives from  the  Brooks  Works  of  the  American  Locomotive 
(■omi)any  of  the  2 — <J — 2  type,  which  are  a  logical  development 
of  the  previous  designs  of  this  type  illustrated  in  April  and 
.luly,  1900,  pages  103  and  217;  May,  1901,  page  135,  and  No- 
vember, 1902,  page  343,  the  present  design  being  the  fourth  of 
this  type  on  this  road.  The  first  of  this  class  was  the  pioneer 
of  the  present  development  of  wide  fireboxes  for  bituminous 
coal.  All  of  these  engines  have  had  outside  journals  for  the 
trailing  wheels  and  the  splices  with  spreading  of  the  back  ends 
of  the  frames,  illustrated  in  April,  1900,  page  105.  The  trac- 
tive effort  of  each  of  these  designs  is  as  follows:  Class  R. 
21,8tJ0  lis.;  Class  R2.  iS.r^OO;  Class  R3,  28,300  lbs.,  and  Class 
R4.  35,050  lbs.;  thus  indicating  a  remarkable  advance  of  from 
21.800  to  35,0(50  lbs.,  or  almost  exactly  60  per  cent,  in  four  years 
in  a  continuous  series  of  locomotives  designed  in  accordance 
with  a  systematic  plan  by  the  railroad  oflScials.  In  these  days 
of  hitting  and  missing,  it  is  a  pleasure  to  record  facts  which 
reflect  a  definite  plan  in  locomotive  progression.  It  indicates 
that  the  officials  understand  their  conditions  and  that  they 
know  what  they  want.  These  locomotives  were  built  through- 
out from  the  railroad  conypany's  drawings. 

All  of  these  engines  have  piston  valves.  In  the  present  de- 
sign thry  are  12  ins.  in  diameter,  placed  between  the  bars  of 
the  frames  and  almost  exactly  central  therewith.  With  this 
low  location  and  inside  admission  valves  with  direct  motion 
the  rocker  boxes  are  supiK)rted  on  the  lower  bars  of  the  frames 
and  but  a  single  rocker  arm  is  required.  This  is  a  novel  and 
interesting  arrangement,  giving  a  re<luc?d  cylinder  clearance, 
light   cylinder  castings  and  open  eccentric  rods. 

The  Burlington  trailer  truck  is  used  on  all  Class  R  engines 
with  boxes  in  pedestals,  with  roller  bearings  over  them.  Th? 
trailer  eqqualizers  connect  with  a  transverse  equalizer  in  front 
of  the  wheels. 

The  boiler  is  straight  and  has  301  2i/i-in.  tubes,  19  ft.  long. 
The  lube  she' ts  are  arranged  so  that  superheaters  may  be  ap- 
!)lied.  in  fact  a  trial  of  the  Cole  superheater  is  to  be  made  in 
one  of  these  engines.  These  tenders  are  very  large,  providing 
for  Hi  tons  of  coal  and  8.<t"<io  jja!s.  of  water.  Sheet  steel  shields, 
oppn  at  the  toj).  prevent  coal  from  falling  off.  For  coal  gates, 
planks  in  sockets  are  used,  with  spaces  l)elween  them.  All  of 
the  Hnrlington  locomotives  have  gates  across  the  gangways. 
Several  of  thse  engines  are  to  burn  lignite,  and  this  feature 
Jiiid  the  tenders  will  be  referred  to  again.  These  engines  are 
used  in  fast  freight  and  heavy,  moderate  speed  passenger  ser- 
vice. 

That  the  Burlington  is  using  the  Prairie  type  so  successfully 
stipports  the  two-wheel  leading  truck  in  a  forcible  way.  as  It 
is  by  no  means  free  from  sharp  »urves.  The  leading  dimen- 
sions of  this  locomotive  are  as  follows: 

(iK.N'KRAI.   DIMKNKIONS. 

fJaiiKO    .  .  .^ 4   ft.    s  14  ills. 

'■  "•'•    •»  Pngs.  bituminous  coal  ;   6  eiiRs.  llgiiitf 

\N  tiKlit    ill    worklnj?    order 212,500  lbs. 

Wcistif    on    (lriv»'r.«^ 1.54i000  lbs. 

WlHHl  base,  (iiiviiiK 13  ft.  4'/.  Ins. 

Wh.'.l    base,    total 30    ft.    Ri/T  Ins. 

W  iH'fl  bii-o.  total  cnKino  .nnrt  toiidur :.> . .". 02  ft.  2%  ing. 

Tractive    power    3.';,05.^  lbs- 

CYLINKKRS. 

Diameter    22    ins. 

St rolie   of  piston 28   ins. 

Oiameter  1  f  piston    roil.  ._.....■. !!...'..'.'  .4    Ins. 

Kind    of   piston    packing.  ...  ,.r. Dunbar 

VAl.VKS. 

KiiKl    piston 

Travel    5.T4     ins. 

^^'•■aiii    lap    , : 11^    Uif. 

K.xliaust    lap    t -....%    in. 

WIIKKI.S. 

Kiaimler  of  (lii\  ing  wheels  outside   of  tire 00   ins. 

Kiaiiieter   of   driving   wheel    centers *.»,,;.,■..*... 02    ins. 

Material   of  driving  wheel   centers ,  i-^^:^  .,;.  . vi^ cast  stpel 

liiaineter   of   engine    Irmk   wheels ■,'•'••  -^ 37%    ''"*• 

liianietj'r    trailing    truck    wheels '•...•;.• 42V>     ins. 

liiaiiieter  and   length  of  driving  journals .9'/'    ins.  by  12  ins. 

Kianieter  and   length  of  trailing  truck  journals 8   ins.   by  12  ins. 

Kiigiiie   iriKk,    kind 2-wheeled    radial 

KimiMc  truck  journals 0   ins.    Iiy   Jo   in^-. 

KU1I.KK. 

Style    i, radial    slay,    straight    top 

Oiitslde    diameter  of  first   ring.  ......  ^ " 70    jns. 

Working    pressure    210    lbs. 


\fARrir,  i9or,.  A:\rEiMr.\N  KxruxEKT]  wn  Tf.\iT.no.\n  jotthval. 

|'ir<-l>oX,    U'liBth ..-,^.. ...... ^ ]0!t    in.s.  Orato,  men    .,......**...  .,w..v, »-,... , 

I'iM'box,    width i.  i.Vi'.i'-i -.'......•..  .73    ins.  (Jato,     stylo     ..  ii  ,■•■..'■-.'»-..»  ^...-...V.i .. 

Firebox  plates,  thickues.s sides,   %   ins.  ;  back,    %   ins.;  Exhau.-;t    pipe    1 ........,-.;,;:. . 

crown,   %   ins.;  tube  sheet,  %   in.  Smoke   stack,   top   above   rail. ...».,.'. . 

i'irebox,  water  space front,  4ii    ins.  ;   sides  and  back,  4   ins.  ^    _                   TEN'OKfti 

lubes,     number     301  s.vIp                             '/■'■'  ■   <r  - 

'^''r- sr' ••- ^^9*^-  Wbeeis;d;ameter'v.v.v.v.v.".:::v:;: 

ubes,   length    .....■•♦ ly    it.  •                                    •     ■     •   '-T    •      •   .■ 

lubes     gauge No.    11  -lournals.  diameter  and  length.  . ,..;.;, . 

leating  surface,  tubes    3,343  sq.   ft.  Tender    frame    .  .  .  .,.:.■...-...,«>.>,  ,>.v.;.; 

ileating   surface,   firebox 170.9    sq.    ft.  Water   capacity    ....'.,...;;.■....;... 

i {eating  surface,  total   3,513.9  sq.  ft.        Coal    capacity     


*  .  •  •  •■* 


•  •  •..♦■  *■ 


:o 


•  c;.. .'>4    sq.    ft. 

:i\.  ........  Rocking 

.»..»:»,;.. ....  .single 


water    bottom 

.i,\'../i.&\^  X  10  ins. 
,  .■«.,v.l2  In.  channel 
'.'...*.. . .  .8,000  gals. 
10    tons. 


PRAIRIE   TYPE   PASSENGER    AND    FREIGHT   l/)CO.MOTI VE.— C.   B.  &  Q.  RY. 


h's'njneil  hit  P.  H.  Ci..\rk.  Superintendent  of  Motive  Vomer. 
C.   B.  Y(HN<;,  Merhoniial  Engineer. 


Amkiik'an    L<K'<»M«niVK  0)Mr.\NV.    Bic<m>ks    WoitKs.    liuihJrrs. 
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SHOWING  ROCKER  ARM. 


SECTION    TlIROr<jII    CYIJXDER    AND    VALVE    CHEST. 


\\ 


SHOWING     VALVE     MOTION 


/      // 

CONNECTIONS. 


Thawin«j  Water  Pipes  Ei.ectkic- 
Ai.LY. — The  Public  Service  Corpora- 
tion of  New  Jersey  derived  a  sross 
revenue  of  $12,(Ut0  in  a  year  hy  us- 
ing electric  current  to  thaw  out 
water  pijies.  A  special  portable 
transformer  for  this  purpose  is 
made  by  the  General  Electric  Com- 
pany. Current  is  connected  to  tlie 
pipo  to  be  thawed,  and  the  pii>e  it- 
self is  heated  l)y  a  heavy  cuireni. 
whether  it  is  above  or  below  Rrotunl. 
Care  is  required  to  make  gooil  con- 
tact.s  with  the  pipe  or  faticets.  in 
order  to  guard  against  burning 
them.  A  scheme  of  this  kind  should 
be  very  useful  about  railroad  shops 
and  roundhouses,  where  electric 
current  is  usually  available,  in  view 
of  the  fact  that  freezing  of  pipes 
is  a  very  serious  matter  in  North- 
ern climates. 
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AAlKHlUAiN   KNGINEEK  AND  KAILKOAD  JOUKNAL 


NEW    ROUNDHOUSES   AT  ELKHART. 


L.AK£    SHOKE    &    MlCHIQAN    SoUXiUiliii    RAll.WA.y. 


iF&r  previous  article  see  page  42.) 


It  is  significant  of  the  progress  in  roundlioiise  construction 
and  equipment  that  the  houses  at  Clinton,  Iowa,  Chicago  & 
Northwestern  (Amebican  Engikekk,  January,  1901,  page  25)  at 
Collinwood,  Ohio,  Laiie  Shore  &  Michigan  Southern  (October, 
19U1,  page  305)  and  at  Rensselaer,  N.  Y.  (February,  1902,  page 
4bJ  are  already  obsolete  and  offered  little  of  interest  in  drawing 
up  the  plans  of  the  new  houses  at  EUihart. 

The  present  problem  is  to  provide  a  house  which  may  be 
heated  and  ventilated  and  then  to  equip  it  with  the  best  pos- 
sible facilities  for  rapid  work.  The  roundhouse  has  really  be- 
come a  shop  for  running  repairs  and  the  housing  function  is 
secondary.  Because  of  their  importance  special  attention  is 
given,  in  this  description,  to  the  boiler  washing  and  water 
changing  system. 

Washout   System. — This   interesting   system   includes    two 
sets  of  heaters  in  an  annex  to  the  power  house  combined  with 
piping  extending  through  the  pipe  tunnel  entirely  around  both 
roundhouses.     The  tunnel  piping  consists  of  an  8-in.  blow-off 
and  4-in.  hot  and  cold  water  pipes.     Connections  are  brought 
from  the  main  pipe  tunnel  to  each  post  in  both  roundhouses, 
consisting  of  a  2-iii,  cold  water  pipe,  a  2-in.  hot  water  pipe, 
a  4-in.  blow-off  and  a  1-in.  air  pipe.    At  each  post  is  an  assem- 
bling connection,  or  monitor,  which  is  shown  in  Fig.  7  and  again 
in  Fig.  9.    At  each  of  the  posts  connections  are  provided  for 
blowing-off  from  the  water  leg  and  from  the  dome,  and  both  hot 
and  cold  water  are  available  for  washing  out  and  filling  up. 
The  operation  of  the  system  is  illustrated  by  an  ideal  diagram, 
Fig.   12,  simplified  to  show   the  principles.       Seven   separate 
conditions  are  Illustrated.    The  locomotive    at  the  left  is  con- 
nected for  blowing  down  the  water  only.    This  passes  through 
the  8-in.  pipe  to  \i\e  lower  or  preliminary  heater,  the  overflow 
passes  to  the  sewer,  and  vapor  from  the  surface  passes  away 
through  the  upper  or  steam  heater.     The  pump  shown  in  this 
engraving  is  connected  to  the  cold  water  suction.    It  will  pump 
cold  water  to  each  post  in  the  roundhouse,  or  it  will  pump 
cold  water  into    the    coil    in    the    lower  heater  from  which 
it  passes  to  the  coil  in,  the  steam  heater  and  thence  into  the 
hot  water  main  to  all  the  posts  for  washing  out  or  filling 
boilers.    By  this  arrangement  the  heat  from  the  blow-off  water, 
or  from  steam  blown  from  the  domes  of  the  locomotives,  is 
utilized  to  heat  water  for  washing  and  filling.    Live  steam  may 
be  applied  to  the  upper  or  closed  heater  in  case  it  is  required. 
The  second  locomotive  in  Fig.  12  is  connected  for  blowing 
down  the  water  on  both  sides  of  the  fire  box  and  blowing  off 
steam  from  the  dome.     The  third  is  connected  for  blowing  off 
steam  from  the  dome  only.     The  fourth  for  washing  out.     The 
fifth  for  changing  water  under  pressure.  In  which  case  the 
dome  connection  brings  hot  water  into  the  boiler.     The  sixth 
is  connected  for  refilling  with  hot  water,  and  the  seventh  for 
washing  out  with  hot  water. 

This  system   can  furnish  water  at  a  temperature   of  350 
deg.  by  applying  live  steam  to  the  upper  heater,  but  usually 
waste  heat  from  blowing  off  will  be  entirely  sufficient  with- 
out usins;  live  stoam.     When  changing  the  water  it  is  done 
without  drawing  fires.    It  is  not  the  intention  to  knock  down 
the  fires  when  the  water  is  to  be  changed,  the  water  being 
blown  off  at  about  100  lbs.  pressure  and  the  amount  blown  out 
from  the  bottom  of  the  boiler  replaced  at  the  top  with  water 
heated  to  350  deg.     About  half  an  hour  would  be  required  for 
this   water    changing,    and    this    installation    is    expected    to 
greatly  reduce  the  number  of  times  of  washing  out;    it  will 
also  relieve  the  boiler  from  destructive  stresses  from  cooling 
down  and  will  save  about  75  per  cent,  of  the  fuel  required  to 
get  up  steam  again.    Both  heaters  combined  have  a  capacity  of 
5,200  gallons  of  water.    The  water  and  steam  blown  off  from  an 
ordinary   locomotive  will   raise   5,200   gallons,   the  combined 
capacity  of  both  heaters,  from  50  to  210  deg.    Washing  out 


is  done  with  water  at  u  temperature  of  from  110  to  135  de^ 
About  3,000  gallons  are  required  to  thoroughly  wash  a  boilei 
1,500  gallons  of  hot  water  from  the  heaters  mixed  at  the  turre 
with  say  1,500  gallons  of  cold  water.  About  2,500  gallons  ar 
required  to  fill  the  larger  locomotive  to  2  gages.  In  ordinar 
service  probably  about  2,000  gallons  will  be  used  in  washin"^ 
out.  In  view  of  the  fact  that  1^  hours  must  be  allowed  to 
getting  steam  up  to  110  lbs.  from  cold  water  the  importance 
of  the  improvements  described  on  page  42  of  the  February 
number  is  readily  realized. 

Connections  for  the  steam  domes  to  the  monitors  are  made 
through  3-in.  pipes  extending  up  the  posts,  branching  into  3-in 
pipes  in  each  direction,  reduced  to  2i^-in.  pipes  for  the  second 
pit  at  each  side  of  the  monitor.  Down  connections  of  2-in. 
pipe  reach  the  domes  by  means  of  flexible  joints.  These  are 
attached  to  the  dome  blow-off  nipples  by  means  of  couplings 
having  interrupted  threads  for  rapid  attachment. 

In  order  to  keep  the  hot  water  circulating  in  the  round- 
house piping  a  1-in.  circulating  pipe  runs  from  the  ends  of  the 
hot  water  mains  in  the  roundhouse  to  the  power  house,  con- 
sisting of  four  pipes  in  all,  each  fitted  with  and  controlled  by  a 
thermostatic  valve,  which  closes  automatically  when  the  water 
at  the  terminals  of  the  hot  water  mains  reaches  200  deg.  These 
open  automatically  when  the  temperature  falls  below  this 
point.  These  valves  are  in  the  power  house  and  thermometer 
cups  permit  the  attendants  to  keep  watch  of  the  temperatures. 
The  circulating  pipes  discharge  into  the  pump  suction,  thus 
keeping  the  hot  water  pipes  at  a  temperature  of  200  deg.  or 
above. 

Provisions  are  made  for  taking  care  of  the  sludge  from  the 
hot  wells  and  also  to  flush  out  the  roundhouse  blow-off  pipe 
with  water  under  pressure. 

Steam  Blower  Piping.— A  3-in.  steam  main  is  carried  around 
the  houses  and  connected  to  a  4-in.  main  in  the  pipe  conduit. 
From  the  overhead  main  1-in.  pipe  connections  are  brought 
down  to  about  6  ft.  from  the  floor  and  are  fitted  at  the  top  and 
bottom  with  flexible  joints  for  conveying  the  steam  to  blower 
pipes  on  the  locomotives.  In  this  way  steam  may  be  attached 
to  any  blower  In  either  of  the  houses.  The  valves  are  at  the 
3-in.  main  and  are  controlled  from  the  floor  by  means  of  ^• 
in.  round  rods  with  universal  joints.  This  3-in.  main  is 
located  35  ft.  from  the  outer  wall  of  the  building  and  is  at- 
tached to  the  roof  trusses.  <» 

AiB  Pipe  System. — Three-quarter-in.  air  pipes  are  brought 
to  each  of  the  drop  pits.     The  main  air  pipes  are  brought 
through  the  pipe  conduits  to  the  roundhouse.    A  2-in.  air  pipe 
extends  around  each  house  and  is  led  to  the  monitors,  ter- 
minating in  connections  fitted  with  Westinghouse  cut-out  cocks. 
AiB  Signal  Test.— The  passenger  house  is  piped  along  the 
inner  walls  so  that  each  passenger  engine  air  signal  may  be 
tested  with  a  loop  of  piping  equivalent  to  that  of  a  16-car 
train.    This  pipe  is  looped  down  at  the  Inside  wall  of  the  house 
on  alternate  posts  to  within  6  ft.  of  the  floor,  so  that  a  hose 
connection  may  be  made  to  the  tender  coupling.     This  signal 
testing  line  is  charged  from  the  main  air  pipe.    At  each  en- 
gine it  is  equipped  with  a  Westinghouse  conductor's  valve  and 
with  a  gage,  the  piping  being  so  arranged  that  each  engine 
can  be  cut  into  the  air  signal  loop  at  any  pit  by  means  of  the 
valves   shown   in    Fig.    6.     These   facilities   render   it   po.ssible 
to  test  the  locomotive  signal  at  the  house,  so  that  repairs  can  be 
made  if  necessary  before  the  engine  couples  to  the  train.    Un- 
certainty as  to  the  condition  of  an  engine  equipment  is  thus 
eliminated  when  the  test  is  made  after  coupling  to  the  train. 
Steam  Heating. — The  buildings  are  heated  by  direct  steam, 
using  exhaust   steam   from  the   power  house   and   live   steam 
from   the  boilers.     A   6-in.   main   runs   around   the   passenger 
house  and  an  8-in.  main  serves  the  freight  house.    The  houses 
are  heated  by  radiators  In  the  pits,  in  the  drop  pits  and  round 
the  houses  under  the  windows.    The  returns  are  brought  to 
vacuum  pumps  In  the  power  house,  there  are  no  valves  in  the 
connections  between  the  radiators  and  the  vacuum  returns,  the 
openings  being  of  a  proper  size  to  automatically  take  care  of 
condensations. 
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KIU.     8. — DOME    COXXECTIOX    FOR    BIX)WIXG     OFF 
AND  FIIXING   BOILF.KS. 


Tig.  i 
Fig.  3 
SECTIONS    THROUGH    PITS    AM)    TINNKL. 


A  temperature  of  60  deg.  F.  is  guaranteed  throughout  all  of 
the  buildings  dn  zero  weather.  All  the  ordinary  pits  have  five 
coils  of  2-in.  oipe  on  each  side  and  across  the  ends.  On  the 
outside  wall  bsneath  the  windows  a  four-coil  radiator,  20  ft. 
long,  is  placed  ^opposite  each  pit.  In  the  pits  the  pipes  are 
protected  by  overhanging  rail  supports,  as  shown  in  the  cro.ss 


FIG.  6. 


tiG.    7. 


I'IPINg     mu    TESTING    TRAIX    SI(;NAI..S    AND    IHIST     MOMTOIi.S     l\ 

UOIMIIIOISK. 

•''pction  of  one  of  the  pits.  Fig  3.  The  drop  pit.s  are  provided 
^^"h  four  colls  of  2-in.  pipe  extending  entirely  around  the 
walLs.  The  feed  pipe  for  the  radiator  rolunins  in  the  round 
I'Ouse  runs  in  the  main  tunnel,  a  portion  of  the  roof  of  which  is 
'overed  with  a  grating,  which  makes  this  steam  main  a  portion 
of  the  heating  system.  Fig.  1.  All  of  the  pipes  are  assembled 
at  one  side  of  the  conduit,  so  that  dirt  which  may  fall  through 
the  grating  may  not  reach  the  pipes.  This  tunnel  may  be 
flushed  from  end  to  end  with  water  for  cleaning.  The  con- 
densation water  fromi  the  feed  main  and  radiators  returns  to 


Fig    9. —  (17    Blow    off    connection    in    use:    f2)   One  ot  tile  orop   pits; 
(3)  Wire  posts  ou  roof;   (4)   Pot-t  pipe  mouitOFS. 
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A.WKUIUAN    I'liNdlM'iMU   AM)   liAlLUuAl)  JOUKNAL. 


NEW    KUUNDHOUSKb    A'i    ELKHART. 


LrAi^i::  SuoAe:  &  Micuiua:^   :3uuiuuiN  Uailwav. 


(I'ur  precious  uj'ticle  sec  paye  42.) 


it   la   aliiUllicuUL  Ui    Lhu  plU^ri-'^ta    ill   roiuidliou^t;    LOUairUcLlOU 

uud  equipmvut  tliaL  tiiu  houses  at  CliuLou,  Iowa,  Chicago  & 
Norlhwc'stera  (AMtJ;iCA-N  E.Niii.NLLK,  January,  rj\jl,  page  2o)  at 
Coltiuwood,  Ubio,  Lake  Shore  &  Michigan  Southeiu  lOclober, 
Oul,  page.  oU3)  and  ul  lUuiSselaer,  N.  Y.  (, February,  lUul',  page 
■\\))  are  already  ob.soleie  and  offered  liule  of  interest  in  drawing 
up  ih<'  plans  ol"  ilie  now  liouses  at  Elkhart. 

The  present  problem  is  to  provide  a  house  which  may  be 
healed  and  veotilated  and  then  to  equip  it  witli  tho  best  pos- 
sible faciliiies  for  rapid  worl;.  The  roundhouse  has  really  be- 
come a  shop  for  ruuning  repairs  and  the  housing  function  is 
secoudury.  Because  ot  their  Importance  special  attention  is 
giveai,ifln  this  Ueseription,  to  the  boiler  washing  and  water 
changing  system.     "  y/:   .'■: 

Wasiiolt  Sv.srtM.—  This  iiiLoresting  system  includes  two 
sots  of  heatera  iu  an  annex  to  the  power  house  combined  with 
piping  extending  through  the  pipe  tunnel  entirely  around  both 
loundhou.sLS.  The  tunnel  piping  cousisls  of  an  Sin.  blow-off 
and  4-in.  hot  and  cold  water  pipes.  Connections  are  brought 
from  the  main  pipe  tunnel  to  each  post  iu  both  roundhouses, 
onsisiiMtf  of  H  --i».  cold  wiater  pipe,,  a  2-in.  hot  water  pipe, 
:SL4-iii  i»EE  and  a.l^in.  air  pipe.    At  each  post  is  an  assem- 

"  bliUH  cyiiiivition^  or  motiifor,  which  1.-^  .-"hown  in  Fig.  7  and  a.i;aln 
in  Fit?.  l»..  Ac  c-avh  of  the  posts  connections  are  provided  for 
'loWiUi;  off  froin  the  water  leg  antl  from  the  dome,  and  both  hot 
And-  cold  water -are  available  for  washing  out  and  Ulliug  up. 
The  operation  of  tlie  system  is  illustrated  by  an  ideal  diagram, 
Fiir.  IL',  siinplih<<l  to  show  the  iirin<;ii)U'.s.  .Stven  separate 
conditions  ar©  illustrated.  The  locomotive  at  the  left  is  con- 
nected for  blowing  down  the  water  only.  This  passes  through 
the  S-ih.  pi|>f  to  the  lower  or  pn-llnunary  heater,  the  overflow 
pasSos  to  tho  sewer,  and  vapor  from  the  surface  passes  away 
tlirouKli  the  upper  or  sicam  li«at».:r.    The  pump  shown  in  this 

♦  ligraving  i.s  eonBe<:*t6d  to  the  cold  water  suction.    It  will  pump 

•  nid  water  to  eatrht  post  in  the  roundhouse,  or  it  will  pump 
*:oh\  water  iiito  the  -  coil  in  the  lower  heater  from  whicli 
it  passes  to  the  coil  in,  the  steam  heater  and  thence  into  the 
hot  water  msHn  to  all  the  posts  for  washing  out  or  filling 
boilers.  By  this  arrangement  the  heat  from  the  blow-off  water, 
OJ"  from  steam  blown  from  the  domes  of  the  locomotives,  is 
utilized  to  heat  water  for  washing  and  filling.  Live  steam  may 
lie  applied  to  the  upper  or  closed  heater  iu  case  it  is  required 

lilt  ...niii  Idconiotiv'-  ill  Fiji.  12^  is.' conuecl«'il  for  b'lowinji 
down  the  water  on  both  sides  of  the  fire  box  and  blowing  off 
steam  from,  the  dome.  The  third  is  connected  for  blowiim  off 
.-leain  fruiii  the  dome  only.  The  fourth  for  wa.-^hing  out.  Tin- 
fifth  for  changing  water  under  pressure,  in  which  case  lh<; 
(iome  connection  brings  hot  water  Into  the  boiler.  The  sixth 
i.<  conueclod  fof  relllliitg  with  hot  \vat.ei-,  and  the  seventh  for 
washing  Out.  with  hot  water. 

This  sysb^Hi  can  furnish  water  at' a  temperature  of  3.')0 
U»'g.  by  iippiyius  live  s1«vm  to.the  )ipp«r  heater,  hut  nsiially 
wastaKeat  from  Wowin.ir off  will  be  tnlirely  sufficient  wiili 
<iii'  ii>'in2:  live  .sti^ani.  When  chan.iiitif;  the  water  it  is  (hme 
withou.t  drawing  tire.>^.  It  is,  not  the  intention  to  knock  down 
th«^  fires  when  th^.  water  is  to:  bft  changed,  th«(  water  being 
blown  oft  at  abnnt  ]t)0  lbs.  pressure  ami  the  amount  blown  out 
ii'om  the  bottom  of  the  lioiler  replaced  at  tho  top  witli  water 
heated  to  ur.O  deg.  Al^out  half  an  hour  would  be  n  quired  foi 
tliis  watf'r  <hanK'"S-  '^'"l  ^^'''^  installation  is  expected  to 
greatly  rodticelbe  number  of  times  of  washing  out;  it  will 
also  relieve  the  boiler  from  destructive  stresses  from  cooling 
down  and  will  save  about  !'>  per  cent,  of  the  fuel  required  to 
get  up  steam  again.  Both  heaters  combined  have  a  capacity  of 
5.200  gallons  of  water.  The  water  and  steam  blown  off  from  an 
ordinao'  locomotive  will  raise  5.200  gallons,  the  combined 
capacity  of  both  heaters,  from  50  to  210  deg.    Washing  out 


i.s  done  with  water  at  u  tempeiaturu  of  from  J 10  tu  1J5  di 
About  'i,Wt)  gallons  aie  required  to  thoroughly  wash  a  boile 
i,5U0  gallons  of  hot  water  from  the  heaters  mixed  at  the  turr. 
with  say  1,500  gallons  of  cold  water.  About  L'.:.UO  fiallons  ai 
required  to  fill  the  larger  locomotive  to  2  gages.  In  ordinal 
.service  probably  about  2,0UU  gallons  will  be  used  in  washiii 
out.  In  view  of  the  fact  that  I'/o  hours  must  be  allowed  i 
getting  steam  up  to  110  lbs.  from  cold  water  the  importan. 
of  the  improvements  described  on  page  42  of  the  Februar} 
number  is  readily  realized. 

Connections  for  the  steam  domes  to  the  monitors  are  mad 
through  3-in.  pipes  extending  up  the  posts,  branching  into  3-ii: 
pipes  in  each  direction,  reduced  to  2y--in.  pipes  for  the  secon 
pit  at  each  side  of  the  monitor.  Down  connections  of  2-iu 
idpe  reach  the  domes  by  means  of  flexible  joints.  These  aV 
attached  to  the  dome  blow-off  nipples  by  nuans  of  coupling- 
liaving  interrupted  threads  for  rapid  attachment. 

In  order  to  keep  the  hot  water  circulating  in  the  roun-i 
house  piping  a  1-in.  circulating  pipe  runs  from  the  ends  of  the 
hot  water  mains  in  the  roundhouse  to  the  power  house,  con 
sisting  of  four- pipes  in  all,  each  fitted  with  and  controlled  by  a 
thermostatic  valve,  which  closes  automatically  when  the  water 
at  the  terminals  of  the  hot  water  mains  reaches  200  deg.  These 
open    automatically    when    the    temperature    falls    below    thi.- 
point.    These  valves  are  in  the  power  house  and  thermometct 
cups  permit  the  attendants  to  keep  watch  of  the  temperature^ 
The  circulating  pipes  discharge  into  the  pump  suction,  thu.s 
keeping  the  liot  water  pipes  at  a  temperature  of  200  deg.  or 
above. 

Provisions  are  made  for  taking  care  of  the  sludge  from  tli" 
hot  wells  and  also  to  flush  out  the  roundhouse  blow-off  pipe 
with  water  under  pressure.  .C  :  '•  ■; 

Sii..\M  I{i/)WKU  PjiMN(;. — A  ."-in.  steam  main  i.-  cai'ripd  afomi-l 
tho  houses  and  connected  to  a  4-in.  main  in  the  pipe  conduit. 
From  the  overhead  main   1-in.   pipe  conneetions  are  brought: 
down  to  about  6  ft.  from  the  floor  and  are  fitted  at  the  top  and 
bottom  with  flexible  joints  for  conveying  the  .steam  to  blower 
pipes  on  the  locomotives.    In  this  way  steam  may  be  attached 
to  any  blower  in  either  of  the  houses.    Tlie  valves  are  at  the 
3-in.  main  and  are  controlled  from  the  floor  by  means  of  M-- 
in.    round    rods    with    universal    joints.      This    3-in.    main    !.-; 
located  35  ft.  from  the  outer  wall  of  the  building  and  is.  at- 
tached to  the  roof  trusses.  ■":".--' 
Aiu   Pipe  Svste.m. — Three-quarter-in.  air  pipes  are  brought 
to  each  of  the  drop  pits.     The  main  air  pipes  are  brought 
through  the  pipe  conduits  to  the  roundhouse.    A  2-in.  air  pipe 
e.vtemls   around  each   house  and   is   led   to  the  monitors,   ter 
ininaling  in  connections  fitted  Avitli  Westinghou.se  cut-out  cocks. 
AiB  Signal  Test. — The  passenger  house  is  piped  along  the 
inner  walls  so  that  each  passenger  engine  air  signal  may  be 
tested  with  a  loop  of  piping  equivalent  to  that  of  a  Ifi-car 
train.    This  pipe  is  looped  down  at  the  inside  wall  of  the  house 
on  alternate  posts  to  within  G  ft.  of  the  floor,  so  that  a  hose 
connection  may  be  made  to  the  tender  coupling.     This  signal 
testing  line  is  charged  from   tho  main  air  i)ipe.     At  each  eu- 
.L'iiie  it  is  equipired  with  a  Westiiighoiise  ((inductor's  valve  and 
with  a  gage,  (ho  piping  being  so  arranged   that  each  engine 
can  bo  cut  into  ti«e  air  signal  loop  at  any  jut  by  means  of  the 
valves    shown    in    Fig.    <'..     Tliese    fa(  ilities    render    it    po.-<sibl<! 
to  lest  tile  locomotive  signal  at  the  house,  so  that  repairs  can  be 
made  if  neces.sary  before  tho  engine  couples  to  the  train.     Un- 
certainty as  to  the  condition  of  an  engine  etpupment  is  thus 
eliminated  when  the  test  is  made  after  coupling  to  the  train. 
Stkam  Hk.\  riMi.— The  buildings  are  heated  by  direct  steam, 
using  exhaust   steam   from   the   power   house   and    live  steam 
from    the  boilers.     A   C-in.   main    runs   around    the   passenger 
house  and  an  S-in.  main  serves  the  freight  house.    The  houses 
are  heated  by  radiators  in  the  pits,  in  the  drop  juts  and  round 
the  houses  under  the  windows.     Tho  returns  are  brou;;ht   to 
vacuum  pumps  in  the  power  house,  there  are  no  valves  in  the 
connections  between  the  radiators  and  the  vacuum  returns,  the 
openings  being  of  a  proper  size  to  automatically  take  care  of 
condensations. 
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iMi,'.  is  plact'd  opjKisilo  each  iiit.  In  the  pits  the  pipes  arf» 
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''^       Iln'  r.MMl   pij)«>  for  Jhe  radiaior  rolunins  jn   liie  lomid 
'"-'•  iiiiis  ill  ih<>  niai:i  luiinci.  a  p(Miiiin  of  ilic  loDf  of  whr.li  i> 
'^ V '.'?*' .'^'^,''''  a  Knuinji.  wiiith  uiakcs  ihis  sieani  main  a  ponio:i 
'I vOieiieating^  system.  Fig.  t;!; J\ll  of  ilie  pipt's  areass^niWed 

'nie  side  of  the  t;oiiduit,  so  that  diri  whi<h  may  faj)  t1ir6u«h 

■'    grating   may    not    i-each    the   pijje-^.     This    iiinnel    may   Ito 

'^lied  from  end   to  end   with   water  for  ileaniiiK-     The  <oii- 

'■•usation  water  from  the  feed  main  and  radiators  returns  to 


ri(i  .9.-r  ill    B1o«-    off   ooiniertlbn    in*  us<»r  :«2)    One  ot  tTW  flr«i>  t»ii 
( V. )   Win?  (ii«j:jls  oil  io^t :   ill   r>' «   luiio  iiKuiitors. 
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(he  feed  water  heater  in  the  boiler  and 
used  for  feeding  the  boUers.  Three  lbs.  bar 
pressure  is  used  at  the  power  house, 
steam  pipe  is  run  out  to  the  ash  pits  fo 
use  in  thawing  out  ash  pans  when  leoessar: 
Calculations  for  the  heating  system  wei 
made  on  a  basis  of  8  boiler  h.p.  per  stall  fc 
heating.  There  are  665  ft.  of  2-in.  pipe  i 
each  pit.  One  square  foot  of  pipe  heatin 
surface  was  allowed  for  100  cu.  ft.  of  volum 
of  the  roundhouses.     EJach  stall  has  475  S( 


PICT 
jnosuiqscw 


ft.  of  radiating  surface.  For  the  office  buil<I- 
ing,  shop  and  other  rooms  a  somewhat 
smaller  pro|)ortion  was  allowed. 

The  washout,  heating  and  other  piping 
systems  were  designed  by  the  mechanical  de- 
partment of  the  railroad  company  and  were 
completely  furnished  and  applied  by  the  Erie 
Heating  Company  of  Chicago.  The  ingenious 
assembling  connections,  or  monitors,  for  the 
posts  in  the  roundhouse,  were  devised  by  Mr. 
R.  B.  Kendig,  mechanical  engineer  of  the 
road. 
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Ij,  uTiM.. — The   general   lighting   is   by   means  of  enclosed 
(  lamps  at  each  post  near  the  engine  cabs.    Sockets  ior  poi  i- 
.  e  connections  are  provided  at  each  post,  Fig.  » — (1),  and  at 
ft  side  ot  tach  of  the  fire  wails  two  incandescent  lamps  are 
ovided  and  one  receptacle  for  a  plug.     The  wiring  inside  of 
"  house  is  all  protected  in  piping.     The  distributing  mains 
.i;,  around   the  roof  outside  of  the  building   to  posts  over 
;i  h  pit.  Fig.  9 — (3),  thus  keeping  the  wires  entirely  out  of  the 
(liience  of  the  gases.    Four  arc  lamps  are  used  for  inside 
ghiing  and  9  for  outside.     Electric  power  is  at  the  present 
HUE  secured  from  the  Elkhart  ^.lectric  Company.    It  is   re- 
vived at  2,200  volts,  7,200  alternations  and  60  cycles  and  is 
.  uniformed  to  axO  volts  and  2-phase  for  lighting  and  440  volts 
ijil   3-phase  for   the  motors.       A  20-h.p.   motor   operates   the 
,i.a.-hine  shop.     Two   10-h.p.  motors   drive  the   two  turntables 
.tiul  three  motors  are  used  at  the  coaling  station  and  20  hp 
II    hoisting  coal   and   5    h.p.   for  operating   the   mixer   and   3 
ji.  for  hoisting  sand. 

i>i!..,'  Prrs. — Eight  drop  pits  in  all  are  provided,  four  drivin 
.iii'l  lour  truck  pits  in  each  house.  These  are  arranged  so  that 
iliree  independent  driving  wheel  and  three  independent  truck 
wheel  pits  are  available  in  each,  and  one  track  in  each  house 
lias  a  driving  wheel  and  truck  wheel  pit  upon  the  same  track. 
These  pits  are  equipped  with  pneumatic  telescope  air  jacks, 
similar  to  those  in  use  by  the  C,  B.  &  Q.  and  C.  &  N.  W.  rail- 
ways. The  heating  piping  for  the  drop  pits  is  continued  on 
one  side  of  all  the  pits  in  each  house;  the  piping  on  the  other 
side  is  cut  up  into  sections  at  the  drop  pits  and  other  pits; 
only  one  valve  is  used  to  control  the  heating;  the  outlets  of 
Ihis  piping  connect  to  the  vacuum  pumps.  The  purpose  of  so 
many  drop  pits  is  to  prevent  delays  of  engines  which  may  re- 
unire  work  on  wheels  or  boxes.  As  stated  in  another  para- 
graph a  great  deal  of  repair  work  will  be  done  here. 

Smukk  Jacks. — These  jacks  ai-^  of  an  original  design,  having 
ii  cross  section  50  x  36  ins.  at  the  roof,  tapering  to  108  x  36 
ins.  at  the  bottom,  where  the  jack  is  flared  to  12  ft.  x  5  ft.  (i 
ins.  An  annular  opening  6  ins.  wide  around  the  jack  at  the 
roof  allows  smoke  and  steam  to  escape  out  of  the  peak  of  the 
Ituilding.  They  are  of  wood,  protected  by  asbestos  paint  and 
are  very  effective. 

Boiler  House  Equipment.— Three  264-h.p.  Cahall,  horizontal 
water  tube  boilers  furnish  steam.  They  are  equipped  with 
shaking  grates.  The  stack  is  steel,  125  ft.  high  with  a  con- 
crete base  17  ft.  nigh.  It  is  lined  its  whole  length  with  fire- 
brick, backed  by  ordinary  brick.  A  200-ft.  Franklin  compressor 
furnishes  compressed  air  and  two  Falrbanks-,..orse  duplex 
feed  pumps  with  7  and  4^  by  10  in.  cylinders,  such  having  a 
capacity  for  feeding  900  h.p.  of  boilers  are  supplied.  Feed 
.water  is  passed  through  a  No.  26  Cochrane  feed  heater. 

MACHINE    SHOP  EQUIPMENT. 

.. — 16  in.  by  6  ft.   Dayis  engine  lathe. 

1 — 30  in.  by  14  ft  Schumacher  &  aoye  lathe. 

1 — 24  in.  Aurora  sliding  head  drill  press. 

1 — 48  In.   Dresses,  plain  radial  drill. 

1 — 48    in.    by  8   In.   Keystone  grinder. 

1 — Oster  hand  pipe  machine    (1   to  4  in.  pipe). 

1 — Hydraulic   bushing   press. 

2 — 40  in.  forges  for  blacksmith  and  coppersmith. 

1 — 24  in.  Flather  shaper. 

1 — surface  plate. 

1 — upsetting  block. 

1 — anvil. 

4 — portable   wofk  benches. 

1—1,000  lbs.  jib  crane    (blacksmith). 

1 — 200  lbs.  Bradley  compact  hammer. 

1 — No.  3  Buflalo  type  B   volume  blower. 

1 — No.   3   Underwood   portable   cylinder   head    faring   machine. 

1 — Underwood   portable  cylinder   boring   bar. 

1 — No.   2  Underwood   portable  crank  pin  truing  machine. 

1 — 26   In.   Underwood  valve   seat   planer. 

2 — 3  ton  Franklin  portable  hoists. 

2 — cranes   for  loading  material   on   tender  tanks. 

Hyatt   roller  bearings   for  all    line   shafting. 

These  houses  now  turn  an  average  of  161  locomotives  per 
day.  This  shop  equipment  is  intended  to  provide  for  all  run- 
ning repairs,  such  as  changing  tires,  whole  or  parts  of  sets  of 
flues,  light  repairs  to  machinery,  necessitated  by  wear  or  ac- 
•'ident.  in  fact,  to  take  care  of  all  but  general  repairs  or  frame 
breakages.  All  main  line  passenger  locomotives  between  To- 
ledo and  Chicago  and  all  through  freight  engines  between  thesp 
points  will  be  washed  out  at  Elkhai't,  this  work  being  new 
concentrated  here  which  was  formerly  done  at  Air  Line  Junc- 


tion, Toledo  and  Englewood.    By  this  concentration  the  forces 

will  be  brought  together  at  Elkhart  and  the  work  of  washing 
out  and  repairing  will  be  greatly  facilitated. 

This  is  not  an  inexpensive  roundhouse  plant,  but  it  is  fully 
justified  as  a  business  proposition  in  the  returns  which  will 
come  from  prompt  terminal  service  and  the  saving  of  wear  and 
tear  of  boilers  incident  to  the  usual  methods  of  washing  out. 
The  admirable  oil  house  system  and,  other  details  will  be  de- 
scribed later. 

Mllti.ng  Ice  With  Hot  Water. — A  by  no  means  unimpor- 
tant additional  advantage  of  this  hot-water  service  at  Elk- 
hart has  just  been  brought  to  our  attention.  In  the  recent 
cold  weather  an  engine  came  in  for  roundhouse  work  on  the 
machinery  and  tender  trucks.  It  was  a  mass  of  ice,  with 
tender  springs  rigidly  frozen  up  and  the  motion  work  inac- 
cessible from  ice.  The  engine  was  wanted  in  an  hour.  Ordi- 
narily, the  ice  would  not  be  melted  off  in  two  or  more  hours. 
By  turning  a  stream  of  hot  water  on  it,  the  ice  vanished  in  a 
tew  minutes,  and  the  engine  was  ready  in  less  than  one  hour. 


Best  Fokm  of  Enoine  Houses. — In  a  report  to  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings,  the 
following  advantages  of  rectangular  and  round  engine  houses 
were  enumerated: 

Rectangular  Engine  Houses. — 1.  Economy  of  ground  space 
occupied. 

2.  Uniform  room  at  front  and  rear  of  engines  while  in  house, 
making  it  easier  to  work  on  engines. 

3.  Economy  in  construction  of  walls,  floor  and  possibly 
roof. 

4.  Economy  in  piping  for  heating,  water,  steam  and  light- 
ing. 

'i.  Opportunities  for  pit  drainage,  which  could  be  straight, 
open  I'rain  under  transfer  table. 

6.  Erecting  shop,  machine  and  washout  section  can  be  in 
connection  with  engine  hou.se,  and  either  can  be  utilized  as 
circumstances  may  require,  thus  concentrating  buildings,  men 
and  tools. 

7.  Only  one,  or  perhaps  two,  outside  doors  required;  less 
lieaiing  and  repairs. 

8.  More  open  to  inspection  and  more  uniform  light. 

9.  No  trouble  with  turntable  radial  tracks  in  winter. 

10.  Less  trouble  with  snow  and  ice  in  turntable  pits  and 
ai'ound  engine  house  doors. 

Circular  Engine  Houses. — 1.  Close  proximity  to  turntable, 
making  the  despatching  of  engines  a  matter  of  very  little 
delay. 

2.  ThiL'  handling  of  one  engine  between  house  and  turntable 
without  any  relation  to  any  other  part  of  the  house. 

3.  Saving  of  expense  of  transfer  table  and  cost  of  operating. 

4.  Economy  of  ground  space  when  track  approaches  and 
jutside  turntable  for  rectangular  engine  houses  arc  considered. 


The  steam  roads  on  which  electrification  is  clearly  adris- 
able  include  (1)  Lines  operating  very  frequent  trains  and  hav- 
ing numerous  stops.  (2)  Tunnel  roads,  where  electrification 
is  advisable  for  the  sake  of  ventilation,  irrespective  of  operat- 
ing costs.  (3)  Terminals  in  large  cities,  especially  if  partly 
operated  through  tunnels.  (4)  Lines  on  which,  from  fran- 
chise or  other  conditions,  the  upe  of  steam  is  not  permissible. 

That  class  in  which  electrification  is  at  present  inadvisable 
include  (1)  All  trunk  lines  operating  under  usual  conditions 
and  normal  distribution  of  passenger  and  freight  traffic.  Gen- 
erally it  may  be  assumed  that  trunk  lines  operating  trains  at 
jrreater  th.an  30  minutes  headway  cannot  show  sufficient  econo- 
mies and  gains  of  traffic  by  electrification  to  cover  the  interest 
and  depreciation  on  cost  thereof.  With  train?  operating  more 
frequently  than  with  30  minutes  headway  individual  cases  may 
merit  detailed  study.  (2)  Branch  lines  depending  largely  cr 
entirely  on  freight  traffic  and  other  branch  lines  on  which  a 
very  substantial  increase  In  passen.eer  traffic  cannot  be  .le- 
veloped  by  such  more  frequent  service  as  electric  equipmeni 
would  make  readily  possible. — J.  G.  White,  Tnternacional  iSn 
(jiiicering  Congress. 
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REPORT  OF  COMMITTEE  ON   POWER. 


ClllCAciO,   Ruck   Island  &   Pacific   Railway. 


UKscuirrioNs  of  stand.viiu  tyi»ks  of  locomotivls. 


{For  previous  article  see  page  40.) 


Tlie  committee  proposed  seven  standard  locomotives  as  a 
basis?  for  tlie  purchase  of  power  for  these  lines  for  the  im- 
mediate future.  These  include  a  heavy  and  medium  weight 
consolidation,  two  ten-wheel  classes.  Pacific  type,  Atlantic 
type  and  a  six-wheel  switcher.  These  locomotives  are  repre- 
sented in  the  accompanying  table  of  comparative  dimensions, 
and  five  of  the  seven  are  shown  in  the  outline  diagrams. 

Heavv  Consolidation. — This  locomotive  is  recommended  for 
very  slow  freight  trains  on  grades  as  great  as  1  per  cent.,  its 
weight  being  up  to  the  present  capacity  of  bridges  and  tracks. 
This  resembles  locomotives  already  in  service,  but  the  com- 
mittee recommends  a  reduction  of  steam  pressure  from  200  to 
18.J    lbs.,   in   order   to   reduce   boiler   repairs.       (It   should    be 


tractive  effort,  may  be  more  generally  depended  upon  th  n 
any  other  type  of  locomotive.  The  present  Rock  Island  eng'  e 
No.  801  (See  AMtJtic.vN  Engineer,  October,  1903,  page  3r,  ) 
is  taken  as  a  basis  for  this  design.  The  cylinders  are  22  .. 
stead  of  21  ins.;  the  tractive  power  increased  from  28,C  / 
lbs.  to  31,000  lbs.;  the  total  weight  from  195,000  to  203,000,  ai  1 
the  trailing  truck  with  an  inside  bearing  gives  place  to  oi  ; 
with  outside  bearings.  The  grates  are  68  ins.  wide,  beii  ; 
uniform  with  the  others. 

Atlantic  Type  Fast  Pa.ssengeb. — This  engine  is  similar    ^ 
the  C.  &  E.  I.  engines  built  at  the  Schenectady  works,  exce 
that   73   instead    of   79-in.   drivers   are   suggested,   the   stea 
pressure  is  reduced  to  185  lbs.,  and  the  firebox  reduced  to  • 
ins.  in  width,  so  that  standard  giate  bars  may  be  employe 
(The  width  of  all   fireboxes  in  this  series  of  designs  is  un 
formly  68  ins.)     This  engine-is  designed  so  that  79-in.  whee 
may  be  applied  in  future  with  as  few  alterations  as  possibl 
With  the  possibility  of  grade  reductions,  the  elimination  ( 
grade  crcssings  and   the  application  of  interlocking,  the  xor 
of  79-in.  wheels  will  probably  be  necessary  in  future,  there 
fo:e  it  is  desiiable  to  provide  for  the  change. 


PROPOSED    STANDARD    LOCOMOTIVES. 
Comparisons.  , 


Design    by  number . .. 

Vf  I  ilSS  •    a    ■    •    •   •    m  •  m -m-m-i  m.m^**  m  •,  %«k  «  •  •  • 

Class  by  name. . .  i  ,  .  ». ; . .  i.\:i .. 

Gauge  (ft.  and  ins) 

Weigbt  on   drivers 

Weight  on  tru(k 

Weight  on  trailer 

Weight,   total    

Wheel   ba.se,   driving 

Wheel  base,   total   engine 

Wheel  base,  total  engine  and  tend. 

L<ength    over    all 

Cylinders,   diameter  by   strolte.  .  .  . 

Cylinders,   spread    

Driving    wheels,    diamett-r 

Driving   wheel    centers,   diameter.  . 
Driving  wheel   <enters,   material.. 

Driving    journaLs    

Trailing    wheels,    diameter 

Trailing    journals    

Engine   trui-k   wheels 

Kngine   truck    journals 

Frames,    width    

Boiler,    type    

Roller,  diameter   o.  d.,   first   ring.  . 

Boiler,   pressure    

Fire  box,   length  and   width 

Tubes,   number  of  and  diameter.  .  . 

Tubes,    thickness    

Tubes,    length    

Heating    surface,    tubes 

Heating  surface,   firebox 

Heating    surface,    total 

Grate    surface    

Tractive    power    

Factor   of    adhesion 

renter  of  boiler,   from   rail 

Tender    frame    

Trnder    wheel,    diameter 

Tender  truck,   type. 

Tender   journals    ..  <-..^.,..  <-..,■•?«'•  • 

Tank,  .type    ;  I . . . . ; . .  '.'. ,-.. 

Tank,    water  capacity    


1. 

2-8-0 
Con-sol. 

4-8  'A. 
180,000 

20,000 

200,000 
17-0 
26-0 

69-10 
22  X  30 
88  ins. 
57  Ins. 
50  Ins. 
Cast  steel 
10  &  9  X  12 


33  ins. 

6x12 

4'*'.  ins. 

Ex.    W.    T. 

70"^  ins. 

185  lbs. 

1071,?,    X    67  >4 

383-2 

No.  11. 

15-6 

3,092 

Abt.    174 

?..2r,r, 

.50.0 

40,000 

4.5 

lit 

Channel 

.n.T  ins. 

Arch  bar 

514  X  10 

Water  btm. 

7,000  gals. 


.  2. 

2-8-0 
Consol. 

4-8  Vi 
160,000 
22,000 

182,000 

17-0 

25-6 

58-3 

68-1 
22   X  30 
86  ins. 
63  in. 
56  ins. 
Cast  steel 
9x12 


33  ins. 

6x12 

41;.  ins. 

Ex.  'W.    T. 

66  ins. 
1  85  lbs. 

96>.ix67i4 

320-2 

No.  11. 

15-10 

2,639 

Abt.    155 

2,794 

44.89 

36,200 

4.42 

116 

Channel 

33  Ins. 

Arch  bar 

5  v.  X  10 

Water  btin. 

7,000  gals. 


3. 

4-6-0 
10-wheel 

4-8  Vi 
133.200 

43,800 


4. 

4-6-0 
10-wheel 

4-8 '/j 
134,000 

44,000 


177.000 
15-0 
25-8 
57-2 
67-4 
22x26 
86  ins. 
63  ins. 
56  Ins. 
Cast  steel 
9x12 


30  ins. 

6  X  12 

4y.  ins. 

Ex.  'W.    T. 

66  ins. 

185  lbs. 

96%  X6714 

331-2 

No.  1 1. 

14-2 

2,441 

Abt.   154 

2.505 

44.89 

31,400 

4.24 

111 

Channel 

33  ins. 

Anil  bar 

514  X  10 

Water  bim. 

6,000  gals. 


178,000 

15-0 

25-8 

57-2 

67-4 
22x26 
86  Ins. 
69  ins. 
62  ins. 
Cast  steel 
9x  12 


33  ins. 

6x12 

41.'.  ins. 

Ex.    W.    T. 

66  ins. 

1 85  lbs. 

96%  X  671/1 

331-2 

No.  11. 

14-2 

2.441 

Abt.   154 

2,595 

14..S9 

28,680 

4.67 

114 

Channel 

36  ins. 

Arch  bar 

r>K  xlO 

Water  btm. 

6.000  gals. 


5. 

4-6-2 

Paciflc 

4-8M.. 

136,000 

33.000 

34,000 

203,000 

12-4 

32-0 

62-2 

71-8 

22x26 

86  ins. 

69  ins. 

62  ins. 

Cast  steel 

9%  &9xl2 

49  ins. 

8x14 

33  ins. 

6  X  12 

4Vi  ins. 

Ex.    W.    T. 

66  ins. 

200  lbs. 

96%  X  67  ^^ 

300-2 

No.  11. 

18-7 

2.919 

Abt.   154 

3.073 

44.89 

31.000 

4.39 

1 1  3  U. 

Channel 

36  ins. 

Arch  bar 

5«1.  X  10 

Water  btm. 

7,000   gals. 


6. 

4-4-2 

Atlantic 

4-8 '/a 

102.000 

42,500 

37,500 

182.000 

7-0 

27-5  Vi 

58-8Vj 

68-8% 

21x26 

86  ins. 

73  ins. 

66  ins. 

Cast  steel 

9%  xl2 

45  Ins. 

8x14 

36  1ns. 

6  X  12 

4  y<t  ins. 

Straight 

72  ins. 

185  lbs. 

96%  X6714 

320-2 

No.  11. 

16-0 

2.667 

Abt.  154 

2.821 

44.89 

24.700 

4.14 

108 

Channel 

36  in. 

Arch  bar 

5%  xlO 

Water  btm. 

6.000  gals. 


7. 

0-6-0 

6-wheel  swl. 

4-8% 

138,500 


138.500 

11-0 

11-0 

41-9% 

57-5% 

20  X  26 

85  ins. 

51  ins. 

44  Ins. 

Cast   iron 

9x  12 


4  ins. 

Straight 

62%  in.s. 

180  lbs. 

59%  X6714 

234-2 

No.  11. 

15-0 

1.828 

108 

1.936 

27.8 

31,200 

4.44 

1 07 '{. 

Channel 

33  ins. 

Arch  bar 

5x9 

Sloping   bk. 

4.500   gals. 


noted  that  the  committee  recommends  185  lbs.  lioiler  pressure 
ft)r  all  their  standard  locomotives,  with  the  exception  of  the 
Pacific  type,  which  will  be  referred  to  again.)  The  heavy 
consolidation  locomotive  will  be  used  for  grades  and  coal 
tl'affic,  where  the  movement  of  trains  is  slow,  and  where  57-in. 
wheels  and  a  tractive  effort  of  40,000  lbs.  will  be  required. 

Mkdium  C<)N.*<oLii).vrH)X. — This  is  a  much  lighter  engine,  and 
is  recommended  for  use  on  a  large  portion  of  the  lines  where 
the  condition  of  track  and  bridges  will  not  permit  of  u.^ing 
the  heavier  locomotive.     Its  tractive  effort  is  36,200. 

TEN-WnEt:L  Designs. — ^Two  4 — G — 0  designs  are  recommend- 
ed, so  arranged  that  with  no  other  changes,  except  in  the 
diameter  of  the  wheel.'!,  a  passenger  locomotive  may  be  made 
available  for  fast  freight  service.  This  engine  is  not  too 
heavy  to  be  run  generally  over  the  entire  system.  With  69- 
in.  drivers  the  tractive  effort  will  be  28.6S0  llis ,  and  with 
63-iii.  wheels  it  will  be  31,400  lbs.,  giving  a  factor  of  adhesion 
of  1.21. 

Pacikic  Tvi'K. — Fo/  very  heavy  passenger  service  on  divis- 
ions with  steep  grades  this  type,  with  a  deep  firebox  and  large 
amount  of  heating  surface,  great  steaming  rapacity,  and  high 


S1X-W11KKL  Switcher.— The  present  Rock  Island  heavy 
switching  engine  has  proved  satisfactory  and  suitable  for  the 
general  conditions.  The  proposed  engine  is  generally  similai 
in  all  respects.  The  following  recommendations  have  been 
made  to  apply  to  all  engines: 

.•^TAMIAISI)  l>IMEN.Sl(»NS   nECO.M  .MENDED  <iENEUALLY  FOK  ALL  ENCIXES. 

Dkivinc;  Wheel  Centers. — 44-in.  diameter,  cast  iron;  50-in. 
diameter,  cast  iron,  except  main;  56-in.  diameter,  cast  steel; 
(;2-in.  diameter,  cast  steel;  66-in.  diameter,  cast  steel;  72  in 
diameter,  cast  steel. 

Distance  between  all  driving  weel  hubs,  5.^  ins. 

TiKK.s.— All  tires  .Master  Mechanics'  standard  contour  and 
flange  5*L'  ins.  wide.    All  drilving  tires  3*^  ins.  thick. 

Dkivixo  Axles. — Wheel  fit  ^^  in.  larger  than  diameter  of 
Journal. 

.loi  ijNAL  li«).\KS.— Knd  play  made  by  reducing  width  of  box: 
9x12  ins..  Ul(.  X  12  ins.,  10  x  12  ins.  All  sizes  to  be  designed 
for  .^>-in.  width  of  frame. 

E.vt.iNE  Tricks. — Distance  between  hubs  of  wheels,  S2  ins. 
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DESIGN    NO.    1. — ^HEAVY   CONSOLIDATION. 
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DESIGN   NO.  3. — 10-WHEEL  PASSENGEB.  '    ' 
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CapacHy  1000  Gallons 
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DESIGN   NO.   5 — PACIFIC  TYPE  PASSENGER. 
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DESIGN  NO.  6. — ATLANTIC  TYPE  PASSEXGEU. 
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DESIGN  NO.  7. — 6-WHEEL  SWITCHER. 
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STANDARD  DESIGNS  ADOPTED   BY  UOCK  ISLAND  POWER  COMMITTEE, 
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Nominal  outside  diameter  of  wheels,  30  ins.,  33  ins.  and  36 
ins.  Actual  diameter  of  centers,  24 Vi  ins.  for  30-in.;  27%  ins. 
lor  o9-in.;  SQ'i  ins.  for  36-in..  Journals,  6  x  12.  Wheel  fit, 
^/2  iu.  larger  than  diameter  of  journals.  Wheel  hub,  7  ins. 
thick. 

BoiLtu.— Radial  stay.  Staybolts,  %-in.,  spaced  3%-in.  cen- 
ters. Outside  rows  may  be  1  in.  Flues,  2  ins.  in  diameter. 
Spaced  I'vs  ins.  at  firebox;  2%  ins.  may  be  used  at  front  flue 
sheet,  if  necessary.  Water  space,  4^-in.  sides,  back  and  front. 
Width  of  all  ficboxes  to  be  68  ins.,  inside  ring. 

Tf:ndebs. — For  switching  engines,  4.500  gals.;  tank  slopins 
hack  19  ft.  G  ins.  x  9  ft.  10  ins.  For  road  enginet,  6,000  gall^ 
tank  24  ft.  x  10  ft.;  7,000  gals.,  tank  24  ft.  x  10  ft.  All  dimen- 
sions inside  plates. 

TKiNUKR  Tklck  Axixs.— M.  C.  B.  standard,  with  journals 
5x9  ins.  for  4,500  gal.  tanks,  5%  ins.  x  10  ins.  for  6,000  and 
7,000-gal.  tanks.  Center  of  gravity  of  the  tenders  to  be  kept 
as  low  as  possible.  Consider  height  of  31*/^  ins.  from  top  of 
track  to  underside  of  channels  for  frames  having  33-in.  and 
36-in.  wheels. 

C.vn.s. — All  engines  to  have  steel  cabs.  Consider  present 
liock  Island  practice. 

Cylinders. — Transverse  centers  85  ins.  for  switchers,  86  ins. 


for  Atlantic,  Pacific,  medium   consolidations,  mogul   and   1 
wheel  engines,  88  ins.  for  heavy  consolidations. 

Fbames. — Center  to  center  for  frames,  43  ins.  for  all  engine 
using  12-in.  boxes. 

Standabd  Tafebs. 

Bolts,  1-16  in  12. 

Piston  rods  for  crossheads  and  piston  ends,  %   in  12. 

Wrist  pins  in  crossheads,  %  in  12. 

Eccentric  rod  pins  in  link,  %  in  12. 

Mud  plugs,  12  threads,  %  in  12. 

Brass  fittings  screwed  in  boiler,  12  threads,  %  in  12. 

(To  be  continued.) 


Locomotive  Wind  Resistance. — By  applying  Mr.  Aspinair 
formula  (P  =  0.003V-)  Mr.  C.  F.  D.  Marshall,  in  a  communicr 
tion  to  The  Engineer,  has  worked  out  the  -resistance  due  to  th 
air  against  an  area  of  16  sq.  ft.  of  an  English  locomotive  fron 
end  as  follows: 


Speed 

miles  per 

hour. 

60    .. 

60 

70 


80    307.2 

90    388.8 

100    480 


Pressure  In  Additional 

lb.  on  16  horse-power 

square  feet.  required. 

.  . .     120        16 

.  .,     172.8    27.6 

. ..    235.2    43.9 


65.5 
93.3 
128 


WATER  SOFTENING. 


Control  a.\i>  Ricsults  from  .v  Cuem-Ical  Standpoint. 


BY  G.   M.   CAMPBELL,   P.   &    L.   E.   B.  B. 


{Continued  from  page  52.) 


After  the  weekly  reports  are  received  and  the  samples  for- 
warded to  laboratory  are  tested,  a  summary  report  is  made  out. 
A  sample  report  for  the  week  ending  October  29,  1904,  is  shown 
in  Fig.  4.  size  of  sheet  being  8  x  10V.»  ins.     This  report  is  for 
record,  the  daily  and  weekly  reports  are  for  temporary  use. 
Special  attention  is  directed  to  the  column  "Average  charge, 
pounds  per  l.oOo  gallons."     As  explained  in  the  foot  note  the 
first  figure  shows  the  actual  amount  used  per  1.000  gallons, 
this,  multiplied  by  the  amount  of  water  pumped  gives  the  total 
THE  PITTSBURGH  d  la.,.,  uitl   RAILROAD  COMPANY 
SVHHARf  REPORT  OF  WiTCR  SOFT£Hme  PLMNTS 
For  mttt  ending       (LcJ-     Z 1 '  190^ 


amount  of  soda  or  lime  used.  The  second  figure  gives  tho 
amount  actually  used  by  the  attendant  for  each  1  deg.  per  1,000 
gals,  and  the  thiid  figure  the  amount  that  the  table  calls  for 
for  each  1  deg.  The  relation  between  the  second  and  third 
figures  shows  whether  or  not  the  attendant  is  attending  prop- 
erly to  the  charging;  a  small  variation  is  allowable  and  is  ex 
pected,  for  example,  5  charges  may  have  been  put  in  during 
one  week  and  water  for  only  4Vj  charges  put  through;  the 
next  week  the  balance  would  probably  be  on  the  other  side 
The  soda  rate  for  all  the  plants  except  Whitsett  ^iimtion  was 
changed  at  end  of  October  to  0.100  lbs.  per  1  deg.  per  1.000  ga!?. 
The  lime  rate  is  apparently  very  high  at  McKees  Rocks;  llili^ 
is  due  to  the  fact  that  the  acidity  is  not  taken  into  account, 
if  it  was  the  rate  would  be  the  same  as  the  others.  The  lime 
rate  in  the  sample  report  is  slightly  high  at  all  points.    It  has 
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.  been  reduced  to  about  0.056  lbs.  per  1  deg.  per  1,000  gals..  chemical  cost  of  water  treating  depends  altogether  ou  tiie  mi- 

1.  is  nearly  the  minimum  allowable  with  85  per  cent.  lime.  tial  quantity  of  the  water  and  the  price  of  soda  ash  and  hmo. 

soda  rate  may  also  be  somewhat  reduced,  perhaps  down  Soda  ash  at  present,  December.  1904.  costs  f.  o.  h.  I'lttbburg, 

.i.out  0  096  lbs.  per  1  deg.  per  1.000  gals.    The  figures  for  0.78  cents  per  Jb..  and  lime  0.42  cents,  aliowing  an  average  oi 

'dness    etc    under  word  -Pumper"  are  from  the  weekly  re-  185  lbs.  of  lime  per  barrel.    The  cost  of  treating  any  water  is    . 

',  sheets  those  under  •Chemist"  are  obtained  from  the  tests  iound  by  obtaining  from  the  summary  report  sheet  the  amouut 

samples 'shipped  to  the  laboratory.     A  certain  variation  is  of  lime  and  aoda  used  per  1.000  gals,  and  multiplying  by  the 

,«'cted  in  the  raw  water,  owing  to  the  matter  in  suspension  in  values  above.    The  costs  per  l.uuO  gals  for  the  10  plauu  for  the 

simple  tested  at  the  softener,  which  has  settled  out  in  the  sample  week  given  are:    Buena   VisU,   3.17   cents;    Groveton. 

mule  sent  to  the  laboratory.    The   'Acidity"  which  partly  or  1-45  cents;   Haselton.  1.18  cents;    McKees   Rocks.   2.-6  cenU; 

Wholly  represents  free  carbonic  acid  is,  as  might  be  expected.  New  Castle  Junction.  1.40  cents;   Pituburg.  2.li2  cents;   Rock 

.-most  uniformly  lower  in  the  laboratory  sample.     A  glance  Point,  0.95  cents;    Stobo.   0.58  cenU;    Whitsett  Junction.   i.u4 

Z  this  summary  report  conveys  a  very  comprehensive  idea  of  cents;   Williamsburg.  2.53  cents.     This  gives  a  weighted  avei- 

"h.  ueneral   working  of  all   the   plants;    on  it  are  based  all  age  for  all  plants  of  1.85  cents  per  1.000  gais.    The  waste  at 

"  anges  in  treatment,  censure  or  praise  of  attendant,  etc.  these  plants  does  not  at  present    (December)    exceed   J   p^r 

Chemical  supplies  for  the  various  plants  are  forwarded  at  cent.,  it  will  later   be  still  further   reduced.     To  obtain   the 

n  Rular  intervals  in  a  special  case  which  contains  a  complete  total  cost  per  1.000  gals.,  the  cost  for  pumping  and  for  aiteud- 

u-sting  outfit  and  a  supply  of  all  chemicals.     The  attendant  ance  should  be  added;  these  costs  will  vary  according  to  the 

,H,on  receipt  of  the  case  takes  out  what  material  he  requires  to  height   the   water   has    to   be    pumped    and    the   number    ot 

replace  broken  material   and   puts  into  the   case  the  broken  gallons    pumped,    neither    item    being    appreciably    increasi-i 

narts      To  renew   his  supply  of  chemicals  he   takes  the   full  with  a  continuous  process  by  reason  of  the  sofiemng.     At  Ak- 

bottles  out  of  the  traveling  case  and  retains  bottle  and  all;  he  Kees  Rocks,  where  water  is  pumped  by  a  motor-driven  turbine 

puts  back  in  the  case  the  old  bottles  with  the  balance  of  the  Pump,  the  cost  for  pumping  averages  about  0.4  cenU.  and  the 

chemicals  they  contain.     In  this  way  every  plant  is  kept  sup-  cost  for  attendance  about  0.4  cents,  or  a  total  of  OS  cents  i-ci 

plied  with   fresh  chemical  solutions  accurately  standardized,  l.OOO  gals.    The  cost  lor  treating  the  well  water  at  that  ponii 

aud  there  is  no  danger  of  the  solutions  ever  being  poured  into  is  rather  high.    When  the  river  water  is  used  it  is  expected 

ihe  wrong  bottles   or  otherwise  becoming  inaccurate.     This  that  the  average  cost  for  treating  will  not  exceed  0.7  cents,  so 

traveling  case  is  the  middle  one  in  Fig.  3.    The  apparatus  car-  that  the  total  cost  will  then  be  about  1.5  cents  per  1,000  gals.. 

lied  in  it  and  the  case  lying  on  its  side  are  shown  in  Fig.  5;  a  very  cheap  water. 

size  of  case  is  21%  x  14  x  9  ins.     The  left  hand  case  in  Fig.  The  general   results   from   a  chemical   standpoint   may    be 

:]  is'tor  distilled  water,  which  is  sent  out  oftener  than  the  other  judged  from  the  following  figures  compiled  from  the  weekly 

solutions  summary  reports  for  the  two  worst  months,  Septtmber  and 

By  means  of  the  summary  report  and  the  traveling  supply  October,  of  the  present  year.    Figures  are  the  weighted  aver- 

.  ases,  the  quality  of  the  water  turned  out,  the  condition  of  age  each  week  for  the  output  of  all  10  softeners: 

the  testing  outfit  and  the  general  operation  of  the  plant  are  Raw  Water.       r- Treated  Water— — -^ 

Weekending  Hardness.  Hardness.        Alkalinity.       Causticity, 

known   with   such   certainty   that   it   frequently    happens    that  g^p^    3    ^^^^                24.20                 6.08                5.96                 5.88 

some  of  the  plants  are  not  visited  for  months  at  a  time.    The  "    lo!     "                   25.60                5.57                6.5o                6.25 

,                ,.       ,                                .  ^     .     ,            J.     x.  "     17.      "                     26.36                  6.06                  6.54                  6.84 

system  of  control  as  outlined  may  appear  at  first  glance  to  be  ••    24,     "                  25.12               6.13               6.49               6.3i 

intricate,  difficult  to  follow  and  costly  in  operation,  but  the  re-  ^     J*     '.'.                 ||J|               |;j|               |||               ^JJ 

verse  of  this  is  the  case;  its  workings  must  indeed  be  smooth  .    "    is!     "                 26.64               6.54               6.87               6.60 

,1      *            ,*                 1,*    •      .,       -^u   -  "     22.      "                      26.38                   5.92                   6.18                   6.57 

and  accurate  when  such  excellent  results  are  obtained  with  a  -    2»i    "                 27.27               6.0s              6.50              6.31 

very  minimum  of  personal  inspection.    The  system  of  control  The  general  average  for  the  two  months  is:  Hardness,  5.89; 

is  almost  automatic  in  its  operation  and  works  with  a  precision  alkalinity,   6.40;    causticity,   6.53.     During   these   two  months 

that  is  remarkable  when  it  is  considered  that  nearly  all  the  the  total  amount  of  water  treated  was  almost  lOO.OuO.OOO  gals, 

work  is  done  by  unskilled  men  who  have  absolutely  no  idea  The  maximum  variation  in  the  treated  water  in  the  week'y 

of  what  chemistry  is,  and  yet  who  work  with  a  minuteness  and  averages  for  hardness,  alkalinity  or  causticity  was  about  1  deg. 

accuracy  of  observation  that  is  hard  to  surpass;  many  of  them  or  1  part  per  100,000.    During  these  two  months  limiting  varlitr 

give  results  differing  from  the  laboratory  by  not  more  than  tions  in  hardness  of  the  raw  and  treated  waters  were: 

'i:  deg.  or  Ipart  in  200,000.     In  the  light  of  such  results  as  Raw  Water.            Treated  Water. 

have  been  obtained  on  the  Pittsburgh  &  Lake  Erie  Railroad.  „                     ..;::-:         Degrees.                   Degrees. 

it  5»  c^*     4.               4.x,    ..       ti.'L.                u-            I.-  1.    •     *   •   1                    *  Buena    Vista    .,:.;,"♦  V.i . /.v.      13        to  44                   3        to  8^ 

It  IS  safe  to  say  that  with  a  machine  which  is  fairly  accurate      Groveton    19      to  25  41^  to  i^ 

'n  its  operation,  accurate  and  definite  chemical  results  can  be  ^IkIT^ R^lla  ""." .".'.".'.'.     40      to  42               4%  to  1^* 

obtained  with  any  water  by  any  man  of  ordinary  intelligence      New  Castle  Junction  11      to  is  5      to  8 

without  the  assistance  of  a  chemist  except  for  the  occasional  Rock  "polnt"  ".*.'..'..'.'.!!!  ".!i .     14      to  20               5      to  8 

analysis  of  the  treated  water  simply  as  a  check  to  make  cer-      ^Stsett 19 ''^  to  26^  4%  to  7 

tain  that  results  thought  to  be  obtained  are  actually  obtained.  Williamsburg  ".'.*.".".'.'.'.'.".'.'. '.     19      to  24               3      to  7% 

Very  much  has  been  written  concerning  water  treatment  The  maximum  hardness  of  treated  water  did  not  usually  co- 
and  the  proper  chemicals  to  use;  all  authorities  agree  that  for  incide  with  maximum  hardness  of  raw  water.  The  high  hard- 
general  purposes  the  only  available  chemicals  are  dehydrated  ness  in  the  treated  water  was  not  necessarily  scale  forming, 
-odium  carbonate,  usually  known  as  soda  ash,  and  calcium  as  that  depended  on  the  corresponding  alkalinity.  The  hard- 
'^xide,  usually  known  as  unslaked  lime;  these  are  used  in  prof-  ness  of  the  treated  water  may  seem  somewhat  high,  as  for 
^rence  to  all  others  simply  because  they  are  the  cheapest  chemi-  example  9V{'  deg.  at  Buena  Vista,  but  it  must  be  remembered 
'als  which  will  do  the  work.  If  soda  ash  and  lime  are  used,  that  this  was  the  worst  figure  obtained  during  two  months 
a  fixed  and  definite  amount  is  required  to  change  a  water  from  when  the  raw  water  at  times  fluctuated  violently.  It  was  only 
one  condition  to  another  and  this  amount  is  absolutely  inde-  occasionally  that  the  hardness  of  the  treated  water  got  above 
pendent  of  the  machine.  It  Is  frequently  stated  that  a  smaller  6V^  deg.,  or  about  38  grains  to  the  gallon, 
amount  than  Is  required  by  the  chemical  equations  will  answer;  From  the  general  averages  it  would  at  first  sight  appear  that 
this  statement  is  entirely  incorrect.  At  the  same  time,  all  about  80  per  cent,  of  the  scale-forming  material  was  removed, 
classes  of  machines  are  not  equally  efficient,  there  is  often  a  Actually  fully  or  almost  100  i>er  cent,  of  the  scale-forming  ma- 
great  waste  of  Hme  in  continuous  plants  due  to  the  lime  being  terial  is  removed,  when  the  hardness  of  the  treated  water  is 
nin  to  sewer  before  it  Is  all  used,  there  is  somMimes  much  equalled  or  exceeded  by  the  alkalinity  and  the  alkalinity 
'(^aste  In  soda  also,  owing  to  the  irregular  action  of  the  pro-  equalled  or  exceeded  by  the  causticity.  Water  of  the  compo- 
portioning  devices  and  a  consequent  frequent  surplus  of  soda.  sition  of  the  average  for  weeks  ending  September  10,  Septem- 
Wlth  a  machine,  working  with  good  commercial  accuracy,  the  her  24.  October  15  or  October  29   would  form  absolutely  no 
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scale;  that  lor  weeks  endiug  September  17.  October  1,  October 
8  or  October  22  might  or  might  not  form  scale,  it  scale  was 
formed  the  amount  would  be  extremely  small;  that  for  Sep- 
tember 3  would  theoretically  form  a  minute  amount  in  boilers 
under  high  steam  pressure.  The  G  deg.  of  hardness  left  in  the 
water  forms  a  non-adhesive  precipitate  which  is  washed  out 
or  blown  out  as  sludge.  From  an  examination  of  the  sample 
report  lor  week  ending  October  29,  the  following  information 
may  be  obtained.  During  the  week,  in  treating  the  10,044,554 
gals.,  there  were  neutralized  or  removed  about  250  lbs.  of  sul- 
phuric acid,  about  2,500  lbs.  of  carbonic  acid  gas,  about  17,000 
lbs.  of  hai'd  scale-forming  matter,  such  as  sulphate  of  lime 
and  magnesia,  and  about  4,700  lbs.  of  soft  scale-forming  mat- 
ter, such  as  carbonates  of  lime  and  magnesia,  and  also  much 
mud  (not  shown  on  report).  There  remained  in  the  treated 
water  about  5,000  lbs.  of  carbonates  of  lime  and  magnesia 
which  would  not  form  scale  in  the  absence  of  the  sulphates  of 
lime  and  magnesia  and  which  would  be  precipitated  as  sludge. 
About  20,000  lbs.  of  sodium  sulphate,  a  completely  soluble  non- 
scale-forming  substance  were  formed  in  the  water,  besides  small 
amounts  of  common  salt.  The  chemicals  used  were  1C,C39  lbs. 
of  soda  and  13,CG2  lbs.  of  lime. 

Water  has  been  and  is  now  being  treated  on  the  Pittsburg 
&  Lake  Erie  Railroad  in  such  a  way  that  it  will  form  absolutely 
no  scale,  and  no  deposit  in  injector  pipes  or  pumps.  During 
the  present  year  (1904)  not  one  locomotive  has  been  reported 
with  clogged  injectors.  As  an  example  of  the  working  cf 
the  water,  attention  may  be  directed  to  the  six  B.  &  W.  250- 
h.p.  water  tube  stationary  boilers,  working  at  150  lbs.  pres- 
sure, in  the  McKees  Rocks  power  house.  In  the  end  of  the 
year  1903,  when  from  reasons  chiefly  of  policy,  the  water  was 
not  fully  treated,  hardness  being  from  9  to  10  and  alkalinity 
from  5  to  6,  56  boiler  tubes  were  burnt  out,  due  to  the  pres- 
ence of  scale,  despite  the  fact  that  the  boilers  were  in 
service  only  10  days  at  a  stretch  and  that  the  tub'-s 
were  thoroughly  cleaned  out  each  time  with  a  turbine  flue 
cleaner.  After  the  water  was  fully  treated,  this  trouble  abso- 
lutely ceased,  and  all  work  on  the  boilers  was  discontinued. 
The  boilers  are  now  run  from  5  to  C  weeks  and  remain  en- 
tirely free  from  scale.  At  the  power  plant  at  Pittsburg  similap 
boilers  were  in  use  for  about  3  years  before  the  softener  was 
installed,  and  had  accumulated  a  considerable  thickness  of 
scale;  this  scale  was  entirely  removed  by  the  treated  water  and 
now  the  boilers  run  perfectly  clean.  In  the  locomotives 
troubles  from  corrosion  have  entirely  ceased;  no  scale  whatever 
is  formed  and  much  of  the  old  scale  is  removed;  these  remarks 
apply  of  course  only  to  such  locomotives  as  get  only  treated 
water.  There  is  some  trouble  from  "foaming,"  or  more  proper- 
ly, "priming,"  but  considering  the  extremely  bad  condition  of 
the  raw  waters  and  the  consequent  large  amount  of  soluble 
salts  left  in  the  water  the  number  of  engine  failures  due  to 
priming  is  very  small.  The  trouble  is  kept  at  a  minimum  by 
means  of  the  Raymer  hot  water  washing-out  appliance  (Amebi- 
C.VN  Englveeb  and  R.ulbo.vd  Journal,  November,  1904),  by 
means  of  which  the  locomotive  has  its  water  frequently 
changed,  without  any  delay  or  racking  of  the  boiler,  due  to 
contraction  and  expansion.  The  point  where  a  water  begins 
to  prime  is  a  very  indefinite  one,  some  locomotives  have  been 
reported  "foaming"  when  the  soluble  salts  did  not  exceed  75 
grains  to  the  gallon,  others  on  exactly  similar  service  have 
been  satisfactory  with  250  grains  to  the  gallon.  In  the  sta- 
tionary boilers  at  McKees  Rocks,  where  the  boilers  are  free 
from  scale,  the  soluble  salts  have  reached  COO  grains  to  the  gal- 
lon with  no  "priming"  whatever.  There  is  also  some  trouble 
d»ie  to  leaky  flues  and  staybolts,  but  small  when  comparod 
with  troubles  on  other  roads  in  the  Pittsburg  district.  The 
water  is  absolutely  non-corrosive  and  the  present  troubles  due 
to  leakage  should  not  be  assigned  to  the  water  unless  it  is  that 
the  purified  water  removes  the  scale  which  would  otherwise 
help  to  close  up  openings.  The  troubles  arise  mostly  from 
mechanical  causes,  not  chemical,  and  the  question  will  be 
solved  along  that  line.  A  better  design  of  fireboxes,  a  better 
system  of  firing,  protection  to  the  flue  sheet  from  draughts  of 
cold  air,  more  care  in  cooling  down  boilers  and  more  care  In 


use  of  injectors,  will  greatly  tend  to  remedy  this  trouble.  Da  i 
on  engine  failures  due  to  foaming  and  leaking  will  probal  . 
be  published  as  soon  as  suflicient  have  been  obtained. 

(To  be  continued.) 


HYDRAULIC  SHEARING  PRESS  FOR  COUPLER  POCKET 


To  move  old  couplers  to  the  shops  or  to  cut  out  the  pock 
rivets  by  hand  are  expensive  operations.  The  machine  illn 
trated  was  designed  by  Mr.  R.  D.  Fildes,  machine  shop  for 
man  of  the  Lake  Shore  &  Michigan  Southern  at  Englewoc 
111.,  so  that  the  power  could  be  taken  to  the  work  and  tl 
pocket  rivets  sheared  off  as  rapidly  as  the  couplers  may  1 
handled  by  the  attendants.  These  machines  have  been  in  u. 
at  Englewood,  Collinwood,  Toledo  and  Ashtabula  for  thr( 
years,  and  they  are  available  wherever  an  air  pipe  can  \> 
taken.  At  these  points  they  are  located  at  the  scrap  bin: 
Their  work  is  quicker  than  that  of  a  hammer,  and  the  riv( 
heads  do  not  fly.  These  machines  are  also  used  as  forgin 
presses  for  a  variety  of  heavy  work  on  car  material. 


FIQ.  1. 

A  photographic  view  is  shown  in  Fig.  1,  illustrating  a 
broken  coupler  shank,  with  the  pocket  attached.  The  ma- 
chine is  heavy  and  does  not  break  down;  neither  does  it  re- 
quire skilled  labor.  At  the  right,  in  Fig.  2,  an  air  cylinder 
is  shown.  This  receives  air  from  the  throttle,  through  a 
self-actuated,  reciprocating  valve,  and  the  extended  piston  rod 
of  the  air  cylinder  operates  two  hydraulic  pumps  above  and 
below  the  air  cylinder.  These  pumps  give  a  pressure  of  200 
tons  to  the  press  plunger  with  an  air  pressure  of  100  lbs., 
this  being  sufficient  to  shear  off  two  lV<H-in.  rivets  in  two  places, 
and  do  it  quickly.  By  means  of  the  three-way  cock,  shown  at 
the  left  in  Fig.  3,  the  main  plunger  cylinder  is  filled  with  oil 
from  the  reservoir  shown  at  the  left  in  Fig.  2,  thus  forcing 
the  main  plunger  quickly  to  its  work  with  the  air  pipe  pressure 
only.  Another  movement  of  this  valve  starts  the  air  pump 
and  increases  the  pressure  for  the  cutting  portion  of  the 
stroke.  The  return  stroke  Is  made  rapidly  by  means  of 
direct  air  pressure  through  the  pull-back  cylinder  on  top  of 


MMicn.  loon. 


AM™CAt^  "T:Nr.lNEEtl  AND  T^AlLnOAD  JOUimAL. 


«9 


111,.  iiia<liino.  The  pull-back  piston  raises  tli<;  main  liydiaulir: 
,,liint?er  hy  means  of  the  yoke  and  rods. 

in  operation,  thin  blocks  are  placed  at  the  sides  of  the 
housings  in  Fig.  2.  The  pocket  rests  on  these,  and  a  square 
.,iofk  is  placed  on  top  of  the  coupler  shank.  The  plunger 
pushes  the  coupler  (lown  through  the  pocket,  shearing  off  the 
•  ivets.  The  operation  of  the  threeway  cock  in  closing  the 
air  supply  to  the  pump  applies  air  to  the  lifting  cylinder,  and 
lifts  the  plunger  for  its  next  stroke. 

These  machines  are  adapted  to  a  large  variety  of  work  in 
the  blacksmith  shop,  as  well  as   to   the   shearing  of  pocket 

I  ivets. 

I\TKRKSTiN<i  Use  of  Comprkssed  Air. — The  explosion  in  one 
of  the  turrets  of  the  United  States  battleship  "Missouri," 
which  occurred  with  fatal  results  last  Spring,  is  now  being 
.'iiarded  against  by  the  use  of  compressed  air.    The  explosion 


•IS  supposed  to  have  befn  due  to  the  presence  of  sparks  in 
"^  g  »n  after  firing,  these  sparks  having  ignited  the  charge  of 
xplosive  which  was  placed  in  the  gun  for  the  next  shot.  Tlie 
xplosion  communicated  to  the  magazine  below  the  turret, 
rinsing  fatal  results  there,  as  well  as  in  the  turret  itself, 
•impressed  air  from  an  electrically  driven  blower  was  used 
>  clear  the  gun  after  each  shot;  now,  however,  the  pressure 
-  increased  to  100  lbs.  per  sq.  in.,  which  is  believed  sufficient 
'0  insure  against  recurrence  of  the  accident. 


LivsKEu  On.  Paints. — It  would  perhaps  be  too  strong  a  staJt^ 
ment  without  limitation,  but  we  cannot  help  feeling  that  our 
experiments  seem  to  indicate  that  it  is  going  to  be  difficult, 
not  to  say  impossible,  to  make  a  perfectly  water-resistant  pro- 
tective coating  out  of  a  material  which  consists  largely  of  lin- 
seed oil.  Substances  brought  forward  as  protective  coatings 
which  dry  by  evaporation  of  the  solvent,  seem  to  offer  much 
more  prospect  of  success.— /Jr.  C.  B.  Dudley,  before  American 
tiociety  for  Testing  Materials. 


Labgk  Gkxkratixc.  Station.— T»e  condensing  equipment  for 
the  new  generating  station  of  tlie  Edison  Illuminating  Con- 
pany.  South  Boston,  has  sufficientVapacity  to  condense  153.W0 
Ib.s.  of  steam  i>er  hour  with  waterV'  <''<*  summer  lemperaturo 
of  70  deg.  F, 


FIG.  3. 

Tlu!  .Society  of  Engineers  ot  Ea.sliM-n  New  York  met  in  Troy 
February  35.  The  paper  of  (bo  evening  wa.s  entitle<l  "Modern 
Ordnance,"  by  Captain  O.  D.  Horney  of  the  Ordnance  Department. 
U.  S.  A.,  at  Watervliet  Arsenal.  The  total  nienibersblp  is  now 
175.  The  following  officers  were  <'lecte<l :  Professor  l>.  II. 
Landreth,  president :  Captain  Odus  C.  Horney,  vice-president ;  W. 
I.  Slichter,  treasurer ;  J.  A.  Kinhead,  member  Finance  Committee ; 
F.  E.  Crane,  member  Executive  Committee ;  Albert  E.  Cluett,  secre- 
tary. 
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.scale;  ilial  i'or  weeks  (etiditi^  Scpluiiibfr  17,  October  1,  Ocloltor 
8  ur  Octbbe/  2ii  might  or  niigln  not  loim  s<alc,  iL  scale  w.is 
roimed  the  amount  would  bo  extremely  small;  that  lor  Sep- 
tember li  would  theoretically  form  a  minute  amount  in  boilers 
under  high  sleam  pre^-suie.  The  G  deg.  of  hardness  left  in  the 
water  l'orm&  a  uou-adhesiive  preeiyitate  which  is  washed  out 
or  blawu  out  a,s  sludge.  From  an  examination  of  the  sample 
rei)ort  tor  week  ending  October  2'J,  the  following  information 
may  be  obtained.  During  the  week,  in  treating  the  lU.oH,jo4 
gals.,  there  were  neutralized  or  removed  about  I'^U  lbs.  of  sul- 
phurie  aeid,  about  J.oUO  lbs.  of  carbouic  acid  gas,  about  17,0UU 
lbs.  of  haid  seale-foTuiing  matter,  sueh  aa  sulphate  of  lime 
and  magnesia,  and  about  1,700  lbs.  of  soft  scale-forming  mat- 
ler,  such  as  carbonates  of  lime  and  magnesia,  and  also  much 
mud  (hot' shown  bu- report  J.  There  remained  in  the  treat '-d 
water  about  5,0UO  lbs.  u£  carbouatcs  of  lime  and  magnesia 
which  wouM  not  form  sc-ale  in  the  absence  of  the  sulphates  of 
linte  and  magnesia  au*l  which  would  be  precipitated  as  sludge. 
AboHt  iJu.ooo  lbs.  of  sodium  sulphate,  a  completely  soluble  non- 
atoftu-ming  subs tanco  were  foriiitd  in  the.  water,  besides  small 
aiiiunirts  of  common  salt.  ITic  ch<'mica!.-i  used  were  lG,(ioy  lbs. 
of  soda  jujd  ia.'Jiil'  lbs.  of  lime. 

\\  alfcV  ija.«.been  and  is  now  b«'iiig  treated  on  the  Pittsburg 
ii.  Lakeilrie  Kuilroad  ju  such  a  way  tliat  it  will  form  absolutely 
no  scale,  and  no  deposit  in  iujector  pipt*s  or  i)unips.     During 
ibo  present  year  .(ll»u.l>  iMt  one  locomotive  has  been  reported 
with    clogged    in^ecioi's;-    As   an   exariipie   of   the    working   f.( 
I  he  water,^  atleiHioft  may  be  ^lirect«d  to  the  six  J  J.  a.  W.  2Z'J- 
h.p.   \Vater  tube  sfatlbnary   bailers,   working   at   1.jO  lb3.   pre'5- 
.lure,  in  the  J'lVKees  Iloeks  power  house.     In  the  end  of  tho 
year  llcvj,  wheU  frytu  reasons  ohielly  of  policy,  the  water  was 
not  fully  treated,  barduess.  being  from  9  to  10  and  alkalinity 
from  5  t0i.U,5«]boiIer  tubes  were  burnt  out,  due  to  the  pres- 
cn«-e   of ;  stale*  :d«?spite.   the    fact    that    the    boilers    were    in 
.-erviee    only    10    da>s    at    a    stretch    and    that     the     tub's 
were   thoroughly   elejaned  .out  each   time   with   a  turbine   flue 
cleaner.    After  tbe_  water  was  fully  treated,  this  trouble  abso- 
lutely ceased,  and  all  work  on  the  boilers  wa.s  discontinued. 
The  boilers  are  now  run  from  5  to  0  weelis  and   remain  cn- 
liicly  fr«e  from.  sca:le.    At  tUe  power  plant  at  Pittsburg  similar 
UoUc'Ts  were,  la  us>,'  for  about  3  years  before  tlio  "softener  was 
installed,  and  biid  a« .  umiilated  a  consldcrablo   thicknt.«s   of 
scale;  this  scale  was  eu.tirely  removed  by  the  trealed  water  and 
now    the    boilers    run     porfoitly    clean.       In     tliu     locomotives 
I  roubles  from  corro.sionliavc  entirely  ceased;  no  .s«-ale  whatever 
is  formed  and  mm h  of  the  old  scale  is. removed;  these  remarks 
:ipply  of  course  only  to  sudi  lornn)nit:u<l>'s  get  only  treated 
.vairr.    Tbtr»t  is  soiuo  trouble  from  "  toamin.g,"  or  more  jiroper- 
■priming."  biit  considering  the  extremely  bad  condition  of 
the  raw  watei'S  ami  the  consequent  large  amount  of  soluble 
salts  left  in  the  ■water  the  numbt-r  of  engine  failures  due  to 
Iiriming  is  very  small.     The  trouble  is  kept  at  a  minimum  by 
MH'an.s  of  the  Raymer  hot  water  washing-out  appliance  (A.mkiu- 
t  .vx    Enoi.vkpr  A5»   RaiiJ{o.vd   Jfoiii^-.tL,    fJovembcr,   1901),    by 
means    of    which    the    locomotive    has    its    water    frequently 
I  hanged,  without  any  delay  of  racking  of  the  boiler,  due  to 
contraction  and  expansion.     The  point  where  a  water  begins 
lo  prime  is  a' very  indefinite  oup,  some  locomotives  have  been 
reported  "foaniiug"  when  the  soluble  salts  did  not  exceed  73 
.urains  to  the  gallon.  ofher$;  on   exactly  similar  .scrvii-e  have 
been  satisfactory  with   2.j0  grains   to  iJie  gallon.     In  the  sta- 
tionary boilipr.s,  at  :M<-K»h*s  RockSj  where  the  boilers  are  free 
from  scale.  .thes«otuU)e  salt.s  bavo  reach* d  fiofl  grains  to  the  gal- 
lon with   no  '•j)riiriing"  whatever.     Tliei-e  is  al.«o  ."some  troubb' 
lilt     ilC^V^aky    Hues   and    slayb(»lts.    but   snjall    when    comiKired 
with   troubles  oa  ollu.-r  road.s  in    the  riltsbnrg   district.     The 
water  Is  absolutely  rioii-corrosivo  and  the  present  trouble.^  due 
to  leakage  should  not  bo  assigned  to  flie  water  unless  it  is  that 
the  purified  water  removes  the  scale  which  would   otherwi.se 
Iiolp  to  close  up  openings.     The   troubles   arise   mostly   from 
niechanical   cause.!?,   not   chemical   and    the   question    will    be 
solved  alonir  that  line,    a  better  design  of  fireboxes,  a  better 
system  of  firing,  protection  to  the  flue  sheet  from  draughts  of 
cold  air    Tiinr<^  caro  in  ronimg  down  boilers  and  more  care  In 


us.-  of  irijt  <  luis,  will  greatly  lend  to  remedy  (liis  trouble.  i», 
on  engine  lailurt>s  due  to  foaming  and  leaking  will  pn*ba' 
be  published  as  .soon  as  sufficient  have  been  obtained. 

(To  be  continued.) 


HYDRAULIC  SHEARING  PRESS  FOR  COUPLER  POCKET 


To  move  old  couplers  to  the  shops  or  to  cut  out  the  poci 
rivets  by  hand  are  expensive  operations.     The  machine  ill' 
trated  was  designed  by  Mr.  R.  D.  Fildes,  machine  shop  fo: 
man  of  the  I^ke  Shore  &  Michigan  Southern  at  Englewo< 
111.,  so  that  tlie  power  could   be  taken   to   the   work  and   t; 
pocket  rivets  sheared  off  as  rapidly  as  the  couplers  may 
handled  by  the  attendant.^.     These  machines  have  been  in  u 
at   Englewood,   Collinwood,    Toledo   and    Ashtalnila   for    tin 
years,  and   they  are  available  wherever  an  air  pi|)e   lan 
taken.     At  these  points   they  are  located  at   the  scrap   bin 
Their  work  is  cpiicker  than  that  of  a  hammer,  and  the  ri\ 
heads   do   not    lly.      These   machines  are   al.so   used   as   for^ii 
l»res.ses  for  a  variety  of  heavy  work  on  «  ar  material. 


FIG.  1. 

A    i)lioi()grapliic    view    is    shown    in    Fig.    1,    illustrating    a 
broken    (•«)U|iler   shank,    witli    the    jmcket   attached.     The    ma 
cltine  is  heavy  and  does  not  1)reak  down;   neither  does  it  re 
♦luire  .skilled    labor.     At  the  right,  in   Fig.   2,  an  air  cylindei 
is    shown.     This    receives    air    from    the    throttle,    through    a 
self  aclualed,  reciprocating  valve,  and  the  extended  piston  rod 
or  the  iiir  cylin<ler  ojierates  two  hydraulic  pumps  above  anil 
Uelow   the  air  cylinder.     These  pumps  give  a  pressure  of  200 
tons  to   the   ju-ess  plunger  with   an   air  pressure  of  lt»o  lbs.. 
Ibis  being  sutlicient  lo  shear  off  two  I  U  in.  rivets  in  two  pla<•e^. 
and  do  it  quickly.     Ry  means  of  the  three-way  cock,  shown  at 
the  left  in  Fig.  3,  the  main  jdunger  cylinder  is  filled  with  oi 
from  the  reservoir  shown  at  the  left  in  F'ig.  2,  thus  forcing 
the  main  plunger  quickly  to  its  work  with  the  air  pipe  pressure 
only.     Another   movement  of  this  valve  starts  the  air   pump 
and    increases   the   pressure   for   the   cutting   portion    of   the 
stroke.    The    return    stroke   is    made    rapidly    by    means    of 
direct  air  pressure  through   the  pull-back  cylinder  on  top  of 
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iiinr. 
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,i„,.,.,.  |,y   iii.aiis  of  thfv  yoko  ami  n..|K.        .[  -  ■-^':/--  :^r.^ _:^:/y 
II,   oiieijition,    tliiu    l>lo<ks   ar«   i»la«-od  at  llic   sntess  ;:or  Ihe 
i^inss  in 'Fi^.   '-.     The  po<  l<et  rt^ts  oh  tliese,^^^ 
.1 K   isr  l>la<-eil   on   ton  of   iho   roiMi>ler  shaitk::     Th«r   pluiiji^'r 
.li,..  III..  couidtM-  ilowti  throii«h  tho  porkft,  sijoariiiR  off  tlu- 
,ts.     MlH'   operation   of   the    ihrf'tway  /or-T^    in  /^foKinj?    tlIc^ 
:.iipply  lo  tbp  pnnjp  ajiplit's^ir  to  the  Hftiijg  crlinilt?r,  aud 
ii=  tire  l^lunger  f»>»'  '*s  luxt  strok«\  ; \-  ;^^'  r  v/^  ,v^  ■ 

Ihi'so  niiuhinrs  aro  adapt**.!  to  a  largo  varfpty- of  wni^k  th 
i„.  l.la<  i<J^niilU  slioj),  asi  \vell  as  tp  .Ihe  ^learijng  of  l)Ovket 
ivt'is. ,  ■■•:v::^  :■:-::;:'■;•;■'•••■:-":■  -'■■  'V;-:,:-.:.-;--'-:;;,;..;-;:;-;  ■•..;.. ;.^'::  ,; 

Ihf*    t«rr*'W  ^*^   the    I'uitiMl    states    battleship    ".Missoiivi," 

ijr^i   rii'fiiiTM  wiih   fatal   n-snlts  h^st  S^Mitia;,   in  now  beips 

iiViftl  asiaiiist  liv  tho  nso  of  conipii-sscd  air.     The  rxplopion 


I  i\-^ii  I'  Mil,  l*Ar\V:^  /if  Wiiiilii  p<-t)ia|»>  li'-  loo  r-iiKiij;  ;4.  ,--;;i!' 
ni'iit  M  hhwnt  lifiifiaiioii.  tmt  vv*-  i-annot  help  tVeliu^  that  out- 
eXperimenrs  seetn  to  initieatfi  tliat  It  i^  gbing  td  i>^  ,^llBe»iJt, 
not.  t  o  "i?ay;  impossi  trie;  to  make  a  p*>rf  nt  }y  •yxat  er-i-e^  5  st  ant.  |*vo- 
mtive  t^iajinK  601  of  a  niaf'-na!  \vh;<-h consisTs  largely  of  Ijn- 
<f'etl  ,oil.  Suhsiani*;s  t»i<JU3;iit  fprwaifi  as  jiroteMive  «oaiinsrs 
\viii.h  ilry-  l»y  pvaporaiiou  t»f  jhe  isoiveiK,  seei»  to  offer  nv" '' 
m<H e  |i*flsi»e<;t  of  su<'t*ss;-^V-;^.  H.. IhiiUf-p,  hcfuiij  AinrrL'^HH 


:;v  :Laim;k \<U;\i;i^Mm\«1   SlAFtox;'t-^lH'  rO^  i-qilipuil'lll    li.I 

th« 'nf>\v^  }^^^^^  station  oif  the  Edison   lilnniinatinK  Cun.- 

jtany.^onih  l{4iston,  Ivan  siitti«Je»t  vapaetLv  lo  oond«nse  lull.'W*'' 
Ilii;;  «f  sieain  iMvp  hoiii-  w  ith  wa(«n-  at  -tiiO;>i«*«iHw  iemf»eratiii  ■ 


TK!. 


-ii|ipo-s«'d  to  liave  bei  n  due  to  tiio  preseiU'C  of  !>iiaHi.s  .i»>. 
■■-  HI  ;iti<i-  liiiijii.  ih(-se.«parliS  bavins  l^nitetl  the  v^i^^'S^^^ 
I'losive  will,  ii  was  jilat-Ptl  in  tile  sitn  f^  t1»e  ii«>xt  slm 
'Josioii    ••<iniiniinirale{l    to    tlie    niai^azTnt'   below    the   tiirrpt, 
''■^ii'n   fatal   ro.-iults    tiieie,  as   well   as   in    tlie   Inrfet   itself. 
riipreKsed  air  from  an   electrically  driven  blower  was  used 
'leav  the  gun  after  each  shot;  Ho w/ libwever,  the  pressure 
i IK  leased  to  100  lbs.  per  sq.  ill.,  which  is  believed  sufficient 
insure  against  recurrence  of  the  accittent. 


^'m 
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>  Tbi^:S«»t-ielir  «rf  l!n'j:u>>i'rs  of  -J^iisH'Mi  \  >\  ^  <»k  |»fi,»l ,  iu  T^<,»]i' 
r'.liiii.i  iy  Tr».  The  p.ipV-i-  «Vt*  ilie  evfiiiou  w  ;i>  ••in  ill<d  ■■.M<nl'iii 
^♦^dllam■C,"  by  Captain  .<+.l*-  lIoriM'y,  <;>f  llu-  t*rdnaiu-e  l»i-p.iruuiMii, 
I ';  K.'  A;,  at '  Wa<er\  liet  Aj>.<Ml4l.  Th«>  'i|:«rt.:i(  «t«>miM-i>lii4t  ii»  ih»\v' 
\~~K  'J'he  foll<i\\  inir  otruej's  ^v«'''e  <'l«'.«  liHJ  :  I'ntft'ssoi-  it.  11. 
I.tuidrelli,  pr»>sid«'iit :.  Ciiptain  Odns  i'.  HHriu>y.  vict- pi>'sidfHT  :  NX. 
1.  Slithtor,  trea.sur<n' ;  J.  A.  Kiidioad,  nieniber  Fin:AU<<'  rominiu.'«>-. 
F,  E.  Crane,  inember  ExeeiUive  Co'uiililee;  Albcrf  E.  Chiert.  saecre* 
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Feller  Lane,  E.  C,  London,  Lmjlund. 


A4lTerti»emet>t«. — Solhimj  will  be  uiniileU  in   this  journal  for  pay, 

KXCKPT    l.N     Till-;    AUVKUllSl.SU    PAGES.        The    KadiinJ    pUiiiK     wiH    CUHUII't 

mill/  such  mutter  tw  tvc  consider  of  interest  to  our  readers. 

Coutrtbiitlontt. — Articles  relating  to  railicay  rolling  slock  construction 
and  management  and  kijidrcd  topics,  by  eho.se  who  are  practically 
aciiuaintcd    rmth    these    subjnt.s,    arc   specially    desired.        Also    early 

noticr.',-  of  official  chanycs,  and  a<lditioii.s  of  new  eqiiipmenL  for  the  rouil 
or  the  shvp,  by  purchase  or  cvustrvction. 

To  SnbNcrlberii. — The  Amkrican  Exclneer  and  Railroad  Journal. 
i.s  viaiUd  regularly  to  even/  siih.'<cribcr  each  vwnth.  Any  subscriber 
who  faiht  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  ami  in  case  the  pupcr  is  not  then  obtained  this 
office  should  be  notified,  so  that  the  viissinij  iniper  may  be  supplied. 
When  a  MUbMcribnr  «;liiiiis««  III*  addres*.  he  ought  to  notify  this 
offiir  at  once,  so  that  the  paper  may  lie  sent  to  the  proper  di  slinatioyi. 


We  coidially  invite  our  many  friends  attenuing  the  con- 
ventions at  Manhattan  lieadi  iu  June  to  make  use  of  our 
ottices.  Telegrams  and  mail  addressed  in  our  care  will  receive 
careful  attention. 


In  this  iss«ie  an  account  is  given  of  the  productive  improve- 
ments at  the  Chicago  shops  of  the  Chicago  &  Northwestern 
Railway.  This  remarkai)le  record  from  an  old  shop  sets  a 
difficult  pact'  for  the  superintendents  of  the  newer  shops. 

It  is  one  thing  to  buihl  a  new  shop  plant  with  good  build- 
ings and  cranes.  It  is  another  thing  to  supply  the  necessary 
machines  and  other  equipment.  Most  of  the  recent  shop 
plants  are  well  supplied  with  buildings  and  tools,  but  the  re- 
maining requisite  is  an  efficient  organization  and  effective 
shop  management. 


ELECTRIC  TRACTION. 


In  a  valuable  paper  on  developments  in  electric  traction  read 
by  Mr.  W.  B.  Potter  before  the  New  York  Railroad  Club,  and 
which  is  partly  reproduced  on  another  page  of  this  journal, 
some  interesting  figures  are  given  concerning  the  compai  alive 
cost  of  operating  railroads  by  steam  and  electricity.  In  the 
discu.ssion  Mr.  W.  J.  Wilgus  stated  that  the  cost  of  electrify- 
ing the  New  York  Central  suburban  service  will  be  about  one- 
quarter  of  the  expenditure  to  secure  the  full  value  and  benefit 
of  electrification.  He  also  called  attention  to  the  necessity 
of  abolishing  grade  crossings.  Mr.  B.  G.  Lamme  advocated  the 
use  of  alternating  current  motors  and  higher  motor  voltages 
as  the  next  logical  step  in  improvement.  Mr.  Bion  J.  Arnold 
also  advocated  the  alternating  current  system  and  stated  that 
in  his  opinion  our  main  steam  railways  will  eventually  be 
operated  by  electricity,  first  for  passenger  service  and  finally 
for  freight  service.  The  equipping  of  the  suburban  service 
with  electricity  will  induce  some  road  which  has  sufficient 
density  of  traffic  to  equip  its  passenger  service  electrically  be- 
tween trunk  line  points.  Then  the  other,  roads  will  soon  have 
to  furnish  electric  passenger  service  between  competing  points. 


and    after    their    passenger    service    becomes    equipped,    evi 
though  it  cost  more  to  operate  by  electricity,  their  entire  si 
vice  will  eventually  thus  be  operated,  and  the  increased  ri 
enues  due  to  different  and  speedier  methods  of  handling  freig. 
will  warrant  the  increased  investment. 


IMPROVED  WATER   SERVICE   FOR    LOCOMOTIVES. 


There  is  no  stronger  contrast  between  modern  and  anciei 
practice  in  railroad  operation  than  that  shown  in  locomotix 
water  service.     Formerly   delays  at   stations   in   order  to  fi 
locomotive  tenders  from  very  small  water  cranes,  were  taken  a 
a  matter  of  course  and  on  many  railroads  such  delays  coi. 
tinue.    If  one  operation  connected  with  the  handling  of  a  trai 
at  a  station  stop  is  sluggish,  other  operations  at  that  statio 
are  likely  to  be  slow  in  sympathy.    Many  progressive  railroad 
particularly  in  the  West,  have  appreciated  the  importance  ( 
suitable  water  service  and  have  equipped  main  lines  with  larj; 
cranes  with   rapid  delivery.     The  latest  practice  changes  th 
taking  of  water  from  the  slowest  to  the  swiftest  work  done  in  . 
-Station  stop  and  much  can  be  gained  through  the  influence  o 
this  upon  other  work  which  must  he  done  at  a  station. 

Within  a  year  or  two  151  stations  on  a  number  of  roads  hav> 
l)een  equipped  with  new  water  service,  which  includes  14-in 
pip9  connections  for  supplying  water  from  the  tanks  to  tht 
cranes,  combined   with   12-in.   crane  spouts  for  delivering  thf 
water  to  the  fenders.    From  these  cranes  8.000  gals,  of  watei 
is   delivered   per   minute,  and   this  is   quite   impressive    when 
considered  in  weight,  which  means  about  33  tons  of  water  dc 
livered  in  60  seconds.     There  is  not  the  slightest  difficulty  in 
handling  the  water  at  this  rate  as  far  as  the  water  fixtures  arc 
concerned.     This    enormous    stream     is    easily    started    an^l 
stopped,  but  there  has  been  some  difficulty  in  getting  the  air 
out  of  the  tanks  to  admit  such  a  flood  of  water.    Larger  man 
holes  in  the  tanks  are  recommended  and  it  even  seems  advi  ^ 
able  to  use  an  opening  3  ft.  in  width,  extending  clear  across  the 
tank.    This  will  not  only  provide  ample  room  for  the  escaping 
air,  but  will  give  additional  leeway  of  2  or  3  ft.  in  the  range  oi 
the  water  crane. 

Doubtless  these  fixtures  cost  somewhat  more  than  the  sma'l 
and  inadequate  ones,  but  this  would  seem  to  be  an  excellent 
investment  in  view  of  the  possibilities  of  reducing  the  time  of 
important  trains  at  station  stops,  which  must  be  made  up  when 
running  and  at  great  expense  of  fuel  and  physical  strength  of 
the  firemen.  A  campaign  in  this  dirrct'on  of  improvement  has 
been  carried  on  quietly  in  the  West  w;th  most  satisfactory 
results. 


AUTOMATIC  STOKERS  FOR  LOCOMOTIVES. 


Those  who  know  most  about  locomotive  stokers  believe  that 
they  save  coal.  Certainly  they  save  manual  labor,  and  if  they 
will  save  no  fuel  whatever,  the  mere  mechanical  handling  of 
the  fuel  places  them  before  railroads  in  an  exceedingly  at- 
tractive and  promising  light.  Experience  thus  far  has  been 
confined  to  but  one  type  of  stoker  (American  Engineer,  July, 
1904.  page  284),  and  it  has  demonstrated  certain  facts  suffi- 
ciently definitely. 

This  stoker  is  an  attachment  to.  and  not  a  part  of,  the 
locomotive.  It  merely  throws  the  coal  into  the  firebox,  but 
does  not  relieve  the  fireman  from  carrying  the  coal  from  the 
tender.  It  has  been  mounted  upon  wheels,  to  be  easily  put 
out  of  the  way.  and  when  in  service  it  monopolizes  the  only 
access  for  the  fireman  to  the  fire.  It  has  definitely  shown  the 
possibility  of  throwing  and  properly  spreading  17,100  lbs.  of 
coal  per  hour  over  an  area  larger  than  can  ever  be  used  in 
a  firebox.  It  works  all  day  and  does  not  tire  in  either  hot  or 
cold  weather.  As  Dr.  Goss  puts  it — the  automatic  stoker  for 
locomotives  Is  an  automatic  shoveler.  But  it  needs  to  be 
more  than  that  in  order  to  meet  the  present  needs  and  ex- 
pectations. It  must  transport  the  coal  from  the  tender  to 
the  grate,  and  It  must  be  arranged  in  such  a  way  as  to  permit 
the  fireman  to  closely  watch  the  fire  and  give  the  occasional 
scoopful  by  hand,  which  is  needed  to  provide  for  variations 
In  the  burning  of  the  Are,    A  device  which  is  merely  an  at- 
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•  ihuient    with  provision  for  stowing  it  out  of  the  way  when  lor  eugiues    upecifyiug  tuyiue  numbcis>,  and  at  7   kilosramiuca 

m'r   or  order    cannot   fill    the   requirements   demanded   of    the  lor  eufe-au's  (spedliyiug  uumbei-s).     This  allouaucc  *hall  be  6  kilo 

.          1  ^            It    r,...  t   K^  ,-«etaii^,i   Qc  Q   i.MrmQiipnf   nnrf  grammes  per  kilomeUe   ioi    eusim-'s   with  G  dnvmij   wheelb  uud   lU 

locomotive  stoker.     1    mu.t  be  installed  a.  a  peimanent  part  ^,      .^^/^        ^^..^^^.^^.^  ^.^^  ^            ^ .,1^  ^  ,,.i,i„g  ,,^,^1,.  ^^i^,, 

of  the  locomotive,  and  so  regarded.     This  stoker  is  now  being  ^^^^^^^^^^^   j^^j^^^  ^^^^^^^  ^^   ^^,^   ^^^   aiamiaiums   same    while 

redesigned,  and  it  is  to  be  hoped  that  these  features  will  be  ^^aiiing. 

included.     If  they  are  included,  the  device  may   be   expected  Aiiowlnce  of  ruei  f.r  tu«iues.  type  1775  tgiviug  uumber  uuU  uaiu^ 

lo  become  an  important  influence  on  locomotive  operation  and  are  fixed  :ii  follows  from  January  Z3,  iau3; 

L.imaed  Allowance 

design.  Nature  of  Service.           NuiuUerof           Allowance            per  L«adeU  Car 

Incidental  advantages  of  the  stoker  are  a  relief  from  smoke,  Usaded  cars.        pei  Miie.               m  lixcess. 

an  increase  in  the  life  of  the  firebox  because  of  keeping  the  ^""tu  ^^^^-^j  ^^^^^        ij               ^]i^               ll^SSl 

fnedoor  closed,  a  more  uniform  steam  pressure,  and  the  possi-  ine  coemcient  lo  nxed  to  $i.oo  per  gross  ton. 

bility  of  successful  use  of  inferior  grades  of  coal.     The  chief  Ailowauct;  of  fuel  for  cugiues,  type  lyoi  of  tUe  Depot  of  Toulouse, 

advantage,  however,  lies   in   the   large  capacity  for   throwing  ^^r^  fi^««i  s*^  follows  from  Auguoi  i.  laus: 

LiimiteU  Allowance 

coal.  Nature  of  Service.           Number  of           Allowance            per  lx>aded  Car 

Eventually,  the  stoker  may  influence  the  design  of  flreboxcp.  Loaded  Cars.        perMUe.                m  Except. 

Mr.  Henderson  believes  that  fireboxes  as  long  as  14  ft.  may  le  Passeuger  tram',  ^wmi""'.         t                ai'.i*  ii>s!                 i!y5  li>t 

.successfully  used,  as  the  stoker  easily  covers  even  a  greater  riie  coetucieui  ia  fixed  at  :in.t>u  per  gross  toa. 

length  than  that.     He  suggests  the  return  to  the  4 — 6 — 0  type  Further,  there  is  allowed  for  reserve  service  from  17  to  20  kiio- 

lor  (J-coupled  engines.     This  may  or  may  not  be  done,  but  the  grammes  fur  euijiues  .syecilied  in  the  circular  by  numbers.     Wheu- 

matter  of   greatest  importance  just  now   is   to   get  the  stoker  «^ver  a  tram  requires  two  eiiijiuc-s  the  allowance  for  each  engineer 

*     „  -       »K^     ^„i  <^  ^       *i,     *     J       i     ^u     a            J  is  calculated   ou   the  supposition   that  each  engine  hauls  one-halt 

into  shape  to  carry  the  coal  from  the  tender  to  the  fire,  and  caicu.«iv:«                    ik                                     o 

.        „             ,              .         .  ot  the  train.      \N  heuever  a  tram,  not  leyuiriui;  two  locomotives,  is 

do  it  in  such  a  way  as  to  permit  of  supplementing  its  auto-  .,    ,         ,            ,      ,          .,  ■  .      .,,,.  ..     ,  .  ,.,    ,,, .  „....,.  i   i,„.,. 

.^                 r                _         *•*-                   o  nevertheless  drawn   by   two  eugiues  under  sleum,   the  second   loco- 

matic  operation  by  manual  skill,  to  provide  for  the  conditions  ^^^^j,.^  j^  considered  as  ruuumg  light.    Koad  engines  doing  swiich- 

which  cannot  be  met  by  means  of  a  brainless  machine.     It  is  ^g  m.  stations  are  allowed  15  kilogrammes  of  coal  per  kilometre 

difficult  to  see  how  the  device  can  be  successful  without  these  of  switching.     Locomotives  destined  to  switching  >utions,  have  ai- 

two  essentials.     With    them    the   present   stoker   ought   to    be  lowances  nxed  by  the  general  superintendent  of  motive  power. 

completely  successful  in  the  hands  of  intelligent  men.  Whenever  a  passenger  train  is  behind  time  from  any  cause,  for 

^       .  which  the  engineer  is  not  responsible,  and  he  makes  up  time  during 

,..^,^^.,^T^-,,.   ^^   r-^^^»^-,    ^  .  „  »,^  .  ^    «^  . the  run,  he  is  granted  a  special  premium  for  each  minute  made  up 

IMPRESSIONS  OF  FOREIGN   RAILROAD  .PRACTICE.  ^^^j^g  ^j,,  ,^^     l^l^i,  ^^,^^^^   -^  determined  for  each  train  by 

the  general  superintendent  of  motive  power,  without  exceeding  the 

Editobial  Ck)RBE8P0NDENCE.  one  given  in  the  following  table : 

*"""""  Maximum  premium 

Paris.  per  made-up 

The  efficiency  of  locomotive  engineers  and  firemen  both  In  ,  *^'"*^  ^^  ^'^^^^                                                 minute. 

England  and  in  France  impressed  me,  and  this  led  to  as  care-  Throu^'hamf'lw^r  ".!!!!!'.".!!".!'.."*.!'..'!*!  1*111  U  fr!  2U 

ful  a  study  of  conditions  as  time  permitted.    As  a  result  I  have  Mixed v*--  0  £r.  10 

a  collection  of  information  which  may  be  suggestive  to  Ameri-  Freight-carrying  passengers ,,,>...,.  0  fr.  lU 

can   managements,   showing   how   these   foreign    roads   bring  *^  notice  stating,  for  each  train,  the  value  of  premiams  per  made- 
engineers  and  firemen  to  view  the  coal  pile  on  the  tender  as  if  "^  miuute  is  sent  to  the  crew, 
they  had  paid  for  it  and  had  it  in  their  own  cellars.  1;ei;miums  .ou  Economy  in  Luukicaiion .-Allowances  of  lubri- 

f,„„, ^_.                  *-.   *     .V.               i      rr^                .  eating  material  are  also  hxed  in  a  supplement  to  the  circular. 

Coal   premiums   constitute   the   secret.     These  receive   very  i.TT., .....             i.             l'     •                     . 

i  ULMiLiMs  tuii  KUNS. — Lugiueers  are  given  premiums  tor  runs, 

eareful  attention  from  the  highest  officials.       They  add  to  the  iodependent  of  the  premiums  for  economy.     The  premium  is  cal- 

« lerical  service,  but  the  returns  must  be  beyond  all  proportion  culated  ou  the  following  bases: 

to  the  trouble  and  the  cost.    The  enginemen  are  not  believed  ,,     .                            .       .    ,    _ 

in.  Ka  ^^..„   ,-.,+  11-        *   *u„                  V,   *   *v,                    •            u  •  Lngiues  (.engines  speci- (   t.  OOoO  per  kilom.  up  to  u.OOO  kilometres 

to  he  more  intelligent  than  ours,  but  these  premiums  bring  ned  by  numbers)...    (  f.  0075  per  kilom.  above  5.000  kilometres 

them  into  partnership  with  the  company  in  the  coal  pile  and  Engines  ^ engines  speci- (.  l".  0075  per  kilom.  up  to  4,000  kilometres 

they  use  their  wits  to  save  coal.    Locomotive  engineers  over  bed  by  numbers ).. .   )  f.  oioo  per  kilom.  above  4,000  kilometres 

here  do  not  leave  the  starting  valves  of  Vanclain  compounds  ^^^fe'd'tTy^iumbeitl^^^  !■  ^-  *^^^  ^^*-'^  kilom.  up  to  3,500  kilometres 

open   throughout  an  entire  run,  as  some  of  ours  do,  because  (trains  of  all  kinds)    )  ^'  "^^  ^^'^  ''*'"'"•  '-^^^'^  ^'^*^  kilometres 

they  do  not  care.  Engines  i, engines  speci- <   f.  01l!5  per  kilom.  up  to  2,.jUO  kilometres 

A  Fiench  engineer  cannot  afford  to  waste  coal,  neither  can  bed  by  numbers) .. .    )   t.  0200  per  kilom.  above  2.500  kilometres 

v,^  „« J  4.U11.  i.i.i  nvL.  1,  Shifters f.  020  per  kilom.  for  any  run  whatever. 

he  afford  to  be  late  or  to  set  out  cars.    There  may  be  reasons 

why  the  French  premium  plan  will  not  worlc  well  on  American  I'or  engines  doing  sliiftiug  service  one  hour's  shifting  is  counted 

roads,  but  some  of  the  schemes  used  in  England  may  be  appli-  "^  ^  kilometres. 

cable.    I  shall  be  glad  to  place  these  before  the  readers  if  they  ^'^^^'^^  *^^  ^^^'^'^^  ^-^  CoNsuMPxioN.-For  consumption  of  fuel 

„•  „.-           .    ,         .  .     i.  exceeding  the  stipulated  allowance  in  the  special  tables  a  hne  is 

signify  an  interest  in  them.  i          i  .      i       .  .^   i  <•          *              •          *                      .n 

_,.           ,  imposed  equal  to  the  stated  hgure  for  premium  of  economy.     All 

Through  the  courtesy  of  one  of  the  leading  motive  power  ^.^^.^^  ^^  ^^^^^  consumption  causes  a  One  of  Ofr.  50c.  per  kilo- 
officials  in  France  I  received  a  copy  of  the  service  circular  gramme.  These  lines  are  most  rigorously  enforced  unless  the  en- 
relating  to  the  premiums  paid  engineers  and  firemen.  This  gineer  proves  that  the  excess  in  consumption  has  been  independent 
has   been   translated  and   is  commended  to  the  attention  of  of  his  will. 

those  who  are  concerned  in  the  administration  of  our  railroads.  Fines  fob  Iubeuulab  Runs. — Special  hnes,  according  to  the 

I  was  not  asked  to  withhold  the  name  of  the  road,  but  cour-  seriousness  of  the  case,  are  imposed  when  it  is  proven  that  a  de- 

tesy  demands  this.     The  circular  is  as  follows:  '»y  ^^  «°y  ^''""^  "^  caused  by  unintelligent  waste  of  fuel  or  grease. 

Apart  from  these  circumstances  a  delaj'  of  one  minute  is  not  at- 

fUKMii  MS    ox    ECONOMY    OF    FUEL    Ft>B    ENciNEEBS.  tributed   to  the  fault  of  the  engineer  running  a  passenger  train. 

The  quantity  of  fuel  allowed  for  hauling  a  given  number  of  cars  mixed  train  or  a  freight  train  carrying  passengers.     An  engineer 

is  lix.'d  according  to  the  section  of  the  system   traveled  and  ac-  arriving,  through  his  own  fault,  more  than  a  minute  behind  time, 

<«>rding  to  the  season  of  the  year,  by  tables  given  out  by  the  gen-  suffers  a  hne   of  Ofr.  TAk:   per   minute   behind  time,  counted  from 

'  lal  superintendent  of  motor  power.     These  tables  comprise  dif-  the  stipulated  limit  on.     A  delay  may  be  discounted  not  only  upon 

fer.-nt   allowances  for  winter  and  summer  service.     Summer  ser-  the  train's  arrival  at  terminal  point,  but  also  at  meeting  points 

vice  covers  a  period  of  seven  montlis.  April  to  October.     Winter  with  other  trains,  as  well  as  turnouts  and  junctions,  and  in  that 

service  covers  five  months,  November  to  March.     The  premium,  set  ^'^^  the  tines  may  accumulate.     A  delay  of  10  minutes  is  tolerated 

I'er  1.000  kilogrammes  of  fuel  saved   (termed  co-efficient),  is  fixed  with  freight   trains.      If   the   engineer,   through   his   fault,   arrives 

hy  the  general  superintendent  of  motive  power.  more  than  ten  minutes  behind  time  he  suffers  a  line  of  Ofr.  23c. 

The  allowance  per  engine,  running  light,  is  fixed  at  5  kilogrammes  per  minute's  delay  counting  from  the  allowed   limit  on.     A  delay 
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luuy  he  (lixoiiiiUMl,  nol  uiily  u|i<iii  (lie  ir:iiii*.s  :iri-iv:il  :it  tL-riiiiiiiil 
point;  l>iil  jilso  ;il  iiitftiiiij  pdiiils  witli  »>tliiT  (rains,  as  well  a.s  at 
luruounls  and  jiiuctiun.s,  and  iii  lliat  case  llie  lines  may  acciimu- 
lute.  Every  accident  to  the  engine,  from  whatever  cause,  delaying 
I  lie  train  more  than  15  minutes,  involves  rotainini;  of  the  engineer's 
premiunis  to  the  following  amounts  : 

10  francs  if  the  engineer  ruius  a  i)a.vsengcr  train. 

8  francs  if  the  engineer  runs  a  mixed  train. 

G  francs  if  the  engineer  runs  a  freight  train. 

These  deductions  occur  likewise  each  time  engineers  find  them- 
."^elves.  either  through  incompetence,  or  damage  to  the  locomotive, 
obliged  to  put  off  cars,  to  refuse  to  complete  their  load,  to  require 
lielp  or  to  have  their  engine  replaced. 

Kesekve  E>tiiXEEKts  AAD  EJiciNEEHs  OF  WoKK  TiiAiNS. — Re- 
serve engineers  and  (hose  running  work  trains  receive  for  each  day 
of  active  service  an  average  premium  equal  to  the  average  premium 
i»f  engineers  (of  the  same  cla.ss  to  which  they  belong)  running 
.-cheduled  trains.  However,  this  premium  shall  never  exceed  75 
francs  per  month. 

FlKEMEX. 

lload  firemen  are  entitled  to  a  premium  equal  to  one-half  of  the 
net  premium  earned  by  each  engineer  for  whom  they  lirod,  in  pro- 
portion to  the  number  of  kilometres  made  with  ca«h  of  them.  Fire- 
men around  warehouses  and  stations  receive  for  each  day  of  active 
st-rvice  an  average  premium  equal  to  the  average  premium  of  en- 
.:;ineers  in  their  district;  but  this  premium  can  never  exceed  2  fr. 
."lUc.  per  day.  IJeserve  liremen  receive  for  eacli  day  of  active  ser- 
vice an  average  premium  equal  to  the  average  premium  of  the  lire- 
men  of  the  group  to  which  they  belong.  If,  however,  they  do  shift- 
ing work  in  stations,  for  which  work  allowances  have  been  estab- 
lished, they  receive  a  premium  equal  to  one-half  of  the  premium 
which  would  result  from  the  application  of  these  allowances  to  re- 
serve engineers. 

Ge>ERAL    AlSRANOEMENTS. 

The  accounting  of  premiums  is  made  at  the  end  of  each  month  by 
titeans  of  sheets  which  are  taken  daily  from  the  reports  made  out 
by  the  conductors  and  signed  by  the  engineers  for  each  train:  In 
their  report  of  runs.     In  their  report  of  shifting. 

In  the  accounting  of  hauled  cars,  all  cars  are  reduced  to  loaded 
ones,  fractions  omitted.  Every  car  of  a  passenger  train  is  counted 
as  a  loaded  car.  In  figuring  freight  trains  two  empty  cars  are 
counted  as  one  loaded  car. 

Allowances  for  Grease. 

The  locomotives  are  classified  according  to  their  size  and  service, 
and  allowances  spt-cilied  for  each,  varying  from  U.UTl  lb.  to  0.17S 
lb.  per  mile.  Switching  engines  are  al.so  classified  and  allowances 
of  from  OA)HU  to  U.ll!4  lb.  per  mile  provided.  The  latter  figure  is 
made  si)eci:illy  to  cover  swidliing  servi<e  in  some  coal  mines.  The 
jtremiuni  for  .saving  grea.se  is  lixed  at  2',4  cents  per  lb.  saved. 


CORRESPONDENCE. 


Note. — These  premiums  are  most  carefully  provided  for 
and  consciously  administered.    They  are  also  very  effective. 

G.  M.  B. 
{To  be  continued.) 

Valve  Motion  and  Locomotin-e  F'aillkes. — The  spealcer  is 
of  the  opinion  that  more  engine  failures,  so  far  as  relates  to 
machinery,  are  caused  to-day  by  improper  distribution  of 
steam  than  by  anything  else,  and  my  faith  is  strengthened  in 
this  opinion  through  the  fact  that  we  have  a  locomotive  on  this 
load  that  has  a  different  valve  motion  from  the  other  engines. 
It  is  designed  on  the  Corliss  principle,  a  rocking  valve.  This 
engine  has  been  out  of  the  shops  for  about  13  months,  and  has 
made,  to  date,  about  96,000  miles,  and  has  not  had  an  engine 
failure  due  to  machinery  since  it  has  l)een  out  of  the  shops, 
and  the  mileage  made  to  1-10  in.  wear  of  tire  is  a  little  better 
than  twice  as  much  as  is  made  by  other  engines  of  the  same 
( lass,  as  well  as  being  in  the  same  kind  of  service,  the  only 
exception  l>eing  the  valve  motion.  This  is  not  only  true  of 
the  tire,  but  it  is  true  of  the  entire  valve  motion,  including 
the  pins  that  operate  the  valves.  After  13  months  of  service 
the  tool  marks  are  not  worn  out  on  the  eccentrics  and  links, 
rocker  boxes,  etc.,  and  in  looking  for  the  cause  of  this  we  find 
that  it  is  due  to  a  more  even  distribution  of  steam.  This  ap- 
pears to  open  up  a  grand  opportunity  for  decreasing  engine 
failures  as  well  as  reducing  the  cost  of  maintenance. — Robert 
Quaj/le,  before  students  of  Ames  College. 


WHAT  CAN  A  FIREMAN  SAVfe. 
To  the  Editor: 

deferring  to  the  article  on  page  53  of  your  February  number, 
under  the  head  of  "What  Can  a  Fireman  Save?"  we  believe  the 
lack  of  education  among  engineers,  firemen  and  shop  men,  as 
well  as  other  branches  of  railroad  employes  in  their  duties,  is  due 
largely  to  the  poor  service  rendered,  and  do  not  believe  the  increase 
in  severity  of  discipline  will  help  matters  at  all,  but  only  tend  to 
make  them  a  great  deal  worse. 

It  is  hard  to  say  just  who  the  best  men  are  until  they  have 
had  a  fair  training  in  their  line  of  duty  so  as  to  determine  by  de- 
velopment. 

In  asking  men  to  do  any  lino  of  work  that  requires  some  knowl- 
edge it  has  been  fully  demonstrated  that  something  more  than  brute 
strength  is  required. 

We  do  not  believe  that  education  has  been  an  expensive  luxury 
in  the  past,  but  has  resulted  in  good  service  and  a  great  saving 
for  railroad  coinpanies. 

T.  E.  An.\MS. 


WATER  SOFTENING. 

To  the  Editor: 

I'ormit  me  to  offer  the  following  criticism  regarding  the  very 
carefully  prepared  "Instructions  to  Pump-men"  which  appeared  on 
l»age  51  of  your  February  numl)er.  This  method  of  going  about  to 
deline  treatment  belong.s  to  the  .same  category  as  would  the  furnish 
inn  of  each  engineer  with  a  kit  of  watchmaker's  tools,  and  writ- 
ten instructions  for  their  use,  and  then  requiring  him  to  keep 
his  watch  accurate.  The  ordinary  workman  employed  in  pump- 
ing duty  is  no  more  qualified  to  carry  out  chemical  tests  than 
the  average  engineer  is. competent  to  take  his  watch  to  pieces  and 
reassemble  the  parts.  The  most  carefully  written  set  of  rules  for 
guidance  will  prove  as  inadequate  in  one  case  as  in  the  other. 
We  expect  too  much  from  a  pump-hand  when  we  expect  this  of 
him;  and  not  only  so,  but  we  make  too  great  demands  upon  his 
time-  To  keep  in  proper  order  the  set  of  instruments  and  the 
solutions  requisite  for  these  tests,  and  to  make  the  tests  with 
due  attention  to  accuracy,  demands  more  time  than  the  workman 
has  to  spare  from  his  routine  duty.  Nor  is  such  attention  on 
the  part  of  the  pumper  necessary.  It  may  be  well  to  send  daily 
samples  to  some  central  laboratory,  in  order  that  we  may  be 
sure  that  everything  is  going  properly  :  just  as  we  wire  the  correct 
time,  at  some  fixed  moment,  to  all  stations  on  the  line,  in  order 
to  check  the  accuracy  of  the  clocks  and  watches  of  the  employes. 
I'ut.  when  a  clock  or  a  watch  shows  itself  in  need  of  repair,  we 
liave  it  attended  to  by  a  qualified  watchmaker  instead  of  seiuling 
instructions  to  the  station  agent  or  other  employe. 

The  periodical  changes  which  characterize  all  water  supplies  are 
never  of  such  a  cataclysmic  kind  as  cannot  be  provided  for  by 
properly  qualified  men ;  and  any  source  of  supply  so  small  and 
so  exposed  as  to  be  liable  to  sudden  and  violent  change — as  by 
the  waste  water  from  a  chemical  factory,  a  dye-works,  or  other 
pollution — is  so  acutely  dangerous  that  it  must  be  rejected  as 
boiler  supply  at  all  cost.  Since  the  crux  of  this  difficulty  lies  in 
the  lack  of  necessary  skill  on  the  part  of  the  workman,  it  is  of 
no  particular  importance  whether  the  tests  furnished  him  are  of 
a  satisfactory  kind  or  not ;  just  as.  since  the  ordinary  locomotive 
engineer  is  bound  to  spoil  his  watch  if  he  begins  tinkering  with  it, 
so  it  Ls  immaterial  whether  you  give  him  a  good  or  a  bad  set  of 
tools  to  do  it  with. 

It  may,  however,  be  permitted,  as  a  matter  of  interest,  to  make 
a  few  remarks  on  the  value  of  the  soap  test  in  determining  the 
hardne-ss  of  water.  This  test  is  no  longer  in  use  in  any  laboratory 
where  accurate  work  is  done.  It  has  as  completely  gone  out  of 
responsible  use  as  has  the  flint  and  tinderbox.  Just  as  the.se  last 
tlid  good  work  in  their  day,  so  wo  have  kindly  recollection  of  the 
Cliuk  .soap  test.  But,  for  reasons  of  its  established  inexactitude, 
and  becau.se  we  have  discovered  elegant  and  accurate  modes  of  doing 
what  it  proposed  to  do,  wo  are  content  to  relegate  it  to  a  place 
of  honor  among  the  gods  whom  we  have  ceased  to  worship.  The 
following  quotations  from  statements  by  men  who  have  an  ac- 
knowledged right  to  express  an  opinion  on  chemical  subjects  will 
be  read  with  respect : 

Otto  IIebner,  F.  I.  C,  etc.  {The  Analyst,  1883,  77).— Of  all 
methods  of  which  analysts  are  in  the  habit  of  availing  themselves 
in  judging  of  the  quality  and  composition  of  drinking  water,  that 
for  the  estimation  of  the  hardness,  by  means  of  soap  solution,  is 
by  far  the  most  imperfect.  I  sincerely  hope  that  the  alkalimetric 
estimation  of  both  descriptions  of  hardness  will  speedily  supersede 


Mabcii,  1So6. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


93 


I,.-  luse  of  llie  soap  sohilioii,  which  hiis  no  otli«»r   recoiiiiiu'iKhUiun 
i,;in  its  comparative  antiquity. 

Ar.KKKU  II.  Allkn,  F.  I.  C,  F.  C.  S.,  etc  (Juur.  Sue.  Chcm. 
''idust.,  1888,  705). — 1  submit  that  the  time  has  come  when  pro- 

ssional  chemists  should  cease  to  report  results  obtained  by  the 
-..ap  test,  and  should  abandon  it  in  favor  of  other  methods  which 

irnish  the  information  required  more  accurately,  and  quite  as 
;.oedily,   as   Clark's   process, 

David  Howard,  Prest.  Soc.  Chem.  Indus.,  1886  (Jour.  Soc. 
,)a:m.  ludust.,  1888,  802).— What  Mr.  Allen  has  said  about  the 
v,,ap  tests  would  agree  with  the  experience  of  a  good  many  of  his 
audience.     For  my  own  part,  I  have  given  up  that  test  in  despair. 

I'ROFESSOB  FEBcy  F.  Franklakd  (Dict.  of  App.  Chem.,  1900, 
\((i.  III.,  Pi  084). — In  the  presence  of  magnesia  salts  the  results 
I  of  the  soap  test]  are  always  less  accurate ;  and,  unless  great  care 
;.-  ixeroised,  may  become  wide  of  the  truth. 

IJ.  Meldrum,  F.  C.  S.,  etc.  {Vhcm.  News,  1898,  294).— Soap 
>uhition  is  not  a  reliable  standard  for  determining  the  amount  of 
lime  present  in  very  weak  lime  water,  as  will  be  seen  from  the 
following:     *     •     * 

.1.  C.  TuRESU  ("Examination  of  Water  and  Water  Supplies." 
),uii(lon:  J.  A.  Churchill,  1004,  190).— The  futility  of  attempting 
to  »Ii'termine  the  amount  of  carbonates  and  sulphates  of  calcium 
ami  magnesium  by  the  soap  test  is  exemplified  by  the  following 
-xix'iimental  results:     *     »     * 

liEEFMANX  AND  BEAM  ("Examination  of  Water."  Liondon: 
Ktgan,  I'aul,  Trench  &  Co.,  1801)- — lliese  authors,  in  describing 
iiiolhods  of  determining  the  hardness  of  water,  make  no  mention 
whatever  of  the  soap  test. 

Opinions  of  the  character  here  illustrated  might  be  multiplied 
indefinitely — but  these  may  suffice.  It  is,  of  course,  very  much  to 
be  desired  that  tests  sufficiently  simple  in  execution  to  render  them 
effective  in  the  hands  of  ordinary  laborers,  and  sufficiently  delicate 
to  ensure  a  high  degree  of  accuracy,  should  be  available.  That 
these  conditions  are  not  fulfilled  by  the  tests  named  need  not  sur- 
jirise  us,  when  we  stop  to  think  what  5  to  10  grains  per  gallon 
ivally  means.  Ten  grains  per  (imperial)  gallon  is  only  one 
part  in  seven  thousand.  This  is  a  higher  degree  of  accuracy  than 
was  expected,  or,  indeed,  attainable,  in  the  average  output  of  work 
from  a  well  equipped  laboratory.  Expressed  in  percentage  results, 
it  means  accuracy  to  within  one  unit,  in  the  second  place  of 
decimals. 

We  are  working  (in  water  softening)  upon  immense  volumes, 
lull  it  does  not  follow  that  an  extra  shovelful  or  two  of  the 
n-agont  makes  no  difference,  for  our  solution  is  a  highly  attenu- 
ati(J  one,  a  fact  which — if  proper  results  are  desired — must  be 
kept  constantly  in  mind.  If  one  might  be  permitted  to  desecrate 
r.rowning'.s  immortal  lines  by  such  an  application  of  them,  I  would 
<iii4)te : 

"Oil,  the  little  more,  and  how  much  it  is ; 
Oh,  the  UtUe  less,  and  what  worlds  away !" 

•^v  -;  A.  McGiLL. 


Editor's  Note. — We  regret  that  Mr.  McGill's  communication 
was  rec-eived  too  late  to  refer  to  Mr.  Campbell  for  reply  in  this 
Issue.  On  another  page  of  this  journal  Mr.  Campbell  presents 
.some  interesting  data  concerning  the  cost  of  treating  the  water 
and  the  remarkable  results  obtained  by  the  method  of  chemical 
control  outlined  in  his  article.  The  concluding  number  of  his 
article  on  "Water  Softening"  will  present  some  data  as  to  the 
accuracy  and  value  of  the  soap  test  in  the  experience  of  the 
Tittsburgh  &  Lake  Erie  Railroad. 


PACKING   TROUBLES  OF  THE  "S.  M.  P/' 


Tu  the  Editor: 

".Vre  we  having  trouble  with  packings?"  said  the  S.  M.  P. 
"Well,  I  should  say  we  were,  it  is  the  worst  thing  on  the  road. 
.Iiist  look  at  this  pile  of  papers  oi^  the  desk."  They  were  about 
one  foot  high.  lie-  said,  "All  of  them  are  about  steam  leakages  on 
the  front  of  our  engines,  and  of  course  every  one  says  they  are 
packing,  why  things  are  so  bad  that  this  correspondence  is  from 
every  one  from  the  president  down  to  the  train  master.  Why  don't 
1  so  down  in  the  shop  and  see  where  the  trouble  lies  and  go  out 
f>u  the  road  some?  Well,  how  can  I  find  time  with  such  a  batch 
of  correspondence  to  answer,  it  will  probably  consume  the  entire 
day  in  this  work,  so  that  I  have  no  time  to  go  down  into  the  shop 
or  out  on  the  road,  except  when  particularly  ordered  to  do  so  by 
the  G,  M.  Why,  this  packing  trouble  is  so  bad  that  every  time 
there  is  a  train  detention  the  engine  men  report  packing  trouble 
as  the  cause  of  it,  and  it  is  getting  to  be  a  more  universal  com- 
plaint than  wind.  Only  the  other  day  one  of  our  men  was  run- 
ning backwards  and  got  into  something  and  then  stated  that  he 


eoiild  not  see  .sigiiuLs  on  account  of  steaia  leakages  frt.«  tLe  front 
of  the  engine.  All  the  boys  are  getting  on  to  it  and  are  making  it 
responsible  for  most  of  their   mistakes. 

"Did  I  see  an  article  published  .some  time  ago  in  one  of  the 
engineering  papers  about  packing  troubles  and  the  way  to  correct 
them?  I  did,  but  it  was  several  months  after  the  article  appeared 
and  then  only  because  it  was  sent  to  me  by  one  of  our  vice  presi- 
dents, who  happens  to  be  connected  with  the  financial  end  of  our 
road,  whose  uncle  previously  owned  reams  of  our  stock,  every  once 
in  a  while  he  worries  me  by  sending  letters  about  articles  in 
technical  papers.  The  article  he  referred  to  was  pretty  good,  but 
of  course  I  did  not  have  time  to  find  out,  as  the  answers  of  'why 
is  this  thusly'  correspondence  takes  up  most  of  the  time. 

"I  can  spare  a  little  time  to  talk  to  you  about  this  trouble, 
while  the  chief  clerk  is  looking  up  some  of  these  references.  Sev- 
eral years  ago  things  got  so  bad  that  we  had  a  packing  expert  live 
with  us  awhile,  and  it  is  really  surprising  how  much  good  that 
fellow  did,  our  engines  were  not  only  decently  steam  tight,  but  it 
would  cost  us  a  good  deal  less  to  maintain  packings  if  they  were 
handled  as  he  did  it,  but  he  was  not  in  our  employ,  so,  of  course, 
when  he  left,  things,  somehow  or  other,  drifted  back  in  the  old 
condition.  We  had  him  instruct  all  the  men  he  could  get  a  hold 
of.  but  as  they  had  a  whole  lot  of  other  things  to  remember,  and  as 
packing  did  not  tie  up  a  road  as  badly  as  hot  driving  boxes  and 
broken  stay  bolts,  it  was  not  kept  up  as  he  suggested. 

"You  say  that  our  roundhouse  men  are  not  making  proper  repairs 
to  packing?  Well,  it  seems  rather  queer  if  this  should  be  so,  as  the 
roundhouse  foreman  is  an  old  engineman  himself.  That  fellow 
used  to  run  the  general  manager's  engine,  but  of  course  when  he 
got  too  old  for  that  we  had  to  find  something  for  him  to  do,  so  we 
put  him  in  charge  of  the  roundhouse.  It  would  never  do  to  lay 
him  off  after  such  valuable  service  and  bow  else  could  we  use 
him?  He  may  not  keep  the  men  up  probably  as  well  as  a  younger 
man  would,  but  still  he  gets  the  engines  out.  You  say  that  he 
does  not  require  the  machinists  to  applj-  proper  size  rings  to 
packing  and  to  see  that  the  other  parts  of  the  packing  are  all 
right?  We  mu.st  stir  him  up  on  this  point,  and  it  may  do  some 
good.  Then  again  you  say  we  are  not  properly  manufacturing  our 
packing  rings.  We  have  given  proper  instructions  on  this  point, 
and  if  they  are  carried  out  will  produce  good  results,  but  of  course 
it  is  as  you  say,  there  is  an  old  lathe  on  this  work,  but  then  we 
could  use  the  lathe  on  nothing  else,  it  was  too  badly  worn  to  do 
some  of  our  particular  work,  so  packing  rings  were  about  the  only 
things  left  for  it.  We  cannot  scrap  the  lathe,  for  that  would 
brin?  the  whole  establishment  down  on  us,  and  then  the  tools  that 
are  used  in  the  lathe  were  designed  by  one  of  our  best  foremen  and 
we  m'ght  lose  him  if  we  changed  over  to  another  system  of  ring 
manufacture,  at  least  I  would  have  to  continually  butt  against 
him,  and  as  he  is  foreman  of  that  department  I  naturally  depend 
upon  him  to  see  that  the  work  is  properly  done,  but  you  may  be 
right  in  saying  that  at  times  it  is  fairly  done  and  then  again  it  is 
not! 

"Why  don't  we  buy  the  rings  from  some  packing  concern?  To 
suggest  that  to  the  general  manager  would  almost  be  like  handing 
in  my  resignation.  I  would  immediately  have  to  explain,  we  could 
manufacture  the  rings  cheaper  per  set  than  the  manufacturer  or 
show  why,  then  by  suggesting  to  purchase  something  which  was 
costing  us  more  than  we  could  manufacture  for  ourselves.  I 
would  be  putting  myself  in  a  poor  light.  Of  course  per  engine 
mile  we  would  be  saving  considerable  money  by  purchasing  them 
outside,  made  of  proper  metal  and  machined  to  fit,  but  it  is  hard 
to  explain  this  to  him,  and  we  have  to  take  care  of  enough  figures 
nowadays  to  set  a  college  professor  crazy,  without  adding  any 
more  about  packing.  We  have  tried  other  designs  of  packing,  in 
fact  about  everything  on  the  market,  and  keep  on  trying  them 
with  about  the  usual  result,  that  is,  they  show  up  finely  on  testa 
but  when  put  into  regular  service  give  even  worse  results  than  our 
standard.  Of  course  some  packings  are  better  tlvan  others  and  I 
think  WC  are  buying  the  best  on  the  market,  at  least  this  is  borne 
out  by  the  fact  that  most  other  roads  are  using  it  and  the  whole 
trouble  comes  when  the  packing  requires  new  rings,  and  then  I 
will  admit  that  things   do  get  pretty   bad. 

"How  to  correct  this  trouble?  Well,  that  is  pretty  easy  to  talk 
about,  but  it  is  entirely  another  matter  to  compel.  The  proix>r  way 
would  be  to  specialize  it  as  we  do  our  air  brakes,  and  have  trained 
men  on  it.  Tliese  special  men  would  of  course  cost  money,  then 
when  it  came  time  to  reduce  exix'uses  these  men  would  be  pointed 
out  as  an  unnecessary  expense,  and  we  would  probably  lose  them 
and  then  things  would  drift  back  into  their  old  conditions. 

"I  can't  talk  to  you  all  day  on  this  question  as  the  chief  clerk 
is  about  due  again  and  I  will  say,  that  if  you  are  earnest  in  try* 
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ins  to  {;ot  people  to  correct  this  kind  of  trouble  it  will  either  be 
ncc-csKarj-  for  tho  inanageuiont  to  speciulize  packing  and  appoint 
a  propt'r  i»erson  to  enforce  proper  use  of  it,  or  see  that  railway 
ulliiiiils  nvv  iioL  overlojult'd  wiili  work,  so  that  they  may  attend  to 
details  of  this  nature  as  they  should  be  attended  to.  By  this  I 
Mieau  that  we  should  have  good  live  instruction  and  well  paid  men, 
as  liolh  shop  and  roimdhoiise  foreiuen,  so  that  the  other  mechanical 
oflicials  shall  have  time  enough  to  devote  to  matters  of  this  kind." 
t  P.  A.  C.  Kino. 


WALSCHAERT  VALVE  GEAR    FOR    LOCOMOTIVES. 


BURNISHING  TOOL  FOR  PISTON  RODS. 


To  the  Editor: 

I  enclose  a  sketch  of  a  tool  devised  at  the  Carbondale  shops  of  the 
Delaware  &  Hudson  Company.  It  has  been  customary  when  a 
new  piston  rod  was  wanted,  to  turn  the  material  to  the  desired 
size  and  then  file  it  smooth  and  finish  it  by  polishing  with  emery 
and  oil  applied  by  means  of  a  pair  of  wooden  clamps.  This  process 
requires  con.siderable  time  to  obtain  a  good  result. 

A  better  scheme  is  to  grind  the  rod.  but  such  a  process  requires 
a  grinding  machine  which  all  shops  do  not  possess.  With  the  tool 
siiown,  however,  a  regular  finish  cut  is  taken  over  the  rod,  the  tool 
is  then  secured  in  the  tool  post  and  closed  around  the  rod.  the  rolls 
being  tightened  by  'means  of  the  screw  clamp.  A  fine  feed  is  then 
put  on  and  with   the  proper  lubricant  the  rod  is  rolled  as  smooth 
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nrKxisniN(;  tool  fob  piston  bods. 

as  can  be  desired.  The  contrivance  is  not  very  costly,  its  con- 
slrucliou  being  shown  by  the  sketch.  It  need  hardly  be  remarked 
that  the  rolla  and  the  pins  upon  which  they  turn  are  to  be  made 
of  tool  steel  and  hardened.  An  advantage  of  thiis  method  is  that 
by  the  rolling  a  hard  compact  skin  is  formed  which  makes  a  good 
wearing  surface.     There  is  also  a  great  saving  of  time. 

Edw.  B.  McCabe. 
ILlUlou's  Note. — This  is  a  convenient  burnishing  tool,  but  the 
imporiauce  of  installing  grinding  machinery  should  not  be  lo^t 
sight  of  where  there  is  sulhcieul  work  of  this  kind  to  justify  it. 
The-  .>ul)j»<t  of  burnishers  was  referred  lo  iu  this  journal  on  page 
[il'.l  of  October,  1898,  and  on  page  15G  of  May,  1891).  Mr.  L.  Bart- 
iett,  of  ilif  Missouri  I'acilic,  nifulious  the  origin  of  the  method  by 
himself  in  18'Jl  on  page  226  in  July,  1891).  On  page  57,  in  Feb- 
ruary, I'.HMJ.  the  I'eunsylvania  burnisher   was  illustrated.J 


Oil  FLix  in  Bl.acksmitu  Shops.— From  my  point  of  view, 
oil  at  G  cents  per  gallon  and  coal  at  $5.00  per  ton  about  bal- 
ance, as  far  as  the  cost  of  the  two  fuels  is  concerned.  The 
improvement  in  the  quality  of  the  iron  produced  by  heating 
with  oil  is  incalculable.  An  important  factor  in  the  operat- 
ing expense  is  the  power  required  for  atomizing  the  oil  and 
furnishing  oxygen  to  produce  perfect  combustion.  Compressed 
air  I  find  to  bo  an  expensive  commodity.  Steam  is  also  ex- 
pensive, and  from  my  experience  is  not  as  good  as  compressed 
air  for  the  purpose.  In  my  experience  the  old  fan  blast  that 
is  so  well  known  in  all  forge  shops  is  tlie  cheapest  and  best 
when  properly  applied.  From  8  to  10  ounces  pressure  is  all 
that  is  required. — S.  Uren,  before  National  Railr(>ad  Master 
Blacksmiths. 


The  new  2 — 8 — 0  locomotive  of  the  Lake  Shore  &  Michigi, 
Southern  Railway,  fitted  with  Walschaert  valve  gear,  wa 
illustrated  on  page  4C  of  the  February  number,  and  attentic 
was  directed  to  the  accessibility  of  the  gear,  its  light  weigl 
and  the  uniformity  of  the  lead. 

Of  these  features,  that  of  accessibility  is  doubtless  the  mo: 
important.  The  eccentrics  of  the  Stephenson  gear  of  a  \z.r\, 
freight  locomotive  are  now  so  large,  and  the  room  in  whic 
to  put  them  is  so  small,  as  to  render  them  practically  ina 
cessible,  and  they  do  not  receive  proper  attention,  either  i 
the  shop  or  on  the  road.  As  an  example  of  crowding  of  e 
Gentries,  the  accompanying  engraving  is  presented,  by  courtes 
of  the  American  Locomotive  Company,  which  illustrates  on 
of  the  worst  cases  found  necessary  in  the  design  of  a  2 — 8 — 
type  freight  locomotive.  With  a  long  driving  box  and  eccei 
tries  6  ins.  wide,  there  is  but  ZVi  ins.  of  space  between  th 
middle  eccentrics  on  the  axle.  The  rods  take  up  vastly  moi 
room  than  the  eccentrics,  and  on  examining  a  modern  heav. 
engine,  it  is  not  surprising  that  men  dislike  to  crawl  intt 
such  a  mess  on  the  road,  in  case  of  trouble,  where  pits  ar- 
not  available. 

Walschaert  gear  has  been  used  for  many  years  abroad,  and 
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KXAMPLK    OF    CKOWUEI)    ECCENTEICS. 

its  development  has  been  carried  to  a  fine  point  in  the 
deGlehn  compound  (see  Amekican  ENoi.NEtji,  June,  1904).  In 
is  application  in  this  country  it  will  be  necessary  to  secure 
ample  bearing  surfaces  and  direct  lines  of  pull  and  thrust, 
which  are  important  in  every  valve  gear.  The  weight  is  an 
element  of  extreme  importance,  because  of  the  work  which 
must  be  done  at  high  speed  in  overcoming  the  inertia  of  ordi- 
nary gears  weighing  a  ton  and  a  half,  with  frequent  reversals 
of  direction.  This  is  believed  to  have  more  effect  in  causing 
heating  of  eccentrics  than  the  work  which  the  gear  is  required 
to  do  in  moving  the  valves. 

In  the  case  of  the  Lake  Shore  engine  the  men  like  the  valve 
gear,  and  it  appears  to  be  in  every  way  successful.  The  future 
of  this  gear  in  this  country  is  not,  however,  dependent  upon 
this  particular  engine.  It  will  be  surprising  if  the  gear  does 
not  become  a  regular  feature  of  American  locomotive  practice. 


Machine  shop  profits  of  the  present  day  are  made  up  of  time 
that  used  to  be  wasted  by  the  old  methods 


Ix)\v  Labor  Cost  for  Cast  Iron  Wheels. — In  a  recent  num- 
ber the  Railway  Age  described  interesting  equipment  for  a 
continuous  process  of  casting  car  wheels,  stating  that  the  plant 
will  produce  350  wheels  In  ten  hours  with  36  men,  making  a 
total  labor  cost  of  24c.  per  wheel  from  mould  to  pit,  inclusive. 
With  the  application  of  an  additional  improvement  a  further 
saving  is  expected,  making  the  total  cost  for  foundry  labor 
/5c.  per  wheel,  a  reduction  of  20c.  per  wheel  from  the  old 
system. 


H,  1905. 
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MILLER'S  PARDON,  OR  THE  TRIBULATIONS  OF 
A  ROUNDHOUSE  FOREMAN. 


William  J.  Miller  ('course  the  name  is  Gclitious), 
Is  a  man  who  was  never  at  all  superstitious ; 
J?ut  a  dream  which  he  bad  is  direct  intimation 
Of  his  faith  in  the  doctrine  of  predestination. 
Now,  the  said  William  Miller,  please  bear  in  your  mind. 
Is  a  bright  roundhouse  foreman,  who,  like  all  of  his  kind, 
Has  trials  aud  troubles  too  many  to  state — 
And  with  this  introduction  his  (^ream  I'll  relate. 
A  spirit  appeared  at  his  bedside  one  night. 
Decked  out  in  a  garment  of  pure,  spotless  white. 
And  thus  addressed  Bill :  "To  me  has  been  given 
(,'oiniuand  from  the  Ilecordiug  Augel  in  heaven 
To  ascertain  why  'tis  your  name  should  appear 
Un  the  Groat  I'.ook  of  Life,  as  the  reason's  not  clear. 
The  prufauiiy  record  has  been  kept  for  ages, 
!*,ut  nothing  like  yours  appears  on  its  pages; 
Tiiorcfore.  'tis  decided,  unless  yo\i  can  show 
.Fust  cause  for  defense,  to  send  you  below, 
Where  the  lire  in  unquenched.  and  those  who  have  never 
Kcpented,  are  roasted  for  ever  aud  ever." 
On  hearing  the  latter,  Bill  tried  hard  to  smile, 
And  invited  tlie  .--pirit  to  tarry  awhile. 
"If  1  fail  to  make  my  defense  in  full  measure," 
He  said,  "I'll  be  sentenced  with  greatest  of  pleasure, 
riease  remain  here  to-morrow,  accompany  me, 
.\nd  report  to  headquarters  whatever  you  see." 
The  spirit  agreed,  1  am  happy  to  say. 
And  took  note  of  what  happened  the  following  day. 
I'ir.st,  a  conceited  young  clerk,  wjth  expression  satanic. 
IWought  a  bundle  of  letters  from  the  master  mechanic. 
And  here  a  few  extracts  I'll  give  as  example 
Of  the  bunch  that  the  spirit  took  away  for  a  sample: 
■  I 'lease  note  that  the  superinlendeut  complains 
Vou  are  using  poor  coal  for  our  pas.s<'nger  trains." 
■'rica.><e  let  me  know  what  excuse  you  can  make 
Why  .so  many  new  compound  packing  rings  break." 
"Kngine  failures,  last  year,  for  the  month  were  but  seven; 
I  ngn-t  for  the  same  time  this  year  there's  eleven." 
"Vou  must  take  up  the  matter  and  ascertain  why 
We  u.-ed  so  much  oil  in  the  month  of  .luly,    • 
You  are  surely  aware  that  a  half  pint  to  use 
Of  valve  oil  per  hundred  is  simply  abuse; 
1  believe  'twould  he  wise  (at  least  we  can  try  it) 
To  give  engineers  feathers  with  which  to  apply  it." 
"The  president's  special  is  leaving  to-«lay, 
Ar  10.2."i;  there  must  be  no  delay." 
I!ut,  alas!  for  the  plans  of  mice  and  of  men! 
1'he  teleplione  rang  at  a  quarter  of  ten. 
.Vnd  the  voice  of  the  callboy  announced  with  a  drawl: 
"l>e  fireman  is  sick.     Who  else  will  I  call?" 
A  (iie-up  man  appeared  just  then  at  the  door: 
"The  crown  sheet  is  down  in  the  74." 
Then  next  come.s  an  engineer,  swelled  like  a  toad — 
You'd  think  from  his  looks  that  he'd  surely  explode — 
And  asked  loud  in  the  name  of  the  evil  imo : 
"^^  hy  hain't  the  work  on  «m/  engine  been  done?" 
Hill  Miller,  lie  then  made  ati  angry  retort  ; 
Wliile  the  spirit  examined  the  work  reixu-t 
Of  this  same  engineer,  .ind  this  was  the  news: 
"^V;l.sl^  out  the  biler  and  boar  out  the  flew.s. 
The  seems  are  a  stiuirtin'.     fork  all  the  leaks. 
The  rile  back  driver  box  is  so  dry  that  it  i-queeks. 
Xleam  pipes  are  leaking.     I'ack  ihrotth'  well. 
Ifight  mane  pin  cut  and  runs  Iiolfer  th.in  — —  (it  should). 
All  the  rod  bushings  .irc  lose  on  both  sUVsi. 
'^•'t  up  the  wedges  and  line  up  the  gidtvi. 
The  air  pump  jerks  on  the  upward  stroak. 
Kxzamjn'  and  see  if  the  valve  ain't  bioak. 
Take  down  left  mane  rod.  reduce  the  lira>s. 
And  don't  fail  to  put  in  a  watter  gla.ss. 
•iaze  (he  frunt  end  an  inch  or  more. 
And  fix  the  ketch  on  tlie  fire  box  door. 
1  think  from  the  way  .she  burns  her  lire 
Her  petticoat  should  be  a  little  hire." 
I|ef<.re  the  good  spirit  got  through  taking  notes 
I' fom  the  l)ook  containing  thie  work  reports. 
1' rom  the  chief  dispatcher  came  a  message  which  read: 
"The  Golden  Gate  Special's  engine  is  dead. 
Send  another  at  once  to  take  the  train. 


^Vhy  you  sent  this  one  on  21  plea.^e  explain." 
Then  the  hostler  announced  (hat  a  broken  switch 
Had  caused  him  to  put  engine  12  in  the  ditch. 
The  spirit  departed,  but  on  that  same  night 
Keturned  with  a  crown,  and  in  greatest  delight 
Presented  to  "Bill's"  most  astonished  vision 
A  text  of  the  Becording  Angel's  decision, 
Aud  a  list  of  the  great  hero  saints  all  revealed. 
With  William  J.  Miller's  name  leading  the  Geld. 

— N.  M.  M.  in  Locomotive  Firemen' n  Magazine. 


IMPROVEMENT  IN  BRAKING  SIX-WHEEL  TRUCKS. 


In  order  to  apply  brake  shoes  to  both  sides  of  each  wheel  of 
a  six-wheel  truck,  thus  avoiding  the  tilting  tendency  produced 
by  break  beams  on  one  side  of  the  wheels  only,  and  to  equalise 
the  brake  rigging  on  trucks  of  this  type,  a  new  arrangement 
has  been  patented  by  the  Westinghouse  Air  Brake  Company, 
which  contains  a  number  of  interesting  features.  Usually, 
trucks  of  this  type  have  but  three  brake  beams,  and  many  of 
them  have  but  two.  The  construction  suggested  in  the  ac- 
companying engraving  employs  a  brake  cylinder  supported 
upon  the  truck  itself,  the  piston  rod  being- connected  to  the 
cylinder  lever,  one  end  of  which  is  connected  to  a  vertical 
equalizing  brake  lever,  while  the  other  end  connects  to  a  pul! 
rod   extending  to  a  corresponding  lever  at  the   other  end  of 


SIX     BRAKE    BEAMS     AI'I'LtED    TO    STX-WHRKT.    TRtCK. 

the  truck,  the  latter  lever  being  fnUrumed  on  a  slack  adjuster. 
Tlie  brake  beams  have  the  usual  hangers  suspended  from  the 
truck  frame,  and  they  are  arranged  to  carry  the  brake  shoes 
on  both  sides  of  all  the  wheels.  Brake  beam  levers  are 
mounted  on  the  brake  beams  with  intermediate  lower  and 
upper  rod  connections.  The  equalizing  brake  lever  at  the 
right  is  connected  at  its  lower  end  by  a  link  with  the  first 
brake  beam  lever,  while  at  an  intermediate  point  it  is  con- 
nected by  a  pull  rod  with  the  vertical  equalizing  lever  at  the 
left.  To  support  the  stresses  in  the  truck,  struts  are  built 
into  the  frame,  one  of  which  is  shown  in  the  plan  view.  The 
engraving  also  shows  the  attachment  for  the  hand  brake  at 
the  cylinder.  With  this  arrangement,  the  power  will  be 
equalized  throughout  the  system,  applying  all  the  shoes  to  the 
wheels  with  equal  pressure.  This  system  is  not  known  to  have 
been  applied  to  actual  construction.  It  is  presented  as  an  ex- 
ceedingly interesting  development,  meriting  the  attention  of 
those  concerned  in  the  braking  of  present  heavy  equipment. 


Elkctuicity  Si  nsTiTLTEn  for  Steam. — Mr.  L.  B.  Stillwell 
stated  before  the  International  Engineering  Congress  the  opin- 
ion that  the  application  of  electricity  should  not  even  be  con- 
sidered for  steam  roads  on  which  the  present  traffic  is  not  more 
than  10.000  ton-miles  per  mile  of  double  track.  The  saving  In 
cost  of  transportation  by  electricity  over  steam  with  a  traffic 
density  as  low  as  this  is  more  than  offset  by  the  charges  on 
the  increased  capitalization. 


Y<>rTHFrt>  iNVEMxms. — Thirty  days  after  the  appearance  of 
the  first  published  accounts  of  Bell's  invention  of  the  tele- 
phone, two  New  York  boys  had  built  and  were  successfully 
operating  an  experimental  telephone  system  of  their  own. 
These  two  boys  have  since  achieved  distinction  in  the  electrical 
field,  and  have  for  many  years  been  allied  in  business.  Th?  y 
are  Prof.  Frank -B.  Crocker,  of  Columbia  University,  and  Dr. 
Schuyler  Skaats  Wheeler. 
/ 
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DIRECT  VERSUS  ALTERNATING  CURRENT  IN 
ELECTRIC    TRACTION. 


The  following  comparison  of  the  direct  current  and  single 
phase  alternating  current  systems  for  electric  traction  is  taken 
from  a  paper  on  "Developments  in  Electric  Traction"  by  Mr. 
W.  B.  Potter,  read  before  the  January  meeting  of  the  Now 
York  Railroad  Olub.  This  comparison  is  especially  valuable 
coming  from  the  standix»int  of  one  who  represents  successful 
practice  on  a  large  scale,  and  who  has  devoted  so  much  time 
to  study  and  practical  work  along  these  lines. 

A  great  deal  has  been  written  concerning  the  possibilities  of 
single-phase  traction  and,  as  is  often  the  case  with  the  develop- 
ment of  a  new  principle,  many  appear  to  have  formed  too  opti- 
mistic ideas  of  its  capabilities.  While  we  recognize  the  advantage 
of  such  a  system  in  many  cases,  it  is  a  mistake  to  imagine  that  it 
w'll  be  a  cure  for  all  ills  and  revolutionize  the  railway  world.  It 
is  well,  therefore,  to  have  a  clearer  idea  of  the  advantages  and 
disadvantages  of  single-phase  traction  and  also  to  analyze  the  rea- 
sons governing  the  choice  of  such  a  system.  It  is  self-evident  that 
the  relative  expenditure  for  equipment,  operation  and  maintenance, 
8liould  be  the  fundamental  reason  governing  the  selection  of  a 
system  for  any  particular  service. 

The  single-phase  A.  C.  sj'stem  possesses  two  features  which 
recommend  its  use ;  economy  of  trolley  copper,  due  to  the  higher 


that  of  the  trolley  wire,  the  apparent  increase  in  resistance  for  t  ? 
latter  and  the  track  taken  together  will  be,  roughly,  from  one-ht  f 
to  twice  that  for  direct  current.  An  alternating  current  at  1,0  i 
volts,  is,  therefore,  about  equivalent  to  000  volts  direct  current  > 
far  as  affecting  the  amount  of  trolley  copper,  and  to  secure  the  a  - 
vantages  of  the  A.  C.  system  to  a  reasonable  degree  at  least  3,0*  < 
volts  or,  for  heavier  service,  perhaps  5,000  volts  must  be  employe  . 

The  design  of  an  A.  C.  motor  as  regards  length  of  air  gap  ai 
armature  speed  is  affected  by  the  lower  average  flux  density.  ¥■ 
this  reason  an  A.  C  motor  is  larger  and  heavier  than  a  D.  < 
unit  of  the  same  output.  The  commercial  A.  C.  motor  rcpresen 
a  compromise  in  which  the  armature  speed  is  somewhat  high< 
and  the  air  gap  slightly  less  than  would  be  the  case  in  a  D.  ( 
motor  of  corresponding  capacity.  I  have  mentioned  these  facts  ; 
indicate  that  the  maintenance  of  an  A.  C.  motor  will,  in  all  prol 
ability,  be  greater  than  that  of  an  equivalent  D.  C.  motor,  du 
both  to  the  higher  armature  speed  and  the  smaller  air  gap. 

The  equipment  of  heavy  locomotives  with  A.  C.  motors  for  hig 
speed  passenger  service  is  a  possibility,  but  owing  to  the  limitatior 
imposed  by  the  space  available,  for  the  motors,  it  seems  probabi 
that  two  locomotives,  each  with  four  motors,  would  be  required  fo 
service  which  could  be  performed  by  a  single  D.  C.  locomotive  wit 
four  gearless  motors.     For  locomotives   in  slow  speed   work,   su<  ; 
as  freight  or  shifting,  a  double  gear  reduction  will,  in  many  case.<. 
be  required,  owing  to  the  difficulty  of  winding  an  A.  C.  motor  o^ 
large  size  for  slow  si>eeds.  » 
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trolley  voltages,  and  the  elimination  of  the  rotary  converter.  The 
chief  advantage  gained  by  these  features  is  a  saving  in  the  initial 
cost  of  equipment :  factors  which  increase  in  importance  in  pro- 
portion to  the  amount  of  power  required  by  each  car  or  train  and 
with  the  length  of  the  trolley  line.  On  the  other  hand,  the  A.  C. 
car  equipnieuts  cost  more  than  the  I).  C.  equipments  for  a  similar 
service  and  the  .same  given  rise  in  temperature  of  the  motors.  It 
is.  therefore,  apparent  that  the  relative  cost  of  an  A.  C  or  I>.  C. 
system  will  be  materially  affected  by  the  number  of  cars  employed. 

The  saving  in  powerviv.sulting  from  the  elimination  of  the  rota- 
ri<\s  is  about  off-set  by  the  greater  "weight  and  slightly  lower  effici- 
ency of  the  A.  C  motor. 

The  efficii-ncy  of; the  A.  C.  control,  during  acceleration,  will,  gen- 
erally speaking,  be  somewhat  higher  than  that  of  the  D.  C.  system 
with  series  parallel  control.  With  the  A.  C.  system  fractional 
voltages  can  be  obtained  from  the  transformer  on  the  car.  Each 
step  of  the  A.  C.  controller  gives  a  running  position  which  cor- 
responds with  the  series  and  parallel  positions  in  a  D.  C.  controller. 

The  potential  of  the  tran.smission  lines  from  the  power  station 
may  be  .selected,  as  in  the  case  of  the  D.  C.  system,  without  refer- 
ence to  the  trolley  or  secondary  voltage.  The  trolley  voltage  must, 
however,  be  con.sidered  from  a  different  basis  than  that  of  the  D. 
f.  system  for  the  reason  that  in  addition  to  the  ohmic  resistance 
of  the  troJley  and  track  circuit,  there  is  an  apparent  increase  in 
resistance,  due  to  the  alternating  current.  This  increase  in  ap- 
parent ri'sLstancc  for  2.^)  cycle  altcrnatini:  current,  as  compared  to 
direct  current,  is  about  50  per  cent,  in  the  (rolley  wire  and  1)0- 
tween  six  and  seven  times  greater  in  the  rail  return.  The  rails 
being  steel,  the  increase  in  apparent  re.si.stance  is  relatively  much 
greater  than  in  the  trolley  wire.  As  the  resistance  of  the  track 
return  with  large  steel  raib  is  proportionately  much  less   than 


COKE    CRUSHER 


The  drawing  shows  a  simple  but  efficient  coke  crusher  whicii 
can  readily  be  made  at  a  small  cost  and  which  running  on:y 
part  of  the  time  will  crush  all  the  coke  required  in  a  larg. 
blacksmith  shop.  The  rollers  are  made  from  old  driving  axle;- 
and  are  6  ins.  in  diameter.  Longitudinal  grooves  I  in.  deep  an 
cut  in  one  of  the  rollers,  while  the  other  one  in  addition  to  tht 
longitudinal  grooves  has  a  series  of  circumferential  ones,  thus 
covering  its  surface  with  coarse  teeth.  The  rollers  have  their 
bearings  in  cast  iron  blocks,  which  are  bolted  to  the  5  x  1-iu 
wrought  iron  supports.  The  hopper  is  made  of  steel  plate-, 
fastened  together  at  the  corners  by  light  angle  bars.  The  driv 
ing  shaft  operates  at  a  speed  of  78  r.p.m.  This  machine  wa^ 
made  and  is  in  use  at  the  McKees  Rocks  shops  of  the  Pittsburi-' 
&  Lake  Erie  Railroad.  We  are  indebted  for  the  drawing  and 
information  to  Mr.  W.  P.  Richardson,  mechanical  engineer. 


Advance  in  Marine  En<;ineering. — Mr.  Charles  H.  Haswell 
designed  the  machinery  of  the  Fulton,  of  the  United  States 
Navy,  the  first  steam  war  vessel.  Rear  Admiral  Melville 
stated  before  the  American  Society  of  Mechanical  Engineers 
that  her  engines  worked  with  11  lbs.  steam  pressure,  24-in. 
vacuum  and  turned  a(  IS  r.p.m.  The  remarkable  contrast  with 
present  practice  is  emphasized  by  the  fact  that  Mr.  Haswell 
Is  now  living  and  has  personally  seen  the  entire  development 
of  the  application  of  steam  to  war  ships. 
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JUF -CYLINDER    VAUCLAIN    BALANCED    COMPOUND 

LOCOMOTIVE. 


4 — 6 — 0  Type — 'Fkisco  System. 

The    Baldwin    Locomotive    Works    have    delivered    to    the 

risco  System,  for  use  on  the  Chicago  &  Eastern  Illinois,  a 

nr-cylinder    balanced    compound,    on    the    Vauclain    system, 

iiich  is  an  interesting  example  of  the  application  of  balanced 

iiipounding  to  a  six-coupled  engine.    This  engine  is  designed 

i.i-  freight  service,  and  the  firebox  extends  over  the  driving 

\lieels.    With    the  exception    of   unusually   long   guides    and 

.:ston  rods,  the  engine  in  appearance  resembles  the  usual  con- 

I ruction   for  4 — 6 — 0  engines.       The  high-pressure   cylinders 

Diinect  with  the  forward  axle  and  the  low-pressure  connect 

.<  the  second  axle.    This  design  differs  from  that  of  previous 


only  to  this  extent,  but  to  an  even  larger  degree  in  the  stand- 
ards it  is  possible  to  establish,  and  in  the  decreased  cost  of 
production  due  to  manufacturing  locomotive  parts  by  these 
standard  tools  on  large  scale,  and  accurately,  so  that  they 
will  fit  in  distant  roundhouses.  For  instance,  in  the  loco 
motive  repair  shops  the  customary  method  has  been  to  ream 
out  the  old  frame-bolt  hole  with  standard-taper  reamer,  but 
without  any  given  diameter.  The  new  method  would  call  for 
a  series  of  diameters  of  these  taper-bolts  varying  by  1-32  in. 
An  engine  passing  through  the  shops  would  have  all  her  frame 
holes  reamed  out  to  the  size  next  larger  than  the  one  previ- 
ously used.  This  could  be  done  with  a  standard  shoulder 
reamer  of  high-speed  steel,  the  resulting  hole  perfectly  ac- 
commodating the  bolts  in  stock.  Such  a  stock  of  bolts  on 
one  of  the  large  railroad  systems  in  this  country  represented 


VAUCLAIN     4-CYLIXDEB     COMPOUKD     IX)COMOTIVE- 

W.  A.  Ne'itletox,  General  Superintendent  of  Motive  Power. 


FBISCO     SYSTEM. 

Baldwin  Locomotive  Works,  Builders. 


.-i.\-coupled  designs  of  this  system,  illustrated  in  this  journal, 
in  the  connection  of  the  outside  main  rods  to  the  second  pair 
i>r  drivers.  The  chief  dimensions  are  given  in  the  accompany- 
ing table: 

4-CvLi.\DER  Vauclain    Balanced   Compound   'Fbisc©    System. 

'■■"i«e   4  ft.  SVi   ins. 

"  yl'nder 15%   ins.  and  20  ins.  by  26  ins. 

\'.i  1  ve piston 

Itoiler — Type    •» wagon    top 

niameter 64   ins. 

Thickness  of  sheets %    in.,  11-16  in.  and    %    in. 

Working    pressure    225    lbs. 

t'uel     soft    coal 

,    staying    radial 

I  I  rebox — material    steel 

''*nKth ..^ 101%   ins.:  width,   66  ins. 

'•j;Pth front.  70  ins. ;   back,   58%    ins. 

Ihukness  of  sheets sides.    %    in.;   back,  %   In.;  crown,  7-16  in.; 

tube,    Vi    in. 

jNater  space front,  4  ins. ;  sides,  314  ins. ;  back,  ZVi  ins. 

J  .ibcs — material    iron,    wire   gauge    No.    11 

-Number   278 ;  diameter,   214   ins. ;  length,  18  ft. 

ILating  surface— Firebox    lfiO.7   sq.    ft. 

•.^r,^ 2,933.7   sq.   ft. 

,V"^'    .i.i...:;  .  .  .3,094.4    sq.    ft. 

.rate  area 46.69    sq.    ft. 

J'ining    wheels — diameter    outside 62    in« 

Diameter   of  center    *  56    jns" 

■I'Mirnals  .  .    front,  10  ins.  by  10%  Ins. ;  others," 9  ins",  by  12  ins! 

l-MK.ne  truck  wheels,   front diameter,   30   ins. 

Wlij^ol  base— driving    .....;..-..:....•.;...... is   ft.   6   ins. 

n^'f.*?    •••. 13   ft.    6   ins. 

|<>tiil  engme   27   ft   7   ins 

WvVJm    ^"8'"e.a,n<l   tender   '.'.'.'.'.'.'.55  ft.   8  ins! 

\\ .  iKiit_on    driving   wheels    1.^4  920    ib« 

•oiH^T^/^""'    49.1:0    \L 

I  oiai    engine    184  760    lbs 

•lank-oanf.'ut  ^""^  *^"''"    (about)*  *.*.■.■.■.'.'.*.'.■.■.■.'.■.*.*. ■.'.■.'.■.302,000   lbs! 

Journals  .°'   °,.  ••••*••••• ' diameter,    33   Ins. 

••>V«:.«»''«  •.»*•.■;•.••• 5  ins.  by  9  ins. 


SYSTEMATIZATION  AND  TOOL-ROOM  PRACTICE 
IN  RAILROAD  SHOPS. 


The  following  is  taken  from  a  very  valuable  article  on  the 
Systematization  and  Tool-Room  Practice  in  a  Railway  Repair 
^hop."  by  Mr.  R.  Emerson,  which  appeared  in  TJie  Engineering 
^Idfiazine: 

«ystpni  as  applied   to  one  small  tool  room  Is  a  paying  in- 
v-slment  in   the  tools  saved,  and   in   the  facility  with   which 
"f>  proprr  tools  are  available  when  wanted.     System  as  ap- 
plied lo  the  tool  regulation  ou  the  whole  railroad  pays,  not 


an  investment  of  less  than  $1,200.  Needless  to  say,  the  In- 
terest on  this  sum  and  on  the  somewhat  more  expensive  tools 
was  insignificant,  compared  to  the  greater  expense  of  putting 
in  bolts  in  the  old  individual  way.  It  is  the  province  of  the 
tool  man  to  care  for  these  reamers,  and  to  keep  them  to  stand- 
ard. In  order  to  do  this  properly,  a  tool  system  is  needed 
whereby  it  will  be  impossible  for  a  man  to  have  one  of  them 
in  his  possession  long  enough  for  him  to  wear  it  below  stand- 
ard size. 

For  the  whole  system  the  tool-room  may  standardize  the 
manufacture  and  application,  as  noted  above,  of  frame  bolts, 
or  of  knuckle-joint  pins,  or  staybolts.  The  methods  in  the 
case  of  the  last  two  items  were  very  similar.  For  the  pins, 
standard  "taper-shoulder"  reamers  were  provided  for  each  size 
or  class  of  pin,  the  number  of  such  classes  being  reduced  to 
a  minimum — in  the  case  I  have  in  mind,  four.  Each  class  or 
nominal  size  was  provided  in  four  diameters,  verying  by  1-ir, 
in.  All  new  work  was  reamed  to  the  first  and  smallest  diam- 
eter, and  at  each  subsequent  overhauling  to  the  next  larger 
diameter.  The  use  of  these  shoulder-reamers  and  their  dis- 
tribution to  every  shop  and  roundhouse  of  any  size  on  the 
railroad  system  made  possible  the  manu/acture  of  these  pins 
by  turret  lathe  methods,  to  standard  diameters  and  in  large 
quantities,  and  the  distribution  of  these  pins  as  stock  to  tb«' 
points  where  they  would  be  needed,  thus  saving  entirely  th' 
expensive  method  of  turning  each  pin  separately  as  occasion  re 
quired  and  time  pressed.  Staybolts  also  are  made  very  accu 
rately  to  standard  diameters,  varying  by  1-lG  in.  and  1-32  in,, 
and  to  various  lengths,  sample  staybolts  of  each  lot  being  ac 
curately  gauged  for  size  by  limit-thread  gauges.  Stock  of 
the.se  bolts  is  distributed  in  similar  fashion  to  that  of  frame 
bolts  and  pins,  accurate  fitting  of  the  staybolts  being  insured 
by  the  maintenance,  by  frequent  inspection  throughout  all  the 
shops,  of  standard  size  of  staybolt  taps.  When  this  manu- 
factured stock  of  staybolts  is  fii-st  furnished,  a  complete  can- 
vass of  every  staybolt  tap  on  the  road  is  madn  in  person,  by 
some  one  comiielent  for  the  job.  These  taps  arc  permitted  to 
bp  used  only  while  thpy  are  within  S-1000  of  size,  all  others 
being  scrapi>ed. 

Of  course,  one  must  have  a  man,  one  with  large  Ideas,  ex- 
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DIRECT  VERSUS  ALTERNATING  CURRENT  IN 
ELECTRIC    TRACTION. 


The  following  comparison  of  the  direct  current  and  single 
phase  alternating  current  systems  for  electric  traction  is  taken 
from  a  paper  on  "Developments  in  Electric  Traction"  by  Mr. 
W.  B.  Potter,  read  before  the  January  meeting  of  the  Now 
York  Railroad  Olub.  This  comparison  is  especially  valuable 
coming  from  the  standpoint  of  one  who  represents  successful 
practice  on  a  large  scale,  and  who  has  devoted  so  much  time 
to  study  and  practical  work  along  these  lines. 

A  great  deal  has  been  written  concerning  the  possibilities  of 
single-phase  traction  and,  as  is  often  the  case  with  the  develop- 
ment of  a  new  principle,  many  appear  to  have  formed  too  opti- 
mistic ideas  of  its  capabilities.  While  we  recognize  the  advantage 
of  such  a  system  in  many  cases,  it  Ls  a  mistake  to  imagine  that  it 
w'll  be  a  cure  for  all  ills  and  revolutionize  the  railway  world.  It 
is  well,  therefore,  to  have  a  clearer  idea  of  the  advantages  and 
disadvantages  of  single-phase  traction  and  also  to  analyze  the  rea- 
soiis  governing  the  choice  of  such  a  system.  It  is  self-evident  that 
(lie  relative  expenditure  for  equipment,  operation  and  maintenance, 
should  be  the  fundamental  reason  governing  the  selection  of  a 
system  for  any  particular  service. 

The  single-phase  A.  C.  system  possesses  two  features  which 
recommend   its  use ;  economy  of  trolley  copper,  due   to  the  higher 


that  of  the  trolley  wire,  the  apparent  increase  in  resistance  for  t  e 
latter  and  the  track  taken  together  will  be,  roughly,  from  one-h,-  f 
to  twice  that  for  direct  current.  An  alternating  current  at  1,0  ) 
volts,  is,  therefore,  about  equivalent  to  UOO  volts  direct  current  > 
far  as  affecting  the  amount  of  trolley  copper,  and  to  secure  the  ;  • 
vantages  of  the  A.  C.  system  to  a  reasonable  degree  at  least  3,0  ) 
volts  or,  for  heavier  service,  perhaps  5,000  volts  must  be  employ*  . 

The  design  of  an  A.  C.  motor  as  regards  length  of  air  gap  ai  1 
armature  speed  is  affected  by  the  lower  average  flux  density.    F 
tills   reason   an   A.   C.   motor  is   larger   and   heavier  than  a   D.   •  . 
unit  of  the  same  output.     The  commercial  A.  C.  motor  represen  - 
a  compromise   in   which   the  armature  speed  is  somewhat   high  - 
and  the  air  gap  slightly  less  than  would  be  the  case  in  a  D.  < 
motor  of  corresponding  capacity.    I  have  mentioned  these  facts  .  . 
indicate  that  the  maintenance  of  an  A.  C.  motor  will,  in  all  pro' 
ability,  be  greater  than  that  of  an  equivaleilt  D.  C.  motor,  di 
both  to  the  higher  armature  speed  and  the  smaller  air  gap. 

The  equipment  of  heavy  locomotives  with  A.  C.  motors  for  hip 
speed  passenger  service  is  a  possibility,  but  owing  to  the  limitatior 
imposed  by  the  space  available,  for  the  motors,  it  seems  probabi 
that  two  locomotives,  each  with  four  motors,  would  be  required  fo 
service  which  could  be  jierformed  by  a  single  D.  C.  locomotive  wil 
four  gearless  motors.  For  locomotives  in  slow  speed  work,  sii< 
as  freight  or  shifting,  a  double  gear  reduction  will,  in  many  case.- 
l)e  required,  owing  to  the  diflSculty  of  winding  an  A.  C.  motor  c' 
large  size  for  slow  speeds. 


.-4v^  r-,  rT  '■■:  <■■>  ,"-1  H  n  ti  h-;    j.^-^u  - 

F-i- : 


V; 


if 

'  r 

I     0 


--•    I    I    I    (    1    I    I    '    I    I 


-4-  4- 

I 


l'        '    1.' 


-^ 


•-■  i— 

i  1 


I 


-*« — i    » ti-i* 


(JO  -- 


si 


I  I 
I  I 
I  r 

I  I 
'  I 

I I 
I  I 


■ff 


-j-l. 


xSOdl*.' 


COKE  CRUSHER — PITTSDURCn   &    LAKE   ERIE   RAILROAD. 


trolley  voltages,  and  tlie  elimination  of  the  rotary  converter.  The 
chief  advantage  gained  by  these  features  is  a  saving  in  the  initial 
co.st  of  equipment:  factors  which  increase  in  importance  in  pro- 
portion to  the  amount  of  power  required  by  each  car  or  train  and 
with  the  length  of  the  trolley  line.  On  the  other  hand,  the  A.  C. 
car  equipment.s  co.st  more  than  the  I).  C.  equipments  for  a  similar 
service  and  the  .same  given  rise  in  temperature  of  the  motors.  It 
is.  therefore,  apparent  that  the  relative  cost  of  an  A.  C.  or  D.  C. 
system  will  be  materially  affected  by  the  number  of  cars  employed. 

The  saving  in  i»o«er  resulting  from  the  elimination  of  the  rota- 
rios  is  about  off-set  by  the  greater  weight  and  slightly  lower  effici- 
ency of  the  A.  C.  motor. 

The  efliciency  of  the  A.  C.  control,  during  acceleration,  will,  gen- 
erally speaking,  be  somewhat  higher  than  that  of  the  D.  C.  system 
with  series  parallel  control.  With  the  A.  C.  system  fractional 
voltages  can  be  obtained  from  the  transformer  on  the  car.  Each 
step  of  the  A.  C.  controller  gives  a  running  position  which  cor- 
responds with  the  series  and  parallel  positions  in  a  D.  C.  controller. 

The  potential  of  the  transmission  lines  from  the  power  station 
may  be  selected,  as  in  the  case  of  the  D.  C.  system,  without  refer- 
ence to  the  trolley  or  secondary  voltage.  The  trolley  voltage  mast, 
however,  be  considered  from  a  different  basis  than  that  of  the  D. 
r.  .system  for  the  reason  that  in  addition  to  the  ohmic  resistance 
of  the  troJloy  and  track  circuit,  there  is  an  apparent  increai^e  in 
resistance,  due  to  the  alternating  current.  This  increase  in  ap- 
parent resistan<-e  for  2.1  rv«'le  allernating  current,  as  compared  to 
dircft  current,  is  about  TiO  per  cent,  in  the  trolley  wire  and  be- 
tween si.K  and  seven  times  greater  in  the  rail  return.  Tlic  rails 
being  steel,  the  increase  in  apparent  resistance  Ls  relatively  much 
greater  than  in  the  trolley  wire.  As  the  resistance  of  the  track 
return  with  large  steel  rails  is  proportionately  much  less   than 


COKE    CRUSHER 


The  drawing  shows  a  simple  but  efficient  coke  crusher  which 
can  readily  be  made  at  a  small  cost  and  which  running  on;> 
part  of  the  time  will  crush  all  the  coke  required  in  a  largt 
blacksmith  shop.  The  rollers  are  made  from  old  driving  axk'^ 
and  are  6  ins.  in  diameter.  Longitudinal  grooves  1  in.  deep  an 
cut  in  one  of  the  rollers,  while  the  other  one  in  addition  to  tht 
longitudinal  grooves  has  a  series  of  circumferential  ones,  thus 
covering  its  surface  with  coarse  teeth.  The  rollers  have  theii 
bearings  in  cast  iron  blocks,  which  are  bolted  to  the  5  x  1-in 
wrought  iron  supports.  The  hopi>er  is  made  of  steel  plate- 
fastened  together  at  the  corners  by  light  angle  bars.  The  driv 
ing  shaft  operates  at  a  speed  of  78  r.p.m.  This  machine  wa> 
made  and  is  in  use  at  the  McKees  Rocks  shops  of  the  Pittsburi-' 
&  Lake  Erie  Railroad.  We  are  indebted  for  the  drawing  and 
information  to  Mr.  W.  P.  Richardson,  mechanical  engineer. 


Advance  in  Marine  ENCiiNEERiNc.^Mr.  Charles  H.  Has  well 
designed  the  machinery  of  the  Fulton,  of  the  United  States 
Navy,  the  first  steam  war  vessel.  Rear  Admiral  Melville 
stated  before  the  American  Society  of  Mechanical  Engineers 
that  her  engines  worked  with  11  lbs.  steam  pressure,  24-in. 
vacuum  and  lurned  at  ]S  r.p.m.  The  rpinarkable  contrast  with 
present  practice  is  oiniihasizod  by  the  fact  that  Mr.  llaswcH 
is  now  living  and  has  personally  seen  the  entire  dcvclopmcut 
of  the  application  of  steam  to  war  ships. 


.RCH,  1905. 
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3UF -CYLINDER    VAUCLAIN    BALANCED    COMPOUND 

LOCOMOTIVE. 


4 — 6 — 0  Type — 'Fkisco  System. 

riie    Baldwin    Locomotive    Works    have    delivered    to    the 

risco  System,  for  use  on  the  Chicago  &  Eastern  Illinois,  a 

.ur-cylinder    balanced    compound,    on    the    Vauclain    system, 

liich  is  an  interesting  example  of  the  application  of  balanced 

.jmi)ounding  to  a  six-coupled  engine.     This  engine  is  designed 

,.r  freight  service,  and  the  firebox  extends  over  the  driving 

A  heels.     With    the   exception    of   unusually    long    guides    and 

!ston  rods,  the  engine  in  appearance  resembles  the  usual  con- 

iiu-tion  for  4 — 6 — 0  engines.       The  high-pressure   cylinders 

I  onnect  with  the  forward  axle  and  the  low-pressure  connect 

.1  the  second  axle.     This  design  differs  from  that  of  previous 


only  to  this  extent,  but  to  an  even  larger  degree  in  the  stand- 
ards it  is  possible  to  establish,  and  in  the  decreased  cost  of 
produc-tion  due  to  manufacturing  locomotive  parts  by  these 
standard  tools  on  large  scale,  and  accurately,  so  that  they 
will  fit  in  distant  roundhouses.  For  instance,  in  the  loco 
motive  repair  shops  the  customary  method  has  been  to  ream 
out  the  old  frame-bolt  hole  with  standard-taper  reamer,  but 
without  any  given  diameter.  The  new  method  would  call  for 
a  series  of  diameters  of  these  taper-bolts  varying  by  1-32  in. 
An  engine  passing  through  the  shops  would  have  all  her  fram^" 
holes  reamed  out  to  the  size  next  larger  than  the  one  previ- 
ously used.  This  could  be  done  with  a  standard  shoulder 
reamer  of  high-speed  steel,  the  resulting  hole  perfectly  ac- 
commodating the  bolts  in  stock.  Such  a  stock  of  bolts  on 
one  of  the  large  railroad  systems  in  this  country  represented 


VAUCLAIN     4-CYLINUEB     COMPOUND    LOCOMOTIVE — 'FUISCO     SYSTEM. 

W.  A.  Neitletox,  General  Superintendent  of  Motive  Power.  Baldwin  Locomotive  Works,  Buildera. 


.-^ix-coupled  designs  of  this  system,  illustrated  in  this  journal, 
in  the  connection  of  the  outside  main  rods  to  the  second  pair 
<tf  drivers.  The  chief  dimensions  are  given  in  the  accompany- 
ing table: 

4-Cylinder  Vauclain    Balanced   Compound   'Fbisc©   System. 

*iiiuge 4  ft.  8%   ins. 

<'.vlinder I514  ins.  and  26  ins.  by  26  ins. 

^  ii've    piston 

Boiler— Type    -. wagon    top 

Diameter 64  ins. 

Thickness  of  sbeets %    in.,  11-16  in.  and    %    in. 

Working   pressure    225    lbs. 

Ifuel     soft    coal 

staying    radial 

Firebox — material     steel 

'  I-«ngth 101%   ins. ;  width,  66  ins. 

'  •fP'h    front,   70   ins.  ;   back,    58  Vi    ins. 

lliiikness  of  sheets sides,   %   in.;  back,  %   in.;  crown,  7-16  in.; 

,,.  .  tube.    1/.    in. 

«ater  space front,  4  ins. ;  sides,  3^2  ins. ;  back,  31/2  Ins. 

I  iihos—material    iron,    wire    Ejauge   No.    11 

-Number   278;  diameter,  2»,4   ins. ;  length,  18  ft. 

TubM  ^"••fafe— Firebox    160.7    sq.    ft. 

rp    .     '      •*•■■••••••••••»••••••.»• •••■•••• ^,H33.7     SQ.    ft. 

'  "^"'    • .  .  .«v'..*V i  iV 3.094.4    sq.    ft. 

C.rate  area 46.69    sq.    ft. 

I M  u  iiiK    wheels — diameter    outside 62    ins 

Diameter  of  center    56    Ins 

i-.urnals   ...... front,  10  ins.  by  10-->i   Ins. ;  others.  9 'ins!  by  12  ins! 


1-MK  ne  truck  wheels,  front diameter,  30  ins. 

winiT'-''    ••..••••.• 51/2   ins.   bv   10   Ins. 

V  JiH '"'^""'''''^■•"^    ••••• 1-^   «•   6   ins. 

ititiil  ensTine    ...      .    ■    •  ot   «     t 

I  oliil   engine  and   tender 55   ft     8 

"I*^"^— on    driving   wheels    1.^4  qon 

On   truck,    front ! ' ' ; '  -^io'sln 


engine 


Total  engine  and  tender   (about)    .....'."..".'.'.". ^nd 

a„k-capacity    '.....'. •;•;■;;  -fi  nnn 


13    ft.    6  ins. 

.27   ft.   7  ins. 

8  Ins. 

lb>^. 

49,840  lbs. 

184,760  lbs. 

000  lbs. 


6,000    gallons 

JournauT"*'    ""   '^    .'  •  •'^'^T^'i.  ^l  ?"^- 

5  Ins.  by  9   ins. 


T.nder— Wheels,    No". "  8  '.'.*.*.'.'.'.'.'.'.'.*.*.".*,*. d 


SYSTEMATIZATION  AND  TOOL-ROOM  PRACTICE 
IN  RAILROAD  SHOPS. 


The  following  is  taken  from  a  very  valuable  article  on  the 
Systematization  and  Tool-Room  Practice  in  a  Railway  Repair 
■   'op,    by  Mr.  R.  Emerson,  which  appeared  in  The  Engineering 
'Ifigazine: 

System  as  applied  to  one  small  tool  room  is  a  paying  in- 

\'slnu'nt   in   the  lools  saved,  and   in   llio  facility  with   which 

'^  proprr  tools  arc  available  whe«  wanted.    System  as  ap- 

I'licd  to  the  tool  regulation  on  the  whole  railroad  pays,  not 


an  investment  of  less  than  $1,200.  Needless  to  say,  the  In- 
terest on  this  sum  and  on  the  somewhat  more  expensive  tools 
was  insignificant,  compared  to  the  greater  expense  of  putting 
in  bolts  in  the  old  individual  way.  It  is  the  province  of  the 
tool  man  to  care  for  these  reamers,  and  to  keep  them  to  stand- 
ard. In  order  to  do  this  properly,  a  tool  sjstem  is  needed 
whereby  it  will  be  impossible  for  a  man  to  have  one  of  them 
in  his  possession  long  enough  for  him  to  wear  it  below  stand- 
ard size. 

For  the  whole  system  the  tool-room  may  standardize  the 
manufacture  and  application,  as  noted  above,  of  frame  boltf. 
or  of  knuckle-joint  pins,  or  staybolts.  The  methods  in  the 
case  of  the  last  two  items  were  very  similar.  For  the  pins, 
standard  "taper-shoulder"  reamers  were  provided  for  each  size 
or  class  of  pin,  the  number  of  such  classes  being  reduced  to 
a  minimum — in  the  case  I  have  in  mind,  four.  Each  class  or 
nominal  size  was  provided  in  four  diameters,  verying  by  1-lfi 
in.  All  new  work  was  reamed  to  the  first  and  smallest  diam- 
eter, and  at  each  subsequent  overhauling  to  the  next  larger 
diameter.  The  use  of  these  shoulder-reamers  and  their  dis- 
tribution to  every  shop  and  roundhouse  of  any  size  on  the 
railroad  system  made  possible  the  manufacture  of  these  pins 
by  turret  lathe  methods,  to  standard  diameters  and  in  largp 
quantities,  and. the  distribution  of  these  pins  as  stock  to  the 
points  wher^they  would  be  needed,  thus  saving  entirely  th' 
expensive  method  of  turning  each  pin  separately  as  occasion  to 
quired  and  time  pressed.  Staybolts  also  are  made  very  accu 
rately  to  standard  diameters,  varying  by  1-lG  in.  and  1-32  in., 
and  to  various  lengths,  sample  staybolts  of  each  lot  being  ac 
curately  gauged  for  size  by  limit-thread  gauges.  Stock  of 
these  bolts  is  distributed  in  similar  fashion  to  that  of  frame 
l)olts  and  pins,  accurate  fitting  of  the  staybolts  being  insured 
by  the  maintenance,  by  frequent  inspection  throughout  all  the 
shops,  of  standard  size  of  staybolt  taps.  When  this  manu- 
factured stock  of  staybolts  is  first  furnished,  a  complete  can 
vass  of  every  staylwlt  tap  on  the  road  is  made  in  person,  by 
some  one  (-onipetent  for  the  j«>l).  These  taps  are  permitted  tn 
be  used  only  wliile  they  arc  within  3-1000  of  size,  all  others 
being  scrapiied. 

Of  course,  one  must  have  a  man,  one  with  large  ideas,  ex- 
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pcrieiue  and  inventive  fertility — presumal)ly  an  expensive  man 
— at  the  head  of  tliis  tool  system.  He  will  see  to  it  that  the 
tool-iooni  furnislies  templets,  jigs  and  tools  for  the  rapid 
production  on  large  scale  of  standard  parts  before  it  is  forced 
to  do  so  by  the  reiterated  demands  of  some  of  the  more 
pro^rt'ssive  foremen;  in  other  words,  that  the  tool-room  shall 
he  leading  the  shop.  The  tool  accounts  on  Western  American 
railways  vary  from  about  $100,000  to  $500,000  per  year,  and 
must  reach  ov  r  a  million  on  such  systems  as  the  Pennsylvania. 
This   sum  sounds   expensive   for   a   mere    Incidental   to   loco- 


motive maintenance;  and  it  is  expensive — extravagantly  so- 
unless  it  is  intelligently  spent.  Should  this  amount,  however 
be  doubled,  three  to  four  times  the  additional  expenditur 
could  be  saved  in  cost  of  locomotive  repairs.  It  can  be  au 
thoritatively  stated  that  whm  tool  expenditures  are  well  sys 
tematized,  the  eflBciency  ofi/the  system  as  a  manufacturin 
output  cheapener  is  not  only  manifolded,  but  the  actual  cos 
of  operating  the  system  Itself  can  be  materially  reduced- 
from  12  per  cent,  to  20  per  cent,  in  cases  under  my  own  ob 
servation. 


R.APID  PRODUCTION  VERTICAL  TURRET  LATHE. 


Kor  handling  lieavy  face  j)late  worlv  the  vertical  mill  illus- 
tial«>(l  in  ilu'  photograph  has  several  advantages  over  thrr 
horizontal  iat'jO.  The  view  of  the  mill  lying  on  its  side  shows 
its  clo.'^e  resemblance  in  that  position  to  a  horizontal  turret 
lathe,  and  justifies  calling  it  a  vertical  turret  lathe  The 
aJc!ntag«s  of  the  vertical  typo  are  that  the  work  can  be  much 
II. v..  c  easily  and  quickly  chucked,  there  is  a  freedom  froni 
vibration  and  chatter  which  is  due  largely  to  the  heavy  over- 
hangiipj;  parts  of  the  horizontal  type,  the  frame  or  bed  can 
be  mil  ie  niort'  rigid,  large  spindle  sizes  and  greater  power  are 
possible:  the  weight  of  the  table,  spindle  and  work  rests  direct- 
ly on  the  largp  angular  spindle  thrust  hearing  and  tends  to 
pre!<erve  the  alignment  rather  than  destroy  it;  the  side  head 
does  not  make  necessary  the  use  of  long  boring  bars  and  ex- 
tended tool  holders  in  the  vertical  turret,  both  heads  may  be 
oi)erated  jointly  on  work  of  small  diameter  without  inter- 
ference. 

The  vertical  head  will  face  30  ins.,  has  a  vertical  and  angu- 
lar movement  of  2r»  ins.,  and  may  lie  set  to  an  angle  of  45  d^g. 
either  side  of  the  center.  The  turret  has  five  sides  with  holes 
for  liMs-in.  tools  and  has  tapped  holes  for  attaching  special 
tool  holders.  The  side  head  is  equipped  with  a  four-faced 
turret  tool  holder,  ha.s  vertical  and  horizontal  feeds  and  may 
be  swiveled  for  angular  facing  up  to  40  deg.  either  side  of  the 
horizontal.  It  has  a  vertical  movement  of  28  ins.  and  a  hori- 
zontal and  angular  movement  of  15  ins.  The  heads  are  oper- 
ated independently  and  in  no  way  interfere  with  each  other. 
The  feeds  have  safety  jwints  so  arranged  that  carelessly  per- 
mitting the  heads  to  run  together  causes  no  damage  or  delay. 
This  device  does  not  weaken  the  feeds.  Bight  feeds,  independ- 
ent for  each  head,  are  provided  and  changes  to  any  one  of  these 
may  be  made  instantly  by  turning  the  star  wheel  to  the  prop?r 
point  on  the  index  plate.  Change  fiom  vertical  feed  to  cross 
feed  or  vice  versa  may  be  made  instantly  by  engaging  a  cen- 
trally located  drop  worm  with  worm  gears  on  the  end  of  the 
feed  rods.     Pull  gears  are  thus  eliminated. 


U.VI'Il)     rttOUl  CTIOX     VEKTIC.VL     TlRRhrT     L.XTIIE BtLL.\Rn     MACHI.M: 

TOOL   COMPANY. 


VIKW   UF   VK&TICAL  TUBRET   LATHE,  8H0WIK0   FTS   BESEUBLANOS  TO    HOBI/ONTAL  TTmSET  LATHE. 


By  means  of  a  speed  box  con- 
taining self-adjusting  and  powei* 
ful  friction  clutches,  which  are 
operated  by  a  lever  at  the  front 
of  the  tool,  15  table  speeds  may 
be  obtained  in  geometrical  pro- 
gression. The  table  may  be 
stopped  instantly  at  any  desired 
point  by  means  of  a  brake  with- 
out stopping  the  driving  pulley. 
The  table  is  34  ins.  in  diameter, 
and  is  driven  by  an  internal  spur 
gear  of  large  diameter.  The 
cross  and  side  rail.-  Iiave  a  ver- 
tical adjustment  oi  IJ  ins.  by 
power. 

All  gears  are  encased  and  well 
lubricated.  If  desired  the  ma- 
chine may  be  driven  by  a  7i4-h.p. 
constant  speed  motor  mounted  on 
a  bracket  at  the  side  or  rear  of 
the  machine.  The  net  weight  of 
this  machine,  which  is  made  by 
the  Bullard  Machine  Tool  Com- 
pany of  Bridgeport,  Ck>nn.,  Is 
9,000  lb«. 


■  IT. 


innr>. 


AAfERTCAN  EXriTNEEK   AND  KA]LT70.\1»  .10TT17NAL. 


09 


Jt'HAT  MOTIVE  POWER  OFFICERS  ARE   THINKING 

ABOUT. 

Editorial  Correspondence. 
; lease  lubrication  for  locomotives  is  increasing  in  favor. 
,  adverse  comments  were  heard.  Where  the  Elvin  driving 
.il  truck  box  grease  lubricator  has  been  applied  hot  boxes 
,111  to  have  been  greatly  reduced  in  frequency.  To  say  that 
.1  driving  boxes  have  become  ancient  history  is  asking  too 
uch  credulity,  but  there  is  no  doubt  that  this  system  of 
hrication  is  a  boon  to  the  railroads. 

one  road  had  lots  oC  trouble  when  grease  was  first  applied 

,  (iiiving  journals.     Grease  lubricators  were  put  into  a  lot 

new  engines  and  they  cut  the  journals  and  heated  in  a  dis- 

.■ssiiig  manner.    In  this  case  it  was  discovered  that  the  bear- 

iiiis.  wliirh  were  of  bronze,  were  extremely  hard.     When  re- 

,:ai«'(l  by  softer  brass  the  journals  gave  no  trouble.     Evidently 

Ir.  Elvin's  grease  is  particular  as  to  the  metal  with  which  it 

,i-so(iates.    It  must  not  have  a  "hard  character." 

.lournals  and  bearings  will  undoubtedly  wear  more  rapidly 
Aiili  grease  than  with  oil  lubrication,  but  if  grease  saves  the 
lilting  and  scoring  of  journals  due  to  heating,  it  is  probable 
ihat  the  amount  of  journal  material  saved  by  avoiding  fre- 
(|iiont  turnings  of  journals  will  more  than  compensate  for  the 
increased  wear. 

The  lubrication  problem  is  revealed  in  a  new  form  by  the 
Idconiotive  superheaters.  Important  as  they  are  in  simple  and 
tonipound  locomotives,  lubrication  questions  become  vital  ones 
in  connection  with  superheated  steam.  Doubtless  ordinary 
locomotives  with  the  older  types  of  lubricators  depend  in  a 
large  degree  upon  the  water  of  condensation  for  their  cylinder 
and  valve  lubrication.  It  is  known  that  when  a  cylinder  and 
valve  are  really  lubricated  with  oil,  the  reverse  lever  will  run 
a  couple  of  notches  higher  than  when  the  oH  gets  down  slowly. 
The  water  of  condensation,  if  it  does  not  lubricate,  at  least 
<  arries  off  some  of  the  heat,  and  as  long  as  the  engine  will  run 
the  matter  of  oil  lubrication  does  not  compel  the  attention  it 
deserves.  Superheaters,  however,  are  different.  They  will  not 
inn  at  all  without  excellent  lubrication  and  here  is  where  the 
^npeiheater  does  a  service  to  the  ordinary  locomotive.  In 
I  he  matter  of  piston  rod  and  valve  stem  packing  it  will  do  a 
>^imilar  service.  It  is  strange  that  lubrication  and  packing 
■^liould  depend  upon  the  introduction  of  a  new  system  which 
will  not  run  at  all  with  ordinary  precautions  in  order  to  be 
made  right.  Every  locomotive  needs  oil  in  its  valves  and 
( ylinders  from  the  very  first  stroke  in  starting.  This  requires 
a  positive  pump  effect  in  the  lubricator.  The  "big  locomotive" 
n^eds  all  the  help  it  can  have  from  the  best  possible  lubrica- 
tion. Motive  power  people  are  quite  ready  to  talk  on  this  sub- 
ject.    Tliey  realize  that  it  merits  more  attention. 

Not  so  long  ago  hands  came  up  in  holy  horror  when  in- 
<reased  driving  wheel  loads  were  suggested.  That  was  before 
the  days  of  80-in.  wheels.  Now  weights  of  over  20,000  lbs.  per 
wheel  excite  little  interest,  although  but  few  roads  have  been 
bold  in  this  advance.  The  Pennsylvania  uses  weights  as  great 
as  29,500  lbs.  per  wheel,  the  Burlington  25,000  lbs.  and  the  Lake 
Sliore  comes  out  with  its  new  2 — 6 — 2  type  passenger  locomo- 
tive with  29,000  lbs.  per  main  wheel.  Th«  Burlington  engine 
is  balanced  while  the  others  are  not,  and  yet  there  is  believed 
to  be  no  danger  to  the  track.  Of  course,  bridges  are  heavier 
and  track  better  than  formerly.  These  improvements  are  grad- 
ual and  all  roads  are  not  alike  in  providing  them.  Inasmuch 
as  increased  wheel  loads  constitute  the  best  possible  traction 
in(  reaser  it  is  to  be  hoped  that  progress  will  be  more  rapid  in 
'his  direction.  The  4-cylinder  balanced  compound  is  an  ef- 
fective influence  in  this  direction.  Its  possibilities  are  far 
from  being  exhatisted. 

Roundhouses  should  be  equipped  with  more  labor-saving 
appliances.  There  can  be  no  possible  question  of  the  absolute 
necessity  for  cranes  in  roundhouses.  Locomotive  parts  are  be- 
coming too  heavy  to  be  handled  by  hand  labor,  and  in  the  ab- 
sence of  suitable  facilities,  absolutely  necessary  work  which 
-Should  be  done  in  the  roundhouse  is  left  for  the  general  over- 


liauling  In  the  shops,  and  «*ngine  failures  as  well  as  costly  re- 
pairs are  the  result.  We  know  bow  roundhouses  can  be  built 
so  that  cranes  may  be  used  and  yet  pi-ogress  in  this  direction 
is  very  slow.  It  would  pay  the  railroads  to  equip  their  round- 
houses to  deal  entirely  with  light  repairs  and  thus  keep  many 
locomotives  out  of  the  shops.  An  ounce  of  repairs  in  tlie 
roundhouse  is  worth  a  ton  in  the  shops.  Every  important 
roundhouse  should  be  fitted  up  to  expeditiously  handle  running 
i-epairs  in  order  to  reduce  engine  failures  and  increase  locomo- 
tive mileage  between  shoppings.  Opinions  as  to  the  roundhouse 
are  undergoing  radical  changes,  and  the  present  tendency  is 
to  consider  their  repair  functions  as  paramount.  It  is  signifi- 
cant that  a  roun<lhonse  illustrated  about  three  years  ai^o  in 
this  journal  as  being  an  excellent  example  of  up" to  date  pra<;- 
tice  is  now  considered  obsolete  and  none  of  its  fine  points  ar;* 
considered  applicable  to  a  new  roundhouse  just  put  into  s«>r- 
\  ice  on  the  same  road.  It  is  al.so  ai)parent  that  railroads  are 
beginning  to  learn  that  locomotive  operation,  inchuiing  round- 
bouse  management,  requires  a  very  superior  stiperintending 
ability. 

Superheating  as  applied  to  lo<  omotives  is  attracting  the  at- 
tention of  railroad  men  in  a  remarkable  way.  So  also  are 
the  four-cylinder  balanced  compmiud  principle,  tiie  automatic 
stoker,  and,  in  fact,  every  other  principle  which  sterns  at  all 
likely  to  contribute  in  any  way  to  the  economy  of  the  o.)eration 
of  locomotives.  Railroad  men  have  never  been  blint^  to  ik)s- 
sible  economies,  but  they  are  now  interested  in  them  for  a  new 
reason,  which  may  as  well  be  plainly  stated.  It  is  th»i  limita- 
tion of  firing.  This  presents  a  reason  which  never  existed 
before  for  the  improvement  of  the  locomotive.  No  out;  in  this 
country  would  have  seriously  considered  such  an  improvement 
as  superheating  from  the  standpoint  of  locomotive  efliciencies 
alone,  but  when  it  presents  Ihe  possibility  of  enabling  the 
fireman  to  shovel  more  horse-power  into  the  firebox,  it  is 
looked  upon  with  favorable  interest.  One  American  load,  the 
Canadian  Pacific,  already  has  over  forty  locomotives  equippMi 
with  superheaters;  the  New  York  Central  has  one,  and  several 
other  roads  are  about  to  try  them.  The  superheat"  r,  which 
came  to  us  from  Germany,  has  been  improved  and  adapted  to 
our  conditions,  and  is  about  to  l>e  improved  still  fi.rther,  so 
that  superheating  may  be  carried  to  a  ijoint  limited  only  by 
such  questions  as  are  imposed  by  lubrication  and  packing. 
Of  all  the  possibilities  in  the  direction  of  increasinj^  the  effi- 
ciency of  locomotives  at  the  present  time,  this  onj  appears 
to  be  most  promising.  It  is  a  development  which  should  Ite 
most  carefully  watched  by  all.  If  it  should  bring  some  new 
troubles  it  will  also  bring  new  blessings,  and  those  who  are 
facing  the  problem  of  supplying  additional  capacity  for  sus- 
taining high  power  in  locomotiveg  should  not  await  the  re- 
sults of  the  experiments  of  their  neighbore,  but  should  under- 
take experiments  themselves.  This  applies  to  other  devices 
besides  superheating,  and  no  railroad  desiring  to  be  progres- 
sive can  afford  to  wait  a  day  in  unnecessary  delay  at  this 
critical  time  of  "engine  failures." 


Endurance  Tk.st  of  Electric  Locomotive. — A  continuous  run 
of  900  miles  in  14  consecutive  hours  has  boen  made  by  the 
electric  loiomotive  built  by  the  General  Electii<-  and  the  Ameri- 
can locomotive  companies,  on  the  New  York  Central  track  near 
Hoffmans,  N.  Y.  The  l)ehavior  of  the  bearings  was  entire'y 
satisfactory.  This  was  not  as  severe  as  a  straightway  run  uf 
900  miles,  because  the  experimental  track  is  short,  comiM'lling 
frequent  stops  and  reversals. 


Un!M«)Htaiii.e  Stri;et  Railways.— The  street  railway  returns 
of  the  year,  stated  in  the  advance  sheets  of  the  3«ith  Annual 
Report  of  the  Massat  husctts  Railroad  Commission,  arc  sug- 
gestive. Of  74  companies  operating  2,»)54  miles  of  main  track, 
30  failed  to  earn  expenses  and  fixed  charges;  25  paid  divi- 
dends; of  the  25  which  paid  dividends  14  earned  them  during 
the  year.  Five  companies,  as  stated  above,  have  been  in  the 
hands  of  receivers. 
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,    isimiHlily  nil  fvii.usive  man 

ill  si'o  to  it  that  the 

iPKk:.   .ii.u.-^    aim    tools    far    the    rapid 

"f  :jV;iuiia»>I  ii.lris   before  it  is  forced 

;    (l.-uiaqrts   of   some    of   the    more 

vvoiilsj,  iltiii  the  tool-room  shall 

vjiK     I'l..'  !<>ol  aciouiits  on  Wostf^rn  American 

■    ■' "tiL  flOO.oOo  to  $.jOO,OtlO   per  year,  and 

I  nil  cii'dj  sy>t<^in8  as  the  Pennsylvania. 

•r  a'  m<»re   hiddental   to   loco- 

HROivUv-^ipN    VEK  TICAL    "IL  RRET  LATHE. 

e  work  liie  vort:<tal  mill  iitns 
• \eral    advantages    over    ih  • 
>;  ,.,     mill  lyinK  »ii  iis  sidf  wliow.-^ 
.ir   ixMitiott  to  a  liiH'iiiunial  iiin<t 
>    vH'tieal    turret    lathe     TIm 
.ti<-  that  iluf  work  ran  he  miieli 
;iiii  kfd.    Ihere    is    a    ire«»«lom    from 
i:   rs  dii4>  lar}j«'ly  lu  the  heavy  over 
Mriy.onial  i>i»:^;   tlj.e  frani»r  or   l>«ii   raii 
iiinflU'  slZi's  and  ureaicr  powor  an- 
;iMe.  .-spindle  and  work  r«'sts  dirtvt 
i"''"  liirn.si    hearing  and    tends   to 
lian  (le.<troy  it:   iln'  side  h<>ad 
•>e, ■of.l.oii.i;  linririi;  liars  and  (>x 
-ill  mrrei,  hotli  liead:?  may  lie 

m;:i!'     diaiHtrt(H'     witlUlllt      Mltff- 

Uas  a  sertieal  ami  angu-' 
'•  an  anjjle  of  4.*)  d  y. 

:  II-    uiiic;  ua^  live  si<h'S  with  hul«'.^ 

U'lM  I    holes    for  Hnaehin.t;    ?peeial 

■  (piinped  '  with' a   four-l'ai-ed 

itinf  horizontal  ff>ed.';  iuiil   may 

■..■^-  up  i!.»   |0  (Iff;.  t»ii:her  side  ot  the 

.   .  ..;  niov^ineni  of  2>»  Iim.  and  a  hori- 

I  vcnu-iir  hf  l.r»  ins.     The  h  ads  are  (iper- 

\l\:y   interfere'  »-Uh.>»|iv-h  other. 

'   fan«e:i  that  earelfsstly.p  1- 

::;ij   ; n-.  i  iii  i    (■au.>-es  n<>  djimauf  or  de!ay. 

■•■•n!  f  n  llie  fe«ds.  '  PMrIu  l»'eds.  Independ- 

•iT  ami  fhauRPS  to  any  trtte  of  lh«n<(> 

lie  star  whKH-fo  the  prop  i 

-  piar.       V  Maiii.-'  liom  Vert  iear  feed  to  <-roS.s 

■  ni,-iy].(..inade  instantly  hy  engaging  a  een- 

•  ii'iji  Willi  worm  gears  on  the  end  of  tlie 

L  tbaa  oltminated 


motive  maintenance;   and  it  is  expensive— extravagantly  so- 
iinless  it  is  intelligently  spent.     Should  this  amount,  howeve 
be  doubled,   three   to   four  times   the  additional   expenditu^ 
<  ouid   be  saved  in  cost  of  locomotive  repairs.     It  can   be  a 
thoritatively  staled  that  when  tool  expenditures  are  well  sj 
trmatized,   the   efficiency   of  the   system    as   a  manufacturin 
output  iheapener  is  not  only  manifolded,  but  the  actual  COS 
of   operating   the   system   itself   can   be   materially    reduced - 
from  12  per  cent,  to  20  per  cent,  ui  cases  under  my  own  p' 
servation. 
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l,.vrUE,   bUOWINO    ITS    BESEMBLANCC  TO    nOBJ/ONTAL   TL'llBET   LATHE. 


Hy  means  of  a  >!l)Ped  box!  cony 

tiiiuinfi  ?:elf-adjusiinf;  and  poweiy 
fill    fiietion    (hitches,    which    are' 
o])«niled  by  a  lover  at  the  front 
of  tbe  tool-  l"»  Ubio  Speeds  may 
If    obtrtinotl    in    geonietricaV  pro 
i:rtssion.       The     tal>le     may     be 
.■-topped  instantly  at  any  desir<'i 
point  .!>j*mnans  yfa  l>rrtUe-.with 
out   slopping   the  drivfn.g   puHey. 
TIk"  tablV'  is  .".1   ins.  hi  dianielrr. 
and  is  diiv(>n  by  an  ijitemal  s[hii 
gear     of    large    (IjametfM'iThO;^ 
cross  and  sido  rMt!s  liaVe-  a.:.veP'. 
t i<al    ad juHtnufiit   ojl   12 :  irisu-  tty? 
power.  '..  ■:  :-:.,.'v  •?■!;/;:  ■''■■"''•"•^'V 

An" gears  ai*f'.ene.ased  anil;wtNt;';' 
!iit»rJ<ate.d.       If  desired  th6.  nia' 
(bine  may  be  flrjveh  by  a  7',4-^P 
loiistaiit  speed  motor  mounted  on 
a  iiracket  at  tb«  Ri<le  or  rear  of, 
1  lie  machine.    The  nietweigbt  of 
this  machine,  which  Is  made  by 
the  Bullard  Machine  Tool  Com 
pany    .  r    Rridgeport,    Conn.    Is 
0.000  Iba.  ^^' 


M..  l'.'"'' 


niK]fl<?l\)^v^K^#l^iJ;,A>J>:/K^  jaiiUN;:V|. 
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ilAI    MOIIVE  POWER  OFFICERS   ARE   THINKING 

ABOUT. 


,r;is.-   lul»vi«aiion    for    loiiimoiives   is    iurreasiug    in    favoi'; 

adverse  c-oiuiiientsi»erp  licard.     Where  t!ie  I%lviii   diiviiiir 

triK-k   Im.v  grease  lul»ri«alor  has  been  applied  ht>l   boxes 
•!!  lo  hav<;  Ix-en  greatly  reduced  in  freqiipnry.     To  say  dial 

(Hiving  lM)xes  have  l)e(onie  amieiif   history  is  asl<ing  loo 
,  li   rr«'dutity,  bill   tiiefe  is   no   doubt    i hat   this  system   of 

;.;iii(iii  is  a  boon  to  the  railroads. 
Ml'    inad   liail  lots  oi   trouble  when  grease  was  first   apj)lled 

living  .i<turiials.     dreasi'  lubricators   were   put  into   a  lot 

•  \v  engines  and  tliey  cut   llie  journals  atid  lieated  in  a  dic- 
ing manner.     In  tins  i  ase  it  was  discovered  that  ilie  Mear-, 

wliicli    were  of  liron/.e,   wj-ro extremely   hanl.     When    re- 

.  .1  liy  softer  brass  the  journals  gave  lui  Iroubh".     Kvidently 

l:^lviii's  grease  is  particular  as  to  the  metal  vvitli  which  it 

iiiates.     H.  must   not  liave  a  "liaril  character." 

luiiinals  and   bearings   will   umioubiedly  wear  more  rapidly 

I  urease  than   with  oil   iubricai  ion.  but    if  grease  saves  tiie 

iiig  and  scoring  of  journals  (Itie  lo  liealing,  it  is  prr)ltabh.' 

.     the  amount   of  jotirnal   materiaJ   saved  i>y   avoiding  fre- 

.  II     iiirMJiigs  of  journals  will  more  than  «'Omi)ensateffoi'>  the 

•  used    weai\,     -V.-.  ,  .,  •>    •       ..-■;'-••  ■•^;■'^■;'^•.  •■;=.'  :'\'^^- 
I  it    liibriiatiofi  problem"  is   revealetl  in  a  nrw   form  l)r  thfe 

MiKtiivc  superheaieis.     Important  as  tliey  are  in  simple  and 

■  |ii)iMiii   locomotives,  luluii  ai  ion  questions  i)e<ome  vital  oneS 

.iiiiiiection    witli    supeilicate^l    steam.      LHrnbtless    ordinary 

Miiiiiiives   with    the   <dder   types   of   lubricators    depetid    iti   a 

ji   degree  Upon  the  water  of  condensation  for  their  <ylinder 

i  valve  lubrication.     It  is  Known  tliat  when  a  cyliniler  and 

\.<.iatP" really  liibricaltMl  with  oil,  the  reverse  Jever  will  rim 

.    onple  of  notches  higher  than  when  the  oil  gets  dinvn  slowly. 

Tlj<-  wan  r  of  comiensatictn.   if  if    d(»es   not   lubricate,  at   least 

irirb's  off  some  ot  the  heat,  and  as  long  as  the  engine  will  j-un 

■    niatfrrof  oil   liihricalion   does-  i>()t  com  |)cl   the  atteutionvit:" 

^'•tvesi;    Supeiireaicrs,  lioweviM,  are  difteri'nt.     They  wilT not 

OI  al  all  without   excellent  liibrf(  atlon  and  here  is  wiieie  the 

iiierheater   doe.s   a    service    to   the   ordinary    Jocomolive.      In 

•    inaiter  of  piston  rod  ami  valve  stem  packing  it   will, do  a 

Miliar   servL(-ei.r- It   is  (strange   that    lubrication    and   packing 

i.iild  depend  Upon   the  intro<luctioii  Of  a  new  system   w'hicli 

ill  not   rim  at  all    with   ordinary   jiretautions  in  ordir  to  be 

'uade   ril^hf.  '  Kvery  Jocomotive    m^eds    oil    in    iis    valves   and 

iiiders  fr«un  the  yery  lirst  stroke  in  starting.    This  re«ntiree'- 

I  positive  itump  effect  in  the  luluit-ator.    The    "big  lorcmiotive'' 

M--«'ds  ail  the  help  it  can  have  friun  the  Ite.st,  jiossihle  lubrica- 

ioii;     Motive  power  people  are  (luiie  ready  to  talk  (ui  this  sub- 

'  I      Tliey  realize  tliat  it  merits  more  attention. 

.\<ii    .s-o   long  ago   hands  came  up   in   holy   horror   when   in- 

'caseij  ilriving  whe;  I  loads  were  suggested.     That  was  before 

he  (lays  of  ^*)-'ui.  wheels.     Now  weights  of  over  L'o.ooo  His,  per 

wheel  ex«ite  little  interest,  although   but  few   roads  have  been 

•''I  in  this  advant-e. ;  The  I'ennsylvaniatisptii  weights  as  great 

i>  -':•.. "itiu  n»s.  per  wlirel.  the  Ibirlington  2r».or><i  ll)s.  an«l  the  Lake 

^liore  ((uiies  out  with   its  Hew  J— ti^i'  type  iiassenger  locomo- 

"\'    with   L'H.ooo  Ills.  |)er  main  wheel.     Tho  Ibtrlingion  engine 

is  tialaiic  c(i   while  the  others  are  hot.  and  yet   liieie  js  helieveti 

'•(>  Ite  no  danger  to  the  I  raik.     Of  couise.  bridges  are  heavier 

atid  track  brtter  than  fornieriy.    These  improvements  are  gi-acl- 

lal  and  all  roads  are  not  alike   in  providing  them,     inasmuch 

H>  increa.sed   wlieel   loads  eonst it iite  the   best    iiossibh-  (laction 

i'lMiaser  if  iK  1;0  l)e  hoped  tiiai    progress  will  he  moiv  rapid  ilC, 

'liis   direct i<Mi.      The    t cyliniler    balaiictd    c<imp«)und    is   an    ef: 

'••ciive    intliietice    ill    this   direct  ion.      Its    possibilities    are   far 

lloni    being   exhausted.  :  V  ' 

Uoiinilhoiises  slioutii:  Iw  <'(inip|M*d  with  more  lalior-saving 
aiipliaiices.  TlH're  can  be  no  ptissible  ipiestion  of  the  absolute 
iic.s^iiy  f(M-  cranes  in  it)undh<»uses.  Locomotive  jiarts  are  be- 
•  iiuing  loo  lieavy  to  be  iiandled  by  haml  lalior.  and  in  the  ab- 
'^••iiee  Of  Htii table  facilities,  absolutely  necessary  work  which 
■should  be  done  in  the  roundhouse  islieft  for  the  general  over- 


lianling  ill  ih»>^liops.  tind  engimrTafilnrcsf  a«:  wieft;;a»  »^;ly  " 
jiairs  am  the'resiiit.     We  know  hoW;  r«Mindtionsev  can  l>e  fMiiii 
so  that  craiies  may  be  iiseil  and  yet   progress  in  this  diiei:i<»ii 
is  very  slow,     it  would  i»ay  liie  railroads  lo  equip  ihciv  roun<l- 
honses  to  deal  entirely  with  light  rei>airs  and  thnts  k^'eji  man\ 
Jd<  omot  ives  out  of  the  shops- :'. An  ouncfe  of  re|>atrs   i 1 1 
roundhouse   is  Worth   a  txm   in   the  shops.     Kvery    inuHnuiu 
roundhous<'  siiould  \h'  tilted  up  t«i  eX|X'<litiou*.ly  haiulle  lunntnu 
rejiairs  in  order  to  reduce  ennine  failures  and  incnase  bu-onio 
live  mileage  bei."w;een  shoitpingsl    Opiiiions  aii  10  till?  I'ttUfiiliiOH-' 
ire  undergoing  radical  changes;  and  tlij;  preseiit  t«»ulen<y  itj 
to  consider  liieir  repair  fun<tions  as  paramount.     It  is  signili 
cant   that    a  ioun<liiJ'tse  ilh.siral.e;.!  about   ilijej    x.ars  nt:o    in 
til  is  joti  i:iial  as  being  an  e>i«'etiertt  e^iiitii**  ot  up  t  •  i .  n 

tliseTs*  now f.onsidered.  otjsob'le  .^«(.iKtne  -aC.jJts^^ne  poini  -  ;i  ■ 
considered   applic^blf  t»j  a   n«*''JC  ro!iiidh«iu!*«'  just:  pu'    in'' 
vi^-e  «m  the  same  r(\td.     It  fs  als<»  apparent  that    raiini;«d-  .1 
tieginnihg  10  learn  ttiai  io<:oun>iivo  op«'ratiixH,  inidudin^;  rouii": 
hotline  luauagenieiit,   n^quit'es  a".. very  .<*Hjhvrifi!r  .shpii'riiti^'ndTti- 
afiiity.   >c:_-v:^-.v   •■-.;.:-  V;:        ' 

Siipi  rheflitittg-as  aitpli»fl  t«»  ioconioiue-  i~  ai ;  1  a- i  lOi,  im  iti 
lent  ion  of  railr<»ad  men  in  a  ivmarkaide  way  So  ulso  ac 
the  four-i'y Under  J>alan<'en  i-ontponn*!  |;H;ncipl<  •  iiiomat !• 

stoker,  au«i;:  iij^  taci>  ev^sry  o( her  pi;iiK-ii4c  whtvii 
lilxely  to  coniiiiiuie  U\  any  way  to  the  ecomuny  of  ;lic  o.i. rai^i, 
of  locomotives,     llailroail  men  have  ueve^r  beeji   hUm.   to  po- 
sible  economics,  i»ut  they  are  now  interested  ju  them  ftirnji^w 
reason/  wliich  may  as  well  i)e  plaihly  stated.    It  is  ih<:  Jimita 
lion  of  firing:    Tins,  prt-seuts  a  reaisofl   whh^i   a^vvi    exi-ste  1 
hefiue   for  the  imiu'oveinent  of  the  locomotive.     No  . on-'  in  ihJs 
ccmniry  would  have  seriously  considered  sucl)  an  iiaproveineni 
as  snperlieating  from  the  standpoint  of  ioconioiive  etii<'i**n'ie.- 
alon€,:;initv>'he:n  it  presents   the'  possihiJity,  of  ijiiabliiiw 
fireman   to   shovel    more   horse-powvr   into    the   <ireb«*x,    ii   1- 
looked  upon  with  favoiabh-  jniv'rest.     One  American  road^  ih« 
Canadian  l*acitii;,  already  has  over  forty  lot.%»mo4ivfs  .  onit*!'  'i 
■With  siii)ei-heaieF»;tlK.' New  YoHi  Central  Jiasohe. 
other  roads  are  a  lion  t  to  try.-.  tU«?Jli.  JcU^  superiieaK.r, :  wdi.  ii 
came  to  us  from  iJermany,  iias  been  im  proved  an<l  a  lapt«i!  ii. 
our  conditions,  ajid   is  about  tu  be   iinjiroved  slilJ   ii  rth»i-.   ><> 
that  sniierlieating   may  he  i-arrttert  ■  t»  a  ]t<iint   }imil«*ii  <«ity   ti> 
srt'cli  iitiesiioiis  ,as   are  im|»«se<l "  by   inhrivaUKm;' ami   iiaeking. 
Of  all  ih*  possiliilifies.  in  live ;dir«?«:t ion  of  iucix',asin:4   •  i-      tfi 
«'iency   (»f   locomotives   at    the   pfesenr    time,   this   on-   a|i|MMi> 
to  be  most  promising.       It   is  a  dwelojuneiit  which  .shotilil  )•< 
niost  carefnUy  Watrhtd  by  all.     If  it  slioivld  hriiig  some  new 
trouWes  it  "will- also  itrinig  new  hles^:ings,  aiid  th<^  ttirho-'iire 
facing  the   prolilem  of  .snpjdyliig  additional   capacity   for  su> 
taining  high    power   in   locomolives  .should    not    await    the   r« 
suits  of  the  exi«.'riments  of  thoir  n«ighlMtrs.  hu*  <honld  under 
take  experiments   themselves.     ITiis  app]i<-  tier   devi'-- 

besiiles  su])erheatin,i;,  and  n<»  railroad  desiring  to  be.  progrfs 
sjve  can  afford  10  wait  a  day  in  unneees.sary  >i;e1ay  at  tjiis 
critical   tim*;  of  •"engine  failures," 


l']\iM  i:\MK  Tt;sr  01   Kr,i.t  iinr  I.ih'hmuiixk.—  .V  continuums  rut' 
of  '.mo  miles  in    11   i-onseciuive  hom-s  has  heen   made  by   the 
eh'ctric  Io<  omolive  |>uilt  by  theijvneial  Klectjii   and  tlie  .\nieri 
(an  l..o<-omotive  ••ompanies.  oH-HieNew  y«rK  Central  track  i»«ai 
Hoflnians,  X;  Vi     Tlie  liehavior  of  the.  Iwariags   was  «Mr 
satisfactory.     This   was  not  as  severe  as  a  stiaightway   run 
Stop  mill  s.  because  the  expei  inn'iiial   iraci<   i<  <hnti     ,  iini'MiliM-; 
frequent  /stops  and   reversals. 


r.vi'iwu  ir.viuK  StiM.nr  Uaiiw.vyn  The  Kli-eet  railway  leiuiii-- 
of  the  year,  stated  in  the  advance  sii.ets  of  the  :^«vth  .\nnuai 
llejioi  t  of  the  .Massa<  ini.-»i  lis  Uaiiioad  Contnii.ssion,  an-  sug- 
gestive. Of  74  companies  oiwraiing  i',tM4  mih*s  of  main  tra<k. 
3«»  failed  to  earn  expenses  and  fixed  char.!i's;  ::.".  paid  "ii\ 
dends:  of  the  !'.">  whi«h|)ahl  dividends  14  earned  i hem  during 
the  year.  Five  companies,  as  siaieii  alune  tiave  he  n  in  ih<- 
hands  of  reeeiver.<5.^  ■       .'%  '    . 
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A.  SOCKET 


FOR  CRANE  SLINGS  FOR   LIFTING    LOCO- 
MOTIVES. 


HYDRAULIC  RIVETER  OPERATED  BY  A  NEW  SYSTEN 


In  response  to  au  inquiry  for  a  rule  for  dpsigning  sockets 
for  crane  slings  for  lifting  heavy  locomotives  the  accompany- 
ing sketch  has  been  secured,  which  illustrates  a  socket  made 
for  use  in  connection  with  a  flexible  steel  cable.  The  usual 
way  for  fastening  the  cable  is  to  splice  an  eye  in  the  end, 
forming  a  loop  on  a  thimble  enclosing  a  link  or  hook.  The 
sketch  illustrates  a  wrought  iron  cone  socket  into  which  the 
cable  Is  leaded.  It  forms  a  simple  and  secure  method  of  fast- 
ening and  is  in  use  in  the  locomotive  erecting  shops  of  the 
Delaware,  Lackawanna  &  Western  Railroad  at  Scranton,  Pa. 
The  dimensions  are  intended  to  be  liberal  and  the  construc- 
tion is  the  same  as  that  employed  on  the  Brooklyn  and  the 
Niagara  Kails  suspension  bridges,  although  the  proportion  of 
the  sockets  are  not  the  same.  This  socket  has  more  liberal 
dimensinuR  than  those  on  the  market,  which  is  believed  to  be 


SOCKET   FOn  CRAXK  SUNOS   FOR  LH-TIXU  LOCOMOTIVES. 

good  practice,  considering  the  danger  of  injury  to  many  men 
which  the  fall  of  the  locomotive  would  cause. 

A  cable  ordinarily  Ivi  in.  in  diameter  is  used  and  the 
sockets  provide  for  a  link  at  one  end  of  the  gling  and  a  hook 
at  the  other.  With  a  double  crane  hook  two  links  are  pro- 
vided. Of  course  this  sling  is  used  for  the  front  end  of  the 
locomotive  only.  In  leading  in  these  soc-lcets,  after  being 
threaded  through  the  small  ends  of  the  cones  the  wires  were 
frayed  out  and  many  of  the  ends  of  single  wires  were  bent 
over  into  the  shape  of  hooks  so  that  when  the  melted  lead  was 
poured  in  it  ran  around  each  separate  wire  and  formed  a  solid 
cone  shaped  bulb  on  the  ends  of  the  sling.  In  order  to  guard 
against  the  possibility  of  the  cable  drawing  through,  a  small 
quantity  of  antimony  is  used  to  harden  the  lead.  The 
sockets  are  made  of  wrought  iron. 


You.NG  .Me>\s  Cjihistiax  Association  Results  of  the  Yeau.— 
Mr.  E.  >l.  Willis,  secretary  of  the  railroad  d(>partmt'nt  of  the  In- 
ternational Committee  of  Yuuug  Mcn'.s  Christian  Association.^  lias 
tran.suiittod  a  now  railroad  department  pami»hlet  entitled  "Results 
of  the  Year,"  which  des«ril>e.s  graphically  and  conci.sely  the  re- 
markable development  of  the  a.ss<Miiition  work  among  railroad  men 
dining  the  year  llMJl.  New  buildings  have  been  occupied  at  10 
dilTerent  points;  four  buildings  liave  lieen  enlarged  to  acconlmodato 
the  growing  menibersliip  iind  2Jl  diflerent  railroad  comi)auies  have 
co-operated  in  contributing  the  fund  of  .$o(M»,;!(>tJ  e-viieinli-d  on  these 
i'U  buildings.  Eleven  of  the  111  buildings  are  for  new  as.so<-iations 
and  a.-<soci;ilions  have  been  organized  at  live  other  points  dining  the 
year.  The  ediicalional  work  has  shown  a  gain  of  over  4(1  lier  <eill. 
in  twelve  months.  New  members  to  the  number  of  !>.S00  have  been 
added,  making  a  total  membership  for  20.S  associations  of  72.1  IS. 
Thei  total  average  daily  attendance  at  these  buildings  was  o7,4H> 
during  the  year.  The  heartiest  support  sind  co-operjition  is  ore<Iited 
to  the  men  themselves  and  it  is  hoped  that  the  railroads  will  do 
their  |>art  in  meeting  t!ie  U'-eds  of  their  emph)yees.  New  buildings 
are  practically  a.ssured  j»t  KJ  additional  points.  The  pamphlet  il- 
lustrates a  large  number  of  buildings  in  all  parts  of  the  country, 
and  the  magnitude  of  the  work  is  indicated,  which  cannot  fail  to 
make  it  a  very  powerful  influence  among  railroad  men.  The  pamph- 
let closes  with  the  following  quotation  from  the  Hon.  I'aul  Mor- 
ton :  "The  Railroad  Young  Men's  Christian  Association  is  good 
for  the  men,  better  for  the  company,  but  best  of  all  for  the  public." 


This  riveter  has  an  18  ft.  6  in.  gap,  a  riveting  capacity  up  t 
l')0  tons  and  a  plate  closing  capacity  of  30  tons.  Under  th 
new  system  by  which  it  is  operated  no  hydraulic  pumps  or  at 
cumulators  are  required  and  costly  hydraulic  valves  and  higl 
pressure  water  mains  are  done  away  with.  The  hydraulic  prei= 
sure  of  1,500  libs,  per  sq.  in.  is  uniform  and  the  machine  is  fre- 
from  shock.*  caused  by  the  dropping  of  the  accumulator  whei; 
the  pump  and  accumulator  system  is  used. 

The  arrangement  for  operating  the  machine  is  clearly  shown 
in  the  drawing.  By  means  of  the  lever  which  controls  the 
three-way  valve  C,  air  at  125  lbs.  pressure  per  sq.  in.  is  ad- 
mitted to  what  is  known  ag  the  large  differential.  This  con- 
sists of  the  small  8%  by  30  in.  water  cylinder  F,  and  the  large 
ol-in.  air  cylinder.  The  ram  which  compresses  the  water  in 
the  upper  part  of  the  smaller  cylinder  is  connected  to  the  same 
rod  as  th»?  piston  in  the  air  cylinder. 

As  compressed  air  is  used  in  practically  all  boiler  and  bridge 
shops,  hydraulic  machinery  operated  by  this  system  can 
readily  be  added  to  the  equipment  without  installing  an  expen- 
sive hydraulic  system.     A  substantial   saving  in   the  cost  of 


l-.v.  lU.  '   Kloorline 

IIYDKAULIC     KIVKTEK    OI'KRATED    BY    A     NEW     SYSTEM. 

operation  is  also  claimed.  The  pressure  from  the  larger  dif- 
ferential operates  both  the  riveter  and  the  plate  closer,  the 
I)late  clo.ser  automatically  working  in  advance  of  the 
riveter.  By  means  of  the  three-way  valve  E  the  plate  closer 
can  be  cut  out  when  not  required.  The  small  differential  B 
furnishes  pressure  to  push  back  the  riveter  and  plate  closer. 
Air  pressure  acts  on  this  differential  at  all  times  but  if  neces- 
sary can  be  cut  off  by  means  of  the  valve  I). 

This  system  which  is  being  patented  by  Mr.  VVm.  H.  Wood. 
Hydraulic  Engineer,  Media,  Pa.,  has  been  in  use  for  some 
time  operating  several  machines  with  excellent  results. 


TlIE  Cost  of  Gas  v.s.  Steam  Power.  Comparisons  between 
operating  costs  of  gas  and  steam  power  stations  are  not  often 
made  on  a  fair  basis,  but  the  Engineering  Review  records  a 
comparison  of  two  stations  on  the  same  system,  operated  by 
the  same  company,  and  so  situated  that  the  cost  of  fuel  of 
both  is  exactly  alike.  The  stations  are  in  Guernsey,  one  at 
St.  Peterport  and  the  other  at  St.  Sampsons.  For  the  month 
of  October*  the  cost  per  unit  generated  was  69.2c.  for  the  gas 
driven  and  103c.  for  the  steam  driven  plant. 
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HIPE  THREADING  AND  CUTTING   MACHINE. 

he  4-in.  pipe-threading  and  cutting;  machine  shown  in  the 
ograph  is  of  recent  design  and  embodies  a  number  of  im- 
ant  improvements.  The  construction  is  substantial,  its 
ation  is  accurate  and  powerful  and  changes  in  speed  or  ad- 
aient  may  be  quickly  and  easily  made.  The  bed  is  cast  in 
piece.  Six  spindle  speeds  obtained  by  machine  cut  steel 
ring  gears  are  available.    The  speed  changes  may  be  made 


ill  tlu;  horo  of  th(!  (li«vli«'ad  In  i)revent  fine  cliips  from  passing 
llirougli.  The  die  head  A  may  Ije  slid  aside  before  cutting  off 
the  pipe  or  removing  it  from  the  machine,  thereby  prevent- 
ing the  ruining  of  the  bottom  chasers  by  dragging  the  pipe 
across  them. 

The  cutting-ofE  slide  is  fitted  with  a  lathe  tool  post;  the  burr 
can  thus  be  cut  out  of  the  pipe  by  turning  the  tool  at  an  angle 
after  the  pipe  is  cut  off.  The  gripping  chuck  at  the  front  of 
the  spindle  is  universal;  the  scroll  chuck  at  the  rear  is  used 

only  for  centering  the  pipe. 
A  rotary  pump  delivers  oil  to 
both  the  die-head  and  the  cut- 
ting-off  tool.  Tills  machine 
weighs  about  4,000  lbs.  and  is 
made  by  the  Standard  En- 
siinoering  Company  of  Ell- 
wood  City,  Pa. 


STANDARD    WIELAND    4-lN.    PIPE    THREADING    AND    CUTTING    M.-VCIIINE. 


VWlCk-AMD      Die.       MCCMANISM 


DIE  OPEBATIXG   MECHANISM. 


while  the  machine  is  in  motion  by  means  of  levers  conveni- 
'•ntly  placed  for  the  operator. 

The  die  operating  mechanism  is  a  straight  line  lever  device 

and  as  it  has  no  connection  with  the  adjusting  screw  is  not 

liable  to  become  loose.    The  adjusting  screw  H  passes  through 

a  fulcrum  nut  or  block  G.    The  latter  is  provided  with  a  clamp 

inl>  to  make  the  adjustment   positive.     Moving  the   fulcrum 

i^lock  G  to  the  left  by  means  of  hand  wheel  J,  which  is  keyed 

'<j  adjusting   screw   H,   contracts    the   chasers   radially.     The 

'-•ver  P  has  an  arc-shaped  fin  whiQh  rides  on  its  rest  and  auto- 

imtically  centers  the  lever  and  connecting  link  E  in  a  straight 

me  at  all  points  of  adjustment.     Grooves  cannot  be  gouged 

;ii  ross  the  threads  with  this  mechanism,  as   the  chasers  are 

■'  ith drawn  from  the  pipe  the  moment  the  lever  is  raised.    The 

am  ring  B  has  an  opening  opposite  each  chaser  which  allows 

iie   passageway    to   be   cleaned    without    removing   the    ring. 

riie  lower  chasers,  1,  2  and  3,  have  a  groove  and  are  put  into 

!ace  from  the  inside  of  the  die-head.     The  upper  chasers,  4, 

and  6,  have  projecting  pins  and  are  inserted  from  the  outside 

!nough  holes  in  the  periphery  of  the  cam  ring.     None  of  the 

IiasM-s  lan  drop  out  of  place,  and  no  stop  is  required  on  the 

im  ring.  The  chasers  are  unusually  deep,  and  if  proper  attention 

^  given  to  keep  them  sharp,  will  cut  a  full  thread  on  any  kind 

f  pipe  at  one  cut.    Those  for  4-in.  pipe  will,  when  new,  cut  a 

•frfect  thread  or  screw  end  2  ins.  long.     This  is  of  advantage 

II  several  ways:    It  enables  the  cutting  of  a  full  taper  thread 

-or  heavy  fittings  tapped  deeper  than  standard — the  Briggs' 

standard  4-in.  threau  being  only  1.05  inches  long;  and  it  also 

allows  the  entrance  of  the  chasers  to  be  ground  when  necessary 

and  still  leave  enough  depth  for  a  standard  thread.    The  face 

ring  C,  through  which  screws  pass  to  bear  it  against  the  front 

of  the  chasers,  has  an  interlocking  ring  fitting  into  a  recess 


Mecuamcal  Draft. — Referring  to  this  subject  the  Engineer- 
ing Review  (rx)ndon)  in  a  recent  issue,  states  that:  "By  such  an 
arrangement  the  coal  con.suinption  may  be  increased  from  tlie 
15  to  20  lbs.  per  sq.  ft.  of  grate  possible  with  chimney-draft  to 
30  to  40  lbs.  per  ft.  under  ordinary  condition.s,  and  beyond  tliis 
amount  under  special  circumstances.  This  results  not  only  in  a 
proportionate  increase  of  steaming  capacity  in  the  boilers,  but  in 
a  greater  efficiency  of  combustion,  and  consequent  economy.  Most 
steam-boiler  plants  nowadays  are  provided  with  economizers. 
Where  .such  is  the  ca.se  an  opening  is  made  in  the  flue  between  the 
economizers  and  chimney,  and  the  fan  inlet  connected  thereto  by 
a  short  brick  or  metal  flue.  Another  opening  is  made  in  the 
main  flue  at  a  point  nearer  the  chimney,  or  into  the  ohimney  it- 
self, and  this  opening  is  connected  to  the  fan  outlet  in  the  same 
way  as  to  the  inlet.  Between  the  openings,  and  inside  the  main 
flue,  is  placed  a  damper,  so  that  all  gases  after  leaving  the  boilers 
must  of  neces.sity  pass  through  the  fan  on  their  \v:iy  to  the  chim- 
ney, so  long  as  the  damper  is  closetl.  It  is  also  customary  to  place 
dampers  both  at  the  iulot  and  outlet  of  the  fan,  so  that  by  manip- 
ulating the.se  two  an<l  the  one  in  tlio  main  flue,  the  fan  may  be 
cut  out,  and  natural  draft  resorted  to  in  case  of  necessity.  The 
.same  arrangement  applies  where  no  (^-onomiztM^*  are  installed,  and 
in  su<-h  cases  the  fan  handles  tlie  gases  at  the  li%h  teini»eratnrc 
at  wlii<h  they  leave  the  boilers."  -   -^  ;.~~. 


An  Ancient  Makesiiiit. — A  peculiar  locomotive  which  was 
built  in  the  year  1874  is  at  present  at  work  at  the  Coed  Taloa 
Colliery,  North  Wales.  The  frame  and  wheels  are  the  remains 
of  an  old  coal  wagon,  and  upon  this  frame  has  been  fixed  an 
old  portable  engine,  the  motion  of  the  main  shaft  being  com- 
municated by  cog  wheels  to  the  axle  of  the  wagon,  geared  in 
such  a  manner  as  to  add  considerably  to  its  power.  The  speed 
limit  is  six  miles  per  hour. 


Id- 
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MOTOR-DRIVEN    SHAPER. 


WROUGHT    IRON    SIDE-ROD    OIL    CUPS. 


Tlie  25-in.  crank  shaper  illustrated  in  the  photograph  Is 
driven  through  a  Morse  silent  ohain  by  a  3i^-h.p.  Cror;ker- 
Wheeler  variable  speed  motor,  which  is  mounted  on  an  ex- 
tension of  the  base  at  the  rear  of  the  machine.  The  back 
gears,  which  are  operated  by  a  lever  at  the  rear,  and  the 
variable  speed  motor  afford  a  range  of  speeds  of  from  (J  1-3  to 
44  strokes  per  minute.  The  motor  controller  and  switch  arc 
placed  on  the  side  of  the  column  within  easy  reach  of  the 
operator. 


We  have  received  drawings  of  wrought  iron  side-rod  oil 
cups,  together  with  the  punches  and  dies  used  in  making  th  tn. 
These  cups  are  made  under  a  steam  hammer  and  at  one  b'  w. 


MOTOU     Itl{l\>:\     CMANK     SIIAPEK. JOHN      sIKCT.)!:     .S1I.VI>KK    COM  I'A.N  V. 

The  feed  mechanism  and  the  crank  for  adjusting  the  length 
of  the  stroke  may  readily  be  adjusted  by  the  operator  from 
his  po.sition  in  front  of  the  machine.  The  top  of  the  tablo 
measures  IG  by  25  ins.  It  is  slotted  on  three  sides  and  can 
easily  be  removed,  thus  allowing  work  to  be  fastened  to  the 
slotted  apron  to  which  it  is  attached.  Tlie  table  has  an  auto- 
matic cross  feed  of  271:;  ins.  and  a  vertical  adjustment  of  11 
ins.  An  opening  under  the  ram  will  admit  shafts  as  large 
as  3'-j  ins.  in  diameter  for  cutting  key  ways. 

The  lever  at  the  rear  of  the  graduated  head  allows  it  to  be 
loosened  and  swiveled  to  any  angle  and  instantly  fastened  in 
place.  The  tool  head  has  an  adjustment  of  9  ins.  All  feeds  are 
automatic  and  can  be  adjusted  while  the  machine  is  in  motion 
or  at  rest.  The  vise  is  graduated  and  can  be  swiveled  to  any 
angle  desired.  The  jaws  are  of  steel,  2'i  by  12  ins.,  and  can 
be  separated  to  take  work  as  wide  as  15  ins.  This  shaper  is 
manufactured  by  the  John  Steptoe  Shaper  Company  of  Cin- 
cinnati, Ohio. 


Alls  OrKNiNGS  Um>kr  LOCO.MOT1VE  Gr.vtks. — If  it  is  desired  to 
determine  whether  or  not  the  amount  of  damper  opening  Is 
sufficient  on  an  engine  which  is  in  service,  multiply  the  coal 
burn.d  per  minute  by  18.  and  divide  the  result  by  .07,  whk-h 
gives  us  the  cu.  ft.  of  air  required  per  minute.  (The  authors 
present  curves  for  obtaining  the  area  required  to  pass  this 
volume.)  In  comparing  engines  of  the  older  cla.«ses  with  those 
of  to-day,  we  find  that  the  danii)er  opening  has  been  gradually 
i.'iluced;  while  on  the  little  old  engines  of  the  past  it  was 
ample  and  figured  close  to  what  it  should  b?  by  the  method 
pro|)osed  above,  the  spare  for  damper  opening  is  scarce  on 
some  of  the  later  ty|)es  of  locomotives.  As  there  is  a  direct 
less  of  heat  where  ihp  air  supply  is  not  adequate,  sometimes 
reaching  2.")  per  cent.,  it  Shows  us  that  this  ashpan  subject  is 
one  which  should  not  be  forgotten  in  de-signing  a  new  locomo- 
tive, or  improving  one  'which  is  in  service,  and  it  is  safe  to 
say  that  a  large  saving  in  fuel  can  be  accomplished  by  in- 
creasing the  damper  openings  in  our  recently  built  locomo- 
tives.— Messrs.  KinseU,  Lynch  and  Hhepard,  before  Northwest- 
ern Itaihcay  Club. 
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They  are  very  satisfactory  in  service  and  much  cheaper  tlia 
the  brass  cups  ordinarily  used;  they  overcome  the  weaknc- 
of  the  brass  cups  at  the  bottom  of  the  strap  fit.  These  cui 
are  In  use  on  a  well  known  railroad,  and  the  Idea  seems  to  1 
an  excellent  one. 


Gas  Pimhh  (kks  vs.  B«»ii.krs. — The  most  economical  boiler  i 
as  efficient  as  the  most  economical  gas  producer,  but  in  dail 
practice  the  advantage  would  be  on  the  side  of  the  latter.  Th 
maximum  efficiency  of  each  is  about  85  per  cent.,  but  for  ever> 
day  work  the  steam  boiler  would  not  average  more  than  •• 
to  65  per  cent.,  and  the  gas  producer  65  to  70  per  cent.  Uu 
the  greatest  economy  is  in  the  gas  engine  itself,  which,  accon 
ing  to  public  tests,  exceeds  in  thermal  efficiency  the  best  fif 
ures  for  the  steam  engine  by  about  65  per  cent. — J.  H.  Hanii 
ton,  before  South  Staffordshire  Iron  d-  Steel  Institute. 
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NEW  TURRET  SCREW  MACHINE. 


,.  head  and  bed  of  the  turret  strew  mathine,  shown  in  the 
,„,.aph.  are  oast  in  one  piece,  to  insure  strength  and  rigid- 
It  has  a  20-in.  swing  over  the  bed,  and  is  equipped  with 
:itomatic  chuck,  which  will  talce  bar  stock  of  any  shape 
1  3''s  ins.  in  diameter.  The  turret  slide  has  14  ins.  travel 
vo  spindle  speeds,  from  15  to  156  r.p.m.,  are  provided. 
l)aik  gears  are  thrown  in  and  out  by  means  of  friction 
lies.     A  4-in.  driving  belt  is  used. 

system  of  compound  levers,  operated  by  the  long  lever 

out  of  the  head,  gives  a  powerful  movement  for  closing 

,;i\vs  of  the  automatic  chuck;  the  same  lever  also  engages 

ilisengages   the   power   roller   feed.     The   turret  slide   is 

Mte;l  with  a  supplementary  taper  base,  by  means  of  which 

.  "liter  of  the  tool  holes  in  the  turret  can  be  adjusted  to 

111     exact  height  of  the  center  of  the   spindle.       Taper  gibs, 

liiii'd  the  whole  length   of   the  saddle  on  each   side,  provide 

n!';iiis  of  adjusting  the  slide  sideways.     The  slide  is  equipped 

Willi    a  geared   automatic   feed,   with    four   changes    in    either 

tijr.ition. 

The  turret  is  hexagon  in  form,  has  six  tool  holes  2Vi^  ins. 
ill  liameter.  and  also  bolt  holes  for  attaching  the  tools  to  the 
fa  <'s.  It  is  so  arranged  that  any  stock  smaller  than  the 
(liameter  of  the  tool  holes  can  pass  entirely  through  it.  The 
index  is  nearly  the  full  diameter  of  the  turret,  and  the  lock 
bolt  is  placed  directly  under  the  working  tool.  Independent 
a  Ijiistable  stops  are  provided  for  each  face.     The  carriage  has 


the  loosening  of  the  liner,  as  the  screws  cannot  turn  baekwaifl 
because  the  "feather"  on  the  head  of  the  screw  prevents  it 
from  moving.  This  drawing  was  received  from  Mr.  H.  O.  Keay, 
chief  dralisraan  of  the  motive  power  department  of  the  road. 


8  Copper  ^ 
Screws 
T(fua//y  Spaced 


Groove  to  be  Chipped  jn  Couniersink. 
Head  of  Screw  to  he  Hammered  into 
Orpoi^e  to  Preirent  Turning. 


i 


fiEVICE  )Mtt:  ^BBIJUl^ii  V^^\^   UMIUS. 


I.\tAM»K>»t  KXT       L.VM  l*S. — Wh(  II 

Edi.son  fir.-^t  made  the  small  in- 
candescent ele<tric  lamps,  con- 
sisting of  a  carbon  fl!am.?n'  fixed 
by  platinum  wires  in  a  pear- 
.shaped  glass  bulb,  from^  \vhi<h 
the  air  had  lieen  exhausiorl.  tlie 
cost  was  %?>  ea<h:  now  there  are 
many  million  similar  lamps  ot 
better  quality  made  each  year 
and  sold  at  less  rhan  2(\  cent.^ 
each. — Mr.  Alrr.  K.  Outcrhri'fftr. 
Jr..  Aui.  Ara<u'niy  of  Palitunl 
v.nd  i<oc\al  AV-icijcc 


XEW     TLKHET     .SCKEW     M.VCIIl.NE WAKXEK     &     SWASEY     COMl'.VNV. 


The  available  coal  .«upp'y  in 
England  is  estimated  at  1<mi.<.*]4 
million  ions.  wbi<-h  will  nrel  the 
d'  mand.s  for  tbe  next  4<»n  vears. 


;i  :;.aied  automatic  cross  feed  with  four  changes,  and  a  hand 
'  '  -i'lidinal  feed.     In  addition  to  the  tool   post   provided  for 

•  iiing  and   turning   tools   is  a  holder   for  cutting  off  tools. 
■-■■  turret  and  carriage  feeds  are  independent  of  each  other, 

I  are  both  provided  with  adjustable  automatic  trips.  Al! 
Is  are  geared,  and  can  instantly  be  changed  by  means  of 

•  Is. 

•  geared  pump  delivers  oil  to  the  cutting  tool  for  both  the 
'■•■'  and  the  carriage  through  two  systems  of  piping.  The 
"P  operates  when  running  in  either  direction.  A  motor 
'  '  can  readily  be  applied  to  the  machine  if  desired.  The 
-lit  of  this  machine,  which  is  made  by  the  Warner  & 
••^<'y  Company,  Cleveland.  Ohio,  is  about  6,000  lbs. 


DEVEun-MENT  OF  THE  G.\s  E.NciXE.— Since  the  manufacturers 
of  the  gas  engines  guaranteed  an  effective  horse  power  by  the 
consumption  of  18  cu.  ft.  of  gas  of  135  ca'ories  (the  usual  qual- 
ity of  city  gas),  the  use  of  the  engines  has  multiplied  rapidly. 
In  German  cities  from  15  to  25  per  cent,  of  the  total  output  of 
the  gas  works  is  supplied  for  operating  ga^  engines,  while 
in  Paris  something  like  5  per  ornt.  of  the  total  output  is  util- 
ized in  this  way.  There  are  few.  if  any.  Ameri(  an  cities  where 
even  1  per  cent,  of  the  gas  output  is  us^d  for  ojuMating  ga^ 
engines.  However,  the  steady  development  of  the  industry  in- 
dicates that  changes  in  this  respect  may  be  expeHed.  and  that 
in  cities  where  gas  is  .euppliod  at  |1  or  less  per  l.ooo  the  gas 
engine  will  bec^ome  an  important  factor  in  the  industrial  life 
of  the  near  future.— ^7.  E.  Wolsli,  in  WcHtcrn  ElatrUian. 


GOOD   DEVICE   FOR   SECURING    HUB   LINERS. 


xniong  many  crude  methods  of  securing  hub  liners  there  is 

'•ccasional  good  one.     This  engraving  illustrates  a  simple 

used   with   satisfaction  by   (he   Boston  &   Maine   for   years. 

''I»er    screws     with     countersunk     heads     are    used.        After 

Holes  in  the  liners  are  countersunk  a  groove  is  cut  along 

•oimterstink  surface  with  a  small  round-nosed  chiscd.     Hy 

'*'»«  a   lift  If-  surplus   material    in    the   heads  of  (he  copper 

■«ws  they  are  hammered  down  as  in  riveting  and  the  copitcr 

'fd  in(„  the  groove.     This  forms  an  effective  resistance  to 


FiUE  Tests  <>k  At  tomatic  Si  kinki.ijss. — Recenf  tests  werf 
made  in  the  car  barns  of  the  Public  Service  Corjwration  of 
New  Jersey  to  show  the  efficiency  of  aulomalic  sprinklers. 
Three  cars  were  fired.  In  all  three  cases  the  fire  was  confined 
to  (he  car  in  whic!)  it  originated.  The  firs;!  opened  !<•  .sprink 
lers,  an<l  was  extinguished  in  18  niinutis  after  the  first  on<' 
opened.  The  se<oud  opene  1  11.  and  was  out  in  2'^  miniM.-s 
af(er  (he  first  one  opened.  The  (bird,  usinj;  oil  ov<>r  4!i^V«>ii(  rre 
iiitprior  of  ihc  car.  ojiencd  In.  and  was  out  in  »',  niinni.-.s 
after  (lie  lire  was  siarteil.  This  lest  showed  thai  the  ho(l«-s( 
fire  was  the  easiest  to  put  out. 
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AN  IMPROVED  UPRIGHT  DRILL.  A  HOME-MADE  INTERNAL  SURFACE  GRINDER. 


A  positive  feed  mechanism  is  essential  if  the  maximum  effi- 
ciency is  to  be  obtained  from  drilling  machines  using  higli 
speed  drills.  The  feed  changing  mechanism  must  be  place! 
within  ea.sy  reach  of  the  operator  and  the  changes  must  be 
such  that  they  may  be  made  easily  and  quickly.  The  Cin- 
cinnati heavy  pattern  upright  drill  shown  in  Fig.  1  is  equipped 
with  the  positive  geared  feed  mechanism  shown  in  detail  in 
Fig.  2.  By  means  of  the  quiclc  change  feed  box  on  the  slid- 
ing head  convenient  to  the  operator  any  one  of  six  feeds  (.000, 


In  boring  or  reboring  steel  tubes,  hydraulic  Jack  barrel 
other  wrought  iron   or  steel   cylinders,  where  accuracy 
smoothness  of  bore  are  essential,  it  is  often  impossible  t' 
tain  satisfactory  results  by  machining  with  the  ordinary 
ing  tools.     In  an  attempt  to  overcome  the  diflBculties,  ca 
by  tool  marlis,  of  roughness  from  chattering  and  of  taper  i 
in  hydraulic  cylinders,  the  interesting  little  grinding  applir 
here  shown  and  descriijed,  was  designed  by  Mr.  L.  L.  St 
M.  E. 


or 
ind 
ob- 

•or- 

■56(1 

•re, 
ce, 

■  th. 


Fi<;.   1. 

STANDARD   UPRItillT   nRIIX  WITH    POSITIVE 
FEED. 


FIG.    2. 
1H)SITIVE     FEED     MECHANISM. 

CINCINNATI   MACHINE   TOOL  COMPANY. 


FIG.    3. 

UI'UHillT  DRILL,  WITH  POSITIVE  FEED   .\M' 

GEARED    TAPPING    ARRANGEMENT. 


.009,  .013,  .018,  .027  and  .0:{!t  ins.  per  revolution  of  the  spindle) 
may  instantly  be  obtained.  The  feed  in  use  is  plainly  shown 
on  the  index. 

The  upright  drill  shown  in  Fig.  3  is  equipped  with  the  posi- 
tive feed  mechanism  and  also  with  a  patent  geared  tapping 
arrangement  which  is  placed  on  the  drill  spindle  and  is  oper- 
ated by  the  long  lever  which  hangs  parallel  to  the  splnd!*', 
IJy  means  of  this  lever,  which  controls  a  double  clutch,  the 
operator  may  start,  stop  or  reverse  the  motion  of  the  spindle 
without  using  the  shifter.  The  clutches  may  be  engaged  or 
disengaged  while  the  machine  is  in  motion,  thereby  allowiag 
the  operator  to  drill  a  hole,  remove  the  drill  and  substitute  a 
tai>  and  tap  the  hole  without  stopping  the  machine.  The 
sjiindle  has  a  quick  reverse  speed  of  2  to  1. 

These  machines  are  made  in  24,  28,  32,  36  and  42-in.  sizes 
by  the  Cincinnati  Machine  Tool  Company  of  Cincinnati,  who 
make  a  strict  specialty  of  upright  drills. 


The  device  consists  of  a  %-in.  diameter  steel  shaft,  whicl-  is 
enclosed  within  and  arranged  to  revolve  inside  a  steel  tube 
of  1  in.  inside  diameter  and  40  ins.  long.  The  shaft  is  '-  il>- 
ported  and  given  bearing  by  bronze  bushings  pressed  into  'lie 
ends  of  the  tube.  One  end  of  the  shaft  carries  an  emery  wh  el, 
which  may  vary  in  diameter  from  2  ins.  upward,  accordinj-'  to 
the  character  of  the  work  required;  the  other  end  carrio  a 
driving  pulley  for  a  1  in.  belt. 

The  grinder  is  bolted  on  the  carriage  of  an  ordinary  enj;  ic 
lathe,  with  the  axis  of  the  grinding  shaft  carefully  para!l<  "•! 


Thermal  Sn>RA(iE  j-or  Loco  .motives. — Mr.  Druitt  Halpin's 
system  of  heat  storage  has  been  applied  to  a  locomotive  boiler 
of  the  (Jreat  Northern  Railway  of  England.  A  cylindrical 
storage  tank  is  placed  on  top  of  the  boiler,  to  which  it  is 
connected  by  means  of  a  pipe.  The  feed  water,  heated  to  the 
same  lem|)erature  as  that  of  the  Iwiler,  is  pas.sed  through  this 
rylindcr.  the  hcatiuij  l»eing  done  by  steam  taken  from  the 
Ixiilcr  wlieii  the  engine  is  standing  or  the  safety  valves  are 
Mowing.  In  this  way  a  large  supply  of  heat  is  available  to 
help  the  boiler  when  running.  In  stationary  practice  a  test 
by  Professor  Unwin  has  shown  a  coal  saving  of  19  per  cent, 
-with  this  system. 


INTERNAL    SURFACE    (iRI.NDER    FOU    ORIIINAKY    LATHE. 

to  the  center  line  of  the  lathe,  by  means  of  the  clamp-b!i  '< 
shown  in  the  engraving.  The  cylinder  or  tube  to  be  finis!  d 
by  grinding  is  set  up  and  centered  in  the  lathe,  with  one  '  <1 
in  the  cnuck  and  the  outer  end  supported  by  a  steady  rf '*• 
The  cylinder  is  rotated  slowly  by  the  lathe  in  one  direction  'f 
rotation,  while  tlie  emery  wheel  is  driven  at  about  S.noi'  ;• 
p.  m.  in  the  opposite  direction  from  an  overhead  dr<  '• 
The  grinder  is  fed  back  and  forth  in  the  cylinder  until  the  ' 
sired  ilnish  is  obtained. 
This  device  is  valuable  for  smoothing  the  Inside  surface  ^i 
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gh  wrought  iron  pipe  to  render  it  suitable  for  air  hoist  or 
•  jack  purposes.    It  is  also  well  adapted  to  the  internal 

!iding  of  a  large  variety  of  small  work,  such  as  hardened 
shings,  collars,  etc.     It  is  a  very  effective  tool  and  is  one 

t  can  06  used  to  great  advantage  in  any  machine  shop. 


BARBER  TENDER  TRUCK. 


CHIC.VOO,   KOCK   ISL.VM)    AM)   I'.VCIFIC   RAILWAY. 


The  type  of  truck  construction  developed  by  Mr.  J.  C.  Barber, 
:  the  Standard  Car  Truck  Company,  Chicago,  is  a  noteworthy 
•-lue-ess  in  the  severest  service  in  the  country.  It  provides 
->:1p  motion  for  the  bolsters  by  means  of  rollers  and  involves 
;.  principle  which  is  becoming  exceedingly  important  in  con- 
i;*M  tion  with  the  breakage  of  flanges  of  cast  iron  wheels  under 
,rs  of  large  capacity. 

A  recent  application  of  this  type  to  the  trucks  of  7,000-gal- 
l.tn  tenders  on  the  "Rock  Island"  is  illustrated  in  the  accom- 
itanying  drawing.  This  is  an  ingenious  combination  of  elliptic 
^;|l^ings,  rollers,  a  cast  steel  truck  bolster  and  a  low  arch-bar 
truck.    The  problem  was  to  get  the  rollers  into  a  combination 


fl-tk,j:^Si^_  _ 
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'his  kind  without  thinning  the  ends  of  the  bolster  too  much 

'1  yet  to  keep  the  parts  low  enough  for  the  available  space. 

^'  was  accomplished  by  combining  the  lower  roller  seat  and 

i>er  spring  seat  in  a  casting  provided  with  lips  to  enclose 

'    coliimns  and  by   providing  slotted  openings  through  the 

'Is  of  the  bolster  for  these  castings  to  i)ass  through.    The  ar- 

iigement  provides  for  the  springs  under  the  hollow  bolster 

'1  the  rollers  are  inside  (he  bolster,  the  effect  being  to  thin 

•   bolster  ends  down  to  a  single  thickness  of  cast  steel  suffi- 

'  lit  for  the  upper  roller  seat  to  bear  against,  and  yet  there  is 

■  'sacrifice  of  strength   of  (he  bolster.     This  is  clearly  indi- 

'•^d  in  the  engraving.    These  trucks  arc  reported  to  be  very 

"isfactory  in  service.  ' 


Ideas  in  Monox. — You  have  all  had  ideas  and  you  will  bave 
more  of  them.  These  mental  forces,  like  other  forces,  only  do 
work  when  in  motion.  Hence  your  ideas  are  only  valuable  when 
put  into  execution,  and  this  often  requires  more  talent  than  to 
originate  them.  Some  men  seem  to  consider  their  ideas  so 
good  that  they  will  execute  themselves. — VCalter  O^Kerr. 


"I  have  been  a  close  observer  of  successful  men,  and  few  do 
more  than  sprout,  up  to  ihe  age  of  thirty  five;  and  if  by  that 
time  they  have  builded  well  and  upon  a  sure  foundation,  their 
chances  for  succes.^  are  more  than  even.  Setbacks,  disap- 
pointments and  mistakes  are  frequently  the  making  of  men. 
Uninterrupted  success,  a.s  a  rule,  is  dangerous. — Francis  U. 
Peavcy. 


Opportunities. — We  hear  much  about  opportunities.  They 
are  everywhere  plentiful.  Remember  that  your  opportunity 
is  the  little  one  that  lies  squarely  in  front  of  you.  not  the  large 
one  which  you  hope  to  find  further  along.  Many  a  man  is  sur- 
rounded with  opportunities  who  never  seizes  one.  There  are 
traditions  that  Adam,  William  Tell,  and  Sir  Isaac  Newton  each 
had  an  affair  with  an  apple,  but  with  different  results. 

Waltek  C.  Kkru. 


Excoubagement  in  Pkomotions. — Every  man  should  be  en- 
couraged. Believe  that  he  can  do  better  things  than  he  is 
now  doing  or  that  he  can  do  the  things  he  is  now  doing  in  a 
better  way  and  with  advantage  to  himself.  Every  promotion 
should  be  with  the  prime  idea  of  strengthening  the  machine, 
of  making  the  organization  stronger — more  capable.  The  pro- 
motion should  be  made,  not  only  to  supply  a  place  with  a 
needed  piece  of  material,  but  to  so  fill  that  place  that  the  set- 
ting will  be  complete  and  harmonious,  that  the  selection  and 
promotion  will  be  approved  of  men. — W.  R.  Heath,  before 
Central  Railicay  Club. 


Production  Imi»rovkmkxt.s. — To  show  the  difference  in  cost 
where  different  machinery  or  improved  processes  are  used. 
P'or  making  one  hundred  "i-in.  by  4-in.  hexagonal  head  finished 
bolts,  on  a  modern  turret  lathe,  by  reducing  the  body  of  the 
bolt  from  a  commercial  bar  of  hexagonal  steel  of  a  size  re- 
quired for  the  head,  the  cost  is  $15.84.  Similar  bolts  are  now 
made  by  a  machine-screw  company  by  welding  electrically  the 
head  (cut  from  a  bar  of  hexagonal  steel)  to  the  body  of  the 
bolt,  made  from  a  piece  of  cold  rolled  steel  the  exact  diameter 
of  the  bolt,  and  sold  for  $5.88,  which  shows  a  saving  in  favor 
of  this  process  of  approximately  63  per  cent. — Mr.  Alex.  E. 
Oitterbridge,  Jr.,  Am^  Academy  of  Political  and  Social  Science. 


Cheap  Power  from  Producer  Gas. — The  cost  of  running  en- 
gines with  producer  gas  is,  in  fact,  so  low  that  installations 
are  being  laid  down  in  Grenoble,  yhere  an  enormotis  capital 
has  bfen  spent  upon  the  creation  of  hydro-electric  plants.  It 
was  expected  that  the  price  at  which  electrical  energy  coubl 
be  supplied  by  the  huge  plants  in  the  Dauphine  would  allow  of 
electricity  supplanting  ever}''  other  form  of  motive  power 
throughout  the  entire  district:.  This  price  has  been  still  fur- 
ther cut  by  producer  gas.  A  few  instances  of  working  cost 
may  be  interesting.  One  user  states  that  the  fuel  consump- 
tion for  an  8-h.p.  engine  amounts  to  $1.31  for  64  hours;  in 
another  ca.se  the  total  working  eost  for  a  22-Ii.p.  engine  is  SO 
cents  a  day;  while  a  22-h.i).  oil  engine,  costing  $2.80  a  day, 
was  replaced  by  a  25-h.p.  engine  running  with  producer  gas, 
and  the  daily  expensf'  was  reduced  to  (JO  cpnts.  In  these 
cases  Anzin  coal  or  anthracite  was  employed.  These  results 
are  so  striking  that  producer  gas  ])lants  are  attracting  con- 
siderable attention  in  France,  where  goo;l  fuel  is  not  procur- 
able except  at  a  high  fiiinre,  and  further  trials  with  the  Pierson 
suction  plant  are  td  lie  t-arrietl  out  shortly  Ijy:  the  French  In- 
stitute of  (Jas  EngiiJeers.  a(  whi«-h  trials  it  is  probable  (hat  (he 
British  Instiltition  of  Ca^i  Engineers  wifl,  1?^  -rei»rt*»eii(<^d  — 
The  Eiifjinecr,  London.  '  ^  '  ' 
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A  NEW  ANTI-FRICTION    METAL 


PHOENIX   IMPROVED    TENDER   SPRING* 


A  new  feature  in  the  line  of  anti-friction  metals  is  shown 
in  the  photograph  which  illustrates  a  piece  of  metal  which 
has  been  nicked  on  one  side  and  after  being  placed  in  a  vise 
has  been  broken  off  by  a  sharp  blow  from  a  heavy  hammor. 
A  fibrous  and  stringy  mass  is  revealed.  The  alloy  is  of  a  tin 
and  aluminum  base  and  the  fibers  always  radiate  from  the 
thiiiing  surfaces,  regardless  of  the  number  of  times  it  is  re- 
heated, thereby  presenting  the  ends  of  the  fibers  to  the  wear- 
ing surfaces  and  thusi  increasing  its  wearing  capacity  and  its 
ability  to  resist  crushing.  The  metal  is  very  tough  and  its 
texture  is  fine  and  smooth  with  no  granular  matter  interven- 
ing. Under  the  most  severe  tests  and  .shocks  it  does  not  te- 
<ome  brittle.  It  may  be  remelted  an  indefinite  number  of 
times  without  becoming  hard  or  losing  any  of  its  original 
properties,  and  is  especially  adapted  l"or  use  in  the  linings  of 
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driving  box  and  engine  truck  brasses,  eccentric  straps,  cross- 
hea<l  gibs,  steam  and  gas  engine  l)earings,  wood  working  and 
all  kinds  of  high  speed  machinery. 

This  metal,  together  with  some  new  bronzes  and  a  "copp»'r- 
steel."  or  hardened  copper  composition,  will  be  placed  on  the 
market  by  the  Buda  Foundry  &  Manufacturing  Company  of 
Chicago,  who  will  in  the  ftiture  make  this  an  important 
branch  of  their  in«"reasing  business  which  in  the  past  has  beon 
iargely  confined   to  track  supplies. 


The  thermal  eflliciency  of  gas  engines  is  abotit  double  that 
of  the  best  steam  engine  of  the  same  i)owor,  which  means  that 
if  fuel  in  the  form  of  a  gas  could  be  obtained  equally  as  cheap 
In  proportion  to  the  heat  produced  as  that  in  coal,  gas  engine 
power  would  cost  only  one-half  of  that  of  steam  engine  power. 
Engines  of  this  type  are  made  so  as  to  burn  cheap  oils  or  gas 
made  from  the  vaporization  of  oil  directly  in  the  cylinder, 
and  certain  types  of  this  class  of  engines  are  in  extensive  use. 
A  choap  form  of  gas  known  as  producer  gas  can  be  made  in  a 
producer  from  coal.  The  producer  would  probably  have  an 
efficienjy  of  about  ♦>0  per  cent,  or  20  per  cent.  leFs  than  a  steam 
boiler.  This  producer  gas  could  be  burned  in  a  gas  engine 
giving  an  effi«iency  of  probably  30  per  cent.,  so  that  we  should 
have  a  joint  efficiency  of  about  18  per  cent.,  which  is  prob- 
ably !iO  per  cent,  better  than  has  ever  been  done  in  a  steam 
engine. — Vrof.  A*.  C  Carpoiicr,  in  Potrcr  and  Transmission. 


Su.stained  high  speed  is  a  matter  of  finance. — F.  J.  Sijragun. 


Mr.  \V.  V.  Sproul  has  been  appointed  master  mechanic  of 
th«'  Atlantic  Coast  Line,  with  headquarters  at  Savannah,  Ga., 
to  succeed  Mr.  F.  S.  Anthony,  resigned. 


.Mk.  .1.  F.  Dkk.m.s. — The  jurisdiction  of  Mr.  Deems,  general 
.sujierintendent  of  motive  power,  rolling  stock  and  machinery 
of  the  New  York  Central  Lines,  has  been  extended  over  the 
.Michigan  Cential  and  (he  Cleveland.  Cinciunali,  Chicago  & 
SI.  Louis,  thus  adding  to  bis  already  great  re^<ponsibilities 
fUtmv  of  L<'00  locomotives  and  ;»7.oiMt  {-nvs,  running  on  :!,(;oo 
miles  of  track. 


This  spring,  of  which  a  double  elliptic  is  illustrated,  is  lo- 
vided  with  end  plates  and  conne<tions  arranged  for  easy  as- 
sembling and  repairs.  Instead  of  using  eyes  or  scrolls  at  he 
ends  of  the  plates  with  a  connecting  bolt,  which  necessit  es 
a  curved  neck  in  the  end  of  the  leaf,  the  ends  of  the  ha  es 
are  connected  by  malleable  rockers,  which  retain  the  spr;  .gs 
in  their  proper  relative  positions.  Their  longitudinal  nrl 
pockets  and  central  flanges  confine  the  ends  in  alignn.  n, 
preventing  twisting,  and  providing  seats  for  the  ends  of    he 


A    NEW   TEXUEB   SPRINO. 

halves,  over  which  the  springs  may  move  easily  when  elou-ai 
ed  or  contracted  by  changes  in  loading.  With  light  loads  or 
no  loads  the  bearing  is  at  the  extreme  ends,  and  when  cniii 
pressed  on  the  rocker  castings  the  springs  are  shortened,  imhi 
the  bearing  is  increased  in  proportion  to  the  load.  If  a  l-af 
in  any  section  breaks  the  section  is  easily  removed  and  a  in  w 
section,  from  stock,  is  quickly  put  in  place,  without  requiring 
the  services  of  a  special  machine  to  make  a  scroll  on  a  n-  w 
one.  These  malleable  rockers  are  adapted  to  any  desired  mm 
her  of  halves.  These  springs  require  no  forging  which  tcni^ 
to  weaken  the  metal.  They  are  guaranteed  for  a  service  of 
two  years.  These  springs  are  manufactured  by  the  Pho:iix 
Car  Spring  Company,  Rookery  Building,  Chiogo,  III.,  fi  iii 
whom  they  may  be  obtained  in  any  desired  size. 


Maki.x*;  Pkkcedexts. — A  man  who  has  learned  by  experien  '■ 
to  do  a  thing  deserves  no  credit  for  doing  it  right.  He  is  tliii 
only  a  repeating  machine.  Real  power  is  characterized  y 
ability  to  perform  right  the  first  time  that  which  a  man  ne  -  r 
did  before. — Walter  C.  Kerr. 


TWO  PRESSURES  FROM  ONE  COMPRESSOR. 


n    1 


By  means  of  the  new  "skip"  valve  introduced  by  the  N  ! 
walk  Iron  Works  Comi>any,  pressure  of  from  80  to  100  ll)s.  i  r 
oi)erating  pneumatic  tools,  and  20  to  25  lbs.  for  sand  bla.stii  ;. 
painting,  etc.,  are  taken  from  the  same  compressor,  and  th.  >' 
pressures  are  automatically  maintained.  These  valves  :i  '■ 
used  as  the  inlet  valves  of  the  second  cylinders  of  two  st;i  •■ 
compressors,  and  the  low  pressure  mains  are  supplied  fv 
the  intercooler,  between  the  two  stage.s  of  compression, 
the  pressure  in  the  intercooler  falls  below  a  predetermin 
point,  the  skip  valves  remain  open,  and  the  second  cylin* 
rejects  its  supply  of  air,  throwing  it  back  to  the  intercool 
The  skip  valve  automatically  adjusts  the  amount,  remain i 
open  any  number  of  revolutions,  or  only  part  of 
revolution,  as  required.  The  speed  and  pressure  gov 
nors  regulate  the  speed  of  the  machine  to  meet  the  ( 
mands  of  both  high  and  low  pressure  systems.  Wi 
the.se  arrangements,  any  quantity  of  air  within  the  limits 
the  machine  may  be  drawn  oft"  at  any  time,  and  the  speed 
automatically  adjusted  to  suit.  This  avoids  the  necessity  t 
oiterating  (wo  compressors  and  reducing  valves  if  but  one  ctn 
luessnr  is  employed.  Further  inforniafion  concerning  this  i 
(♦•resting  improvement  may  be  had  from  (he  manufaclurci 
who  may  be  addressed  at  South  Nor  walk,  Conu. 


1  nor.. 


A AtKUT ( ! AN   E  N  f I T NKEB  A Wr)/>K AT tJ^O^TV^^  J^         A T 
PERSONALS. 


lor 


,•    L   .1.  Miller  has  been  appointed  master  mechanic  of  tJie 
-.niii  Pacific,  with  headquarters  at  Atchison,  Kan. 

.     Maurice  Prendergast  has  been   appointed  general  fore- 
ot  the  shops  of  the  Baltimore  &  Ohio  at  Fairmount,  W.  Va. 

!,     \V.   A.    Stearns   has    been    appointed    assistant   master 
iianic  of  the  Louisville  &  Nashville  at  Louisville,  Ky. 

ir    R.  H.  Rogers  has  been  appointed  master  mechanic  of 
New'  York,   New^  Haven   &   Hartford   Railroad    at   South 
^! on,  Mass.  . 

Mr.  €J    O.  Arthur  has   been  appointed  master  mechanic  of 
.■Southern  Railway  at  Columbia,  S.  C,  to  succeed  Mr.  J.  F. 

ihau. 


Mr.  H.  e.  Bayle.ss  has  I>een  api>oinled  mechanical  engineer 
of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  with  head- 
quarters at  Minneapolis,  Minn. 


ii  \V.  E.  MrEldowney  has  been  appointed  master  mechanic 
ih^  Denver,  Enid  &  Gulf  Railroad  with  headquarters  at 
.1.  Okla. 


\tr.  iP*^  A.  Beckert  has  been  appointed  master  mechanic  of 
Louisville  &   Nashville,   with   headquarters    at    Knoxville, 


r.  .\.  C.  Hinckley  has  been  appointed  master  mechanic  of 
■  III  innati,  Hamilton  &  Dayton  at  Lima,  Ohio,  to  succeed 
J.  E.  Gould. 


Mr.  W.  L.  Tracy  has  been  appointed  master  mechanic  of  the 
ii  .sville  Terminals  of  the  Louisville  &  Nashville   Railroad 
Louisville,  Ky. 


'.ii.  Albert  Nugent  has  been  appointed  master  mechanic  of 
•   Spokane  Falls  &  Northern,  with  headquarters  at  Spokane, 
!:  .  to  succeed  Mr.  C.  H.  Prescott. 


!i  H.  H.  Kendall  has  been  appointed  superintendent  of 
iiu'iive  )>o\ver  of  the  St.  I^ouis,  Brownsville  &  Mexico  Railway, 
\vitb  lu^adquarters  at  Kingsville,  Texas. 


Mr.  E.  G.  Haskins  has  been  appointed  master  mechanic  of 
thvi  Denver  &  Rio  Grande  with  headquarters  at  Salida,  Col, 
■  >iMrneed  Mr.  A.  C.  Hinckley. 


.  1\  R.  Cooper  has  been  appointed  master  mechanic  of 
<;eorgia,  Florida  &  Alabama,  and  the  Carrabelle,  Talla- 
■  '•  &  Georgia,  with  headquarters  at  Bainbridge,  Ga. 


>';•.  George  Wagstaff  has  been  appointed  supervisor  of  boilers 
*!ie  Vanderbilt  system,  with  office  at  Buffalo,  reporting  to 
■  u<'neral  mechanical  engineer,  Mr.  F.  M.  Whyte. 


>:'.  F.  Mertsheimer  has  resigned  as  superintendent  of  motive 
^  of  the  Denver  &  Rio  Grande  to  succeed  Mr.  C.  H.  Cory 
iperintendent  of  motive  power  of  the  Cincinnati,  Hamil- 
•it  Dayton,  with  headquarters  at  Lima,  O. 


C.  E.  Boss  has  been  appointed  acting  ihaster  mechanic 
!'■  Ft.  Worth  &  Rio  Grande  and  the  St.  Louis,  San  Fran- 
Ac  Texas  Railways,  with  headquarters  at  Sherman,  Tex., 
'«cceed  Mr.  H.  C.  McKelvey,  resigned. 


\V.  A.  Johnson  has  been  appointed  general   foreman  oi' 
hinery  and   equipment   of  the  Manistee  &  Grand   Rapiu.s 
'way  with  headquarters  at  Filer  City,  Mich.     He  was  foi- 
i  ly  master  mechanic-  of  the  Iowa  Central. 


I"  M.  D.  Franey  has  been  S'ppointed  superintendent  of 
i'^  of  the   Lake   Shore  &   Michigan    Southern    Railway   at 

'invood,  Ohio.  He  was  formerly  general  foreman  of  the 
■lisau  Central  shops  at  Jackson.  Mich. 


■!'•  B.  A.  Worthington,  assistant  director  of  maintenance 
"ppration  of  the  Harriman  Lines,  has  been  appointed  gen- 
manager  of  the  Oregon  Railway  &  Navigation  Company, 

'i  headquarters  at  Portland,  Ore. 


Mr.  Alfred  Lovell.  heretofore  assistant  superintendent  of 
motive  power  of  the  Atchison.  Topeka  &  Santa  Fe  Railway, 
has  been  appointed  superintendent  of  motive  power,  with  head- 
quarters at  Chicago,  111. 


M^r.  A.  W.  Wheatley,  general  master  mechanic  of  the  Nort]> 
ern  Pacific,  has  resigned  to  accept  the  position  of  superintend- 
ent of  shops  of  the  Chicago,  Rock  Island  &  Pacific  at  East 
Moline,  III.  The  appointment  of  a  man  of  Mr.  Wheatley's 
attainments  in  charge  of  a  shop  plant  indiiates  tlie  importance 
in  whi«h  the  operation  of  a  large  and  expensive  plant  is  he'd 
l)y  the  management  of  this  road,  it  is  to  be  hoped  that  this 
appointment  marks  a  new  era  in  railroad  shop  manasement. 


Mr.  T.  R.  Brown  has  been  appointed  engineer  of  steel  car 
construction  of  the  Amerii-an  Car  and  Foundry  Company,  with 
hea<fquarters  in  New  York.  He  is  widely  known  as  formerly 
master  mechanic  of  the  Juniata  shojKs  of  the  Pennsylvania 
Railroad  at  Altoona,  later  as  works  manager  of  the  Westing- 
house  Air  Brake  Company,  and  general  manager  of  the  Cor- 
rington  Air  Brake  Company.  Mr.  Brown  is  eminently  well 
fitted  for  his  present  position,  where  he  can  bring  to  bear  in 
matters  of  car  design,  experience  in  building  locomotives  and 
cars,  and  wide  manufacturing  experience,  supplemented  by 
intimate  knowledge  of  railroad  conditions. 


BOOKS. 


Poou's  Maxuai,  of  RAiLKO.\ns. — The  Railroad  Manual  .Appen- 
dix, contauiinj:  the  fifth  annual  compilation  of  Poor's  Ready  Refer- 
ence Bond  Li.st  has  been  i.<isuod.  It  bring.s  up  to  date  tables  of 
dividends  and  annual  meetings,  .stock  registrars  and  tran.«jfer  agents. 
In  addition  to  the  api»cndix  a  revi.sed  statement  of  tlie- 
land  sy.stem  has  been  received.  Thi^  is  revi.sed  to  Junr 
and  is  to  take  the  place  of  the  statement  apiM«aring  on  |»ages|  TTiO 
and  757  of  Poor's  Manual  for  ];K)4. 


ie-^itt*ck  Is- 
le 30,   ll>Ot, 


Traveling    Engineer's    A.ssociation.      Proceeding.s    of    the    Twelfth 
Annual  Convention.     Edited  by  W.  O.  Tliompson,  .soci-et/ry, 
Oswego,  N.  Y. 
This  volume  contains  the  reports,  papers  and  discus.sion.s  of  the 
convention    held    in    Chicago    in    September,    1004.        Conspicuous 
among  the  sub.iec(s  are,  the  .^election,  training  and  examination.^  of 
tireuien,   water   tube   boilei-s.   valve   motion,   the   high  speed   brake, 
headlights,    the    four-cylinder   balanced    compound    locomotive,    the 
last   mentioned  subjef^'t    iM'ing   introduced    in    paper   by    Mr.    W.    J. 
McCarroll  of  the  Baldwin   Locomotive   Works.      This   volume  also 
contains  the  constitution,  by-laws  and  list  of  momhcrs  of  the  as- 
sociation. 


Fowler's   Mechanical    Engineer's   Pocket    Book.    100.">.      P.y    W.    H. 
Fowler.      London.    Scientific    PublLsliing    Comi>any.      Leather- 
ette, r»tK)  pages,  pocket  size.     Pri«-e,  Is.  Gd. 
Thus    edition    includes    sul>stantial    improvements    over   previous 
ones.      It  contain.s  a    new  .section   on   entropy    and    iLs   apitliactiou 
to  steam  engine  practice  and  this  subject   is   well  treated   to  suit 
tlie  needs  of  ordinar.v  students.     The  additions  fill   Ta)   jiages.   in- 
cluding  a    number    of    useful    taWes    and    inforniatiuii    coiwerning 
steam   turbine.s  and  high  speed   to(d  steel,  every  grinding,   iiiiliin::. 
reaming  and  other  machine  tool  .subject.     TIm-  book   bas   Im-cu   en- 
tiii'ly   revisiMl  ami  aineiKled   to  keei>  it    up  to  tiirrent   pr.iciiii'.      It 
i.v  a    useful   iMMik. 


The  X<'\v   York   Sidiway  :    lis  < 'ou>truci  ion   and    I'qMijiuK'ut.      Pub 
lislied     bv     111"     luierborotiuli     Ka|)i<l     Ti.insit     ("onip.-iux.     l.'»il 
liaxe.s.    1(1   bv    It    inches    in   size.    profu.M>1v    illii^t  i-:iI<m1.    b<i:)rd.'<. 
New   York.    I'.Mtl. 
This  fine  re<-«r«I  of  the   Subway  w'n  fitting  tribute  to   ilic  nx-ii 
who  have  suc( e.s.«ifullv  carried   ibi.s   remarkable   culcrpi-i.se   (4i  <cmiii- 
jiletion  and  operation. 

The  introduction  is  histor'KJil.  Chapter  I  gives  the  route  of  ilie 
road  and  location  of  statioiLs.  also  pbot<»grai»hs  and  jdans  of  typical 
stations.  Chaj»ter  II  jire.seiits  t.vpes  and  nietliods  of  construction 
and  illustrates  the  difficulties  emountered.  Other  <-bapters  deal 
in  detail  with  the  powerhouse,  (he  power  plant,  the  system  of  elec- 
trical supply,  electrical  equipment  of  car.s,  lighting  sy.stem  for  sta- 
tions and  tunnels,  cars  and  tracks,  signal  system,  drainage,  repair 
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slii'ils  iiiiii  ili<>  <  lu.siii;'  vlinptor  jjivcs  the  iijiiiK's  of  the  .sul)-<()iitrii(lor.s. 
'I'lif  It'll' r  pn-ss  ;iii(l  fiijinivings  are  beyond  criticism  ami  great 
titilir  is  (liif  the  .McCJraw  I'lihlisliiii;;  ('oiui»»n.v.  undor  whose  direc- 
titiii  tlie  voiiinie  was  prepared.  The  book  is  worthy  of  the  great 
work  which  it  so  satisfactorily  records. 


their    Kasterii    sales    manager    and    will    have    full    charjte    of   ii,,. 
f)ffices.     The  main  offices  of  the  company  are  in  Chicago. 


NEW    CATALOGUES. 

l.\    WRITINU   For:  THKSK   CATALOdlKS    PLKASE    MENTION    THIS    IWPEB. 

('lll(  KS  — Catalo^rue    .\.    from    tlie    Westcott    Cliiick    Company, 
Oneida.  \.  Y..  describes  the  lathe  and  drill  cliucks  made  by  them. 


Sll.vPKKS. — A  circular  from  the  Queen  City  Machine  Tool  Com- 
liany  of  Cincinnati.  Ohio,  describing  their  new  24-in.  back  geared 
<  rank  .shaper. 


Kl.KtTUlcAl.  SiiM'LlK.s. — A  general  catalogue  of  r>}>.'5  pages  and 
al.Mt  .1  smaller  edition  known  as  the  railway  <atalogue  and  devoted 
to  supplies  for  street  railways  from  the  Western  Klectric  Con)pany. 
Hi!   Wfsj   street.   New   York. 


it<>l.t.Kit  IlKAiti.N'Ci.s. — Hulletin  No.  117  from  the  Hyatt  Holler 
I'caring  Company  of  Harrison.  X.  .T..  describes  their  roller  l)earings 
IS  adapted  to  shoji  cars,  trucks,  cranes,  trolleys,  tumbling  barrels 
;iiid  all  work  involving  heavy  duty  jit  slow  speetl. 

Tksti.nu  .Maciiixks. — The  Uiehle  Bros.  Testing  Machine  Com- 
pany, Inc..  14U4  N.  Ninth  street.  rhilade]])hia.  I'a.,  are  .sen«ling  out 
supplementary  sheets  for  their  Catalogue  A.  The.se  describe  sev- 
t-ral  of  their  new  nnuhines. 


Why  Doks  a  Dck;  WA<i<;i.K  IIis  Tail? — A  brochure  pointing 
oiit  certain  imiiortant  features  in  the  design  of  the  "rrecision" 
iHiring,  drilling  and  milling  machine  and  the  power  forcing  pre.ss 
made  by  the  Lucas  Machine  Tool  Company  of  Cleveland.  Ohio. 


r.Ai.i.  AM»  1{oi.m:i:  I'.kakinc.s. — Catalogue  No.  11  from  the 
Siandaid  Itoller  He.iring  Company.  Forty-eighth  street  and 
(Jirard  .ivenue.  l*hiladei])hia.  I'a..  describes  and  illustrates  applica- 
tions of  the  various  tyi»es  of  ball  and  roller  bearings  made  l)y 
them. 


CoAi.  AM>  .\sii  IIam)I.i.\(;  Plant. — Hulletin  A.  issued  by  the 
.ft'lTiey  Manufacturing  Company,  Columbus.  Ohio,  presents  an 
interesting  illustrated  dftscriptiou  of  the  method  of  handling  coal 
and  ashes  at  the  i)ower  idant  of  the  Scioto  Valley  Traction  ('oin- 
piiny.    IJeese's    Station,    Ohio. 

Watt.mktkks.  and  IIow  to  Kf.ao  Tmkm.— Folder  No.  4<i:',2. 
from  the  Westinghouse  Electric  &  Manufacturing  Company  of 
Pittsburg.  Pa.,  illustrates  and  briefly  des<ribes  the  construction 
of  their  integrating  wattmeters  and  tells  how  to  read  them. 
Various  types  of  th^  Sawyer-Man  incandescent  lamp  are  also 
illustrated. 


Stkaxc  TlKlUNK.s. — Catalogue  "(HfJ  from  the  Westinghouse  Ma- 
chine Com|iany,  Fast  Pitlsbuig.  Pa.,  very  cotnidetely  describes 
ilie  principles  and  construction  of  the  Westinghouse-Parsons  steam 
turbine  iMi<l  considers  its  coiumer<'ial  atid  ec(motui<"  features.  A 
^raidiic:il  method  of  showing  steam  turbine  ecomimy  aixl  a  few  typi- 
c.il   elHcieney  tests  are  presented. 


NOTES. 


.\oi:tiiki:n  .Mktai.i.ic  Packinc. — The  Hobin.son  &  Cary  Com- 
pany of  St.  Paul.  Miiui.,  has  been  appointed  exclusive  repre.sen- 
latives  for  the  Northern  Metallic  Packing  Company. 


KiinsKK  llosK  Pkkskkvativk.— Mr.  <;.  S.  Wood.  2tn>  (ireat 
.Northern  building.  Chicago,  111.,  has  received  an  order  from  the 
T;tsmaniaii  (Joveriunent  Kailways  f<u-  "P.  &  W."  rubber  preserva- 
tive for  <oating  the  air  brake  Ikksc  on  that  road.  This  material  is 
very  fav<»rably  spoken  of  by  those  who  have  used  it. 

Cro<ker-Wjikeler  Co.\ii'ANY.— Chas.  W.  Crass,  formerly  of  the 
Roberts  &  Ablxitt  Co.,  of  Cleveland,  Ohio,  and  later  electrical  en 
gineer  for  the  Fastern  Ohio  Traction  Company,  has  entered  the 
employ  of  Crocker-Wheeler  Company,  of  Ampere,  N.  .!..  and  is  at- 
tached to  the  Cleveland  office  of  the  company  at  810  New  Fngland 
liuilding. 


P.i  i»A  FoiNDRY  &  .Mamka(TIKINc  COMPANY.— This  com- 
p:uiy  h.is  re<ently  increased  the  facilities  of  their  Eastern  branch, 
which  is  located  in  the  Havemeyer  building,  New  York  City,  and 
in  the  futiire  will  carry  a  complete  line  of  their  track  goods  for 
the  convenience  of  buyers.    Mr.  Robert  Spencer  has  been  appointed 


The  Frost  Railway  Sipply  Company. — In  order  that  !  ler^ 
may  be  no  confusion  or  conflict  with  previously  organized  ^m. 
panies  using  the  name  "Monarch"  the  name  of  the  Monarch  Mil- 
way  Supj)ly  Comi)any  has  been  chang(>d  to  the  Frost  Ua:  ;iy 
Supply  Company,  of  whi«h  Mr.  Harry  W.  Frost  is  presi  m, 
the  temporary  offices  being  in  the  Majestic  Ruilding,  Dei  <>lt. 
.Mich. 


CKfKKER-WiiEELER  ANNUAL  CoNX'ENTldN. — The  annual  COI  'n- 

tion  of  the  officers  and  branch  managers  of  the  Crocker-Wli  icr 

<'ompany  took  place  at  the  main  office  and  works.  Ampere,  N  J., 

January   20.   27   and   28.      Managers  and    representatives   froni  all 

parts  of   the  country   were   unanimous   in  predicting  a   prospe  ii.s 

year  in  the  field  of  alternating  current  generators  and  dire<'t  cur  iit 

generators  and  motors.  On  the  evening  of  the  27th  a  banquet  as 
held  at  the  Cafe  Martin  in  New  Y'ork.  at  which  the  presideir  .f 
the  company.  Dr.  Schuyler  Skaats  Wheeler.  i)resided. 


Roi'NniiofSE  Heating  and  Ve.xtilatio.n. — The  Blair  Furr.;.ce 
roundhouse  of  the  Pennsylvania  Railroad  at  Altoona.  Pa.,  in 
equipped  with  a  large  steam  hot  blast  apparatus  constructed  Ijy 
the  H.  V.  Sturtevant  Company  of  Baston,  Mass..  which  distribuios 
heated  air  throughout  the  building  and  forces  it  into  the  i  its 
beneath  the  locomotives  in  large  quantities.  During  the  wiiiiiT 
months  the  snow  and  ice  are  quickly  melted  from  the  rimning  gear 
of  the  Kx-omotives  and  the  time  for  cleaning  and  repairing  then.  Is 
greatly  reduced. 

Steam  Ti'rbine  Pijvnt  in  Klondike. — The  Westinghouse  com- 
panies have  just  received  an  order  from  the  Canadian  Klondik'- 
Mining  Company  for  the  eqiiii>nient  of  a  power  house  for  the  d.  i  - 
trical  operation  of  gold  dredging  boats  on  the  Alaskan  rivers.  .\ 
4<M>-kilowatt  turbo-generator  will  be  driven  by  a  <5<)0-h.p.  We-stiuir 
house- Parsons  steam  turbine.  On  the  dredge  boats  will  be  in- 
stalled induction  motors  aggregating  a  total  of  about  .~)00  h.p.  jhhI 
varying  in  size  from  7\'i>  to  KM)  h.p.  The  fact  that  the  mininu' 
company  is  willing  to  install  a  plant  of  this  nature  far  from  tli- 
tuantifactory  and  possible  repaii-s  shows  the  confidence  engine  i> 
jiiace  in  this  type  of  unit. 


.Mouse  Ciiain.^ — The  new  plant  at  Ithaca  of  the  Morse  Cli.iiii 
Co..  Trumansburg.  N.  \'..  will  consist  of  a  machine  shop,  foi-;.''' 
shoo,  hardening  ami  tempering  shop,  wood  shop,  pattern  stor.i ;  ■. 
foundry  and  offices.  The  i)ower  plant  will  consist  of  Westinghoi-'' 
single-acting  compound  engines  direct  conne<'ted  to  80  kw.  l-'> 
volt  direct-current  generators  from  the  World's  Fair  at  St.  Loiii.s, 
stipplied  by  Babcotk  and  Wilcox  boilers  at  l.'50-lb.  pressure.  T  n- 
machine  shop  e(pii|iment  will  be  modern  in  every  respect,  with  n 
dividual  and  group  drives  from  llO-volt  motors.  Work  of  cnai 
pleting  the  details  is  now  progressing  rapidly  preparatory  to  ceui- 
meiicing  work  of  erection  in  the  spring. 


Faiu.ow  I)RAtT  Geak. — (Mr.  M.  A.  tJarrett,  vice  president  of 
Farlow    Draft   Gear   Companj',   directs   attention   to   the   fact   tl 
<if    th**   contingencies    which    usually    lead    to    the    failure   of  di 
gears.    11    are  enumerated   for   each   end    of   the  gear,   the   Far! 
gear    presents    but    one,    viz:    the    possibility    of    broken    coup!' 
This  draft  gear  Ls  put  together  without  rivets    or  pockets.     It  ' 
no    follower>-   of   the   usual   type   to   ben<l   and   break.      The  spri' 
are  prcte<";ed  from  breakage  and  from  becoming  solid.     There  ; 
no    lugs   or  check   castings   to   break   and    this  gear    is   held   to 
free  from  the  danger  of  broken  coupler  pin  chains.     As  the  pO' 
bilities  for  breakage  are  the  same  for  both  ends  of  the  car,  it 
obvious  that  if  these  claims  are  sustained  in  practice  and   the 
suits  of  the  remarkable  test  of  this  gear  at  Purdue  University  . 
borne  out  that  the  number  of  contingencies  for  breakage  are  gr< 
ly  reduced. 


WANTED — Architectural  draftsman,  competent  to  design,  ni. 
bills  of  materials  and  specifications   for  railroad   buildings,  en;; 
houses,    water    and    coaling    stations.      Salary    .$12r>    per    inoi' 
State  age,  technical  education  and  experience.     Address  Archite- 
care   Editor  American    En(;ineer   and   Railroad  .Touknal.    1    '" 
Nassau  street,   X.  Y. 


WANTED.  —  Position     as     mechanical     engineer     or     mas 
mechanic.     Sixteen  years'  experience  on  a  prominent  railroad.  ;i 
al.so  with  a  locomotive  works  as  chief  draughtsman.     34  yeai> 
age.     References  furnished  if  desired.     Address  "A,"  care   Edii 
American  Engineer,  140  Nas.sau  St.,  N.  Y. 
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from  these  works,  5,000  locomotives  having  been  turned  out 
in  three  years. 

The  Vauclain  design  brings  one  low  and  one  high  pressure 
cylinder  into  the  same  casting.  The  high  pressure  cylinders 
connect  with  the  crank  axle  and  the  low  pressure  with  the 
crank  pins  of  the  rear  driving  wheels,  thus  dividing  the  en- 
gine, and  yet  the  cylinders  are  not  separated  as  in  the  Cole  and 
De  Glehn  arrangements.  The  crank  axle  is  built  up,  with  cir- 
cular crank  cheeks,  the  construction  being  almost  exactly  the 
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VAUCLAIN  4-CYLINDER  BALANCED    COMPOUND 

LOCOMOTIVE. 


4 — 4 — 2  Type: — New  York  Centraju  Railboad. 

In  this  journal,  in  May,  1904,  page  184,  the  Cole  4-cylinder 
balanced  compound,  built  for  this  road  by  the  American  Loco- 
motive Company,  was  described.  In  February,  1901,  page  35, 
the  original  Atlantic  type  simple  engine  of  this  road  was  illus- 
trated, which  has  proven  to  be  one  of  the  most  satisfactory 
(If'signs  ever  introduced  on  that  road.     This  original  Atlantic 


FRONT     VIEW,     SHOWING     ELEVATION     OF     CTLINDE^ES      AND     PISTOK 

VALVES. 

same  as  that  of  the  New  York,  New  Haven  &  Hartford  engine, 
illustrated  in  December,  1904,  page  466.  The  eccentrics  are 
driven  by  the  rear  axle  and  the  valve  stem  passes  immediately 
over  the  frames  and  is  perfectly  straight,  the  center  of  the 
piston  valve  being  over  the  center  of  the  frames. 

In  order  to  secure  as  long  inside  main  rods  as  i>ossible,  this 
cylinder  arrangement  required  an  increase  of  wheel  base,  an 
increase  in  the  length  of  tubes,  long  outside  guides  and  other 
changes  in  details,  which  are  indicated  in  the  accompanying 
comparison  of  the  simple  locomotive  and   the  two  balanced 


VAUCLAIN   4-CYLIXDEB  BALANCED  COMPOUND — NE\V   YORK   CENTRAL   &    HUDSON   RIVER  RAILROAD. 

F.  Deems,  General  Superintendent  of  Motive  Power.  Baldwin  LocoMOTm:  Works,  Builders. 


:'e  locomotive  is  the  basis  for  the  application  of  both  the 
e  and  Vauclain  balanced  systems  on  this  road,  and  from 
^-  results  already  obtained  by  the  Cole  locomotive  on  the 
■  Louis  testing  plant,  and(  by  the  Vauclain  on  the  Burling- 
ii.  the  4-cylinder  balanced  type  of  construction  seems  sure  to 
■'Jve  exceedingly  successful.  The  Vauclain  locomotive  hap- 
"3  to  be  the  25,000th  turned  out  from  the  Baldwin  Works, 
^d  it  Is  of  interest  to  know  that  the  Plant  system  balanced 
Sine,  illustrated  in  March,  1902,  page  72,  was  the  20,00(mi 


compounds  presented  in  the  accompanying  table.  Instead 
of  using  2-in.  tubes  16  ft.  long,  the  new  design  employs  2^-in. 
tubes  18  ft.  6  ins.  long.  The  boiler  is  straight  as  before  and  the 
firebox  is  unchanged,  but  the  heating  surface  is  slightly  in- 
creased.   The  tractive  power  is  24,200  lbs. 

The  low  pressure  cylinders  have  the  usual  relief  valves,  but 
the  relief  valves  for  the  high  pressure  cylinders  are  replaced 
by  a  single  valve  connected  with  the  T  head  located  on  top  of 
the  smokebox.  just  in  the  rear  of  the  stack.    Air  admitted  at 
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i.auy,    i;.'«^>   Slati..n^  Jlln.,^  , .__      Triiiiiaiisl.iirir.    N.    V..    will   .-oiisisi    ,.f   a    inarliiii.-   shop.    f. 

\V\ir\»if^j:.'-.    AMI    'Hiiw    T"    Ki  Al.    '1111  \i.      l-'old.  r     .\...     »'i:'.-_'.       s|,oi..    Iia  r.l.'iiiiiu    an.l    t.'tiip.'rin;r   sli..p.    v\o,„|   ...lioi..    iialL-rii    sloi 

W^'iJliHirrMMtsf   :K1.'.  Mi.     \     .Maiiiifa.  tin  iiii:    « '..inpatiy    .d"       f.Miiidiy  ami  ..lii.-.s.     'I'll.'  p.. w.'r  plant   will  ..msisi   ..f  W'.-sUnuli' 

I'iii.'.Umi'.;.    l.*;V...VHn.s»r:ii.'s    ami    l<ri«'tl.\     .l.'s<  ril.'s    ili.-    .  ..list  rmi  ion        -in-.:!.' a.  I  iiiy    .•oiiip..iiiid    .iiuiius    dir.-.i     .•..iiii.'.ic.l    i..    SU    kw. 

.>!'   ih>'ir 'iltl«'l{t-al,illK   waiinit'U'is   mid    h-IIs   liow    t.i    ifad    llioni.       ^"1"   <lir.'<  t-.itrr.ni    :;.ii.'raior.s  fr.nii   tli.'   \V..il.r.s  I-'air  at    Si.   !.■ 

Vai-iViVi'.i  ti-j.^s  of'  Ili  . -^lawyVi'-.Nhiii   iii.aiidfs.i'ni    iunip  ar«'  also      >'ippli''d  l-y   l'.al.....k  ami   \Vil.-..x  l...il.'rs  at    l.'.ti  il..   pr.ssiinv  :  rnv'.-.'.;': 

ma.liiii.'  shop  .'.piipimnt    will   h.-  iii.i.li'iii   in  cM-iy  r.'sp.'.t.  wMli 
.lividiial    ami    ::r.iiip    drix.s    from    11m  sop    niot.»r.s.      \\'(»rk    <<f   ■ 
•      '  '  pl.'liii^  til.'  .l.'tails  is  now   progress  in;;  rapidh    pr.'paral.ii'\    t..  ■ 

S,t.vu    1.  .awM>.     «  atalui^u.'  7*Hi:^   fr..„i   il,.'   W  ..>i  in^hoii-.-   Ma-       ,„.,„.i„.    ,,.„,^.   „(  ,.,,.,,ioH  in   iW  spring. 

!H>'  'l.'t.nipaiix .  Masi     I'iiisliiii-j.     I'a..    \>\\     .  ..iiipl.-icly    .l.-s.-rilifs  

I  .rti-ri»V>-  ;•»<>  «-onsjr>.i-H..ii  of  111.'   \V..sii.ii:h..iis.^  I'aisons  .i"am  |.-„,,,.,v   Huai  i   Ckai;.      Mr.  M.  A.  « lari-it.  vK^.?  ;,.ivsi.li.iu  <.f 

'. ii.:ip:  "all"!,  <■.^ns^♦ll^rs    its'  I'oiiim.'i'.'i.'i I    an.l    <'.'.>n.>iiiii-    t.-atiir.'.-.      .V 

T  '* 

'iiivi.'ni'V  t    -•  -    1 1 .    |.i  i->iiii.  il 


l''arl..\'     iM'aft    li.'.-ir   ( 'oiiipaiiv.    dir.'.-is    :iitfiilioii    t<^    the    fn«*t   .('.j^ 
^t,i.al  ni.;il.o.r..f  sl...xviii::si.a Lin ..iioiiiy  ami  :-   f.'W  i>  pi         ^^^.    ^,_ „.  i„.,.„..i..s    will,  ll    lisiiallv    l.-a.l    f.    ill.,    fa  i  I  ill'..    ..f    d'      ' 


r^«- 


u.-ai's.    11    ar.'   .'iiiiiii.'ral.'d    (nv   .■.•i.-li    .'iid    ..f    ih.'    i^.'ar.    ili.'    I".i ' 
u.'ar    |ir.%s.'ii<s    hut    on.',    viz:    tho    possjinlity    of    Lroki'ti    .•..iii.' 

INOrt3»  This  ilrafi   in-ar  is  i>iit   l.m.dli.-r  wilh.Hil   rix.is    ..r  p...  k.-ls.      Ii 

~~" — ' ho    foll.iw.'iy    .if    ill*.    iisii:il    t\p.'    to    li.-ii.l    and    lif.-ak.      'I'ln'   spii 

\..itl;tiit:v    Mr..\i.!.h     I'a.  .u.m..     Tli.'    Kol.iiisoii    A:    Cary    ••..m-  ;,,-  pn  i.',-,.'.|   fn.iii   l.ivakauv' an.!   fr..ni   l,.'.'..miiii:  s.di.l.     Tli.iv 

•'    ^'      '•='"»•    •^•*'"'-    '"'•■^    ' "    ='PP"i<'f'l    ■•x.lii.sn.'    i-.pr..s..,i  ,,,,    ,,,„^    ,,,.    ,.,,,.^.^    ,,,s,in::.    lo    l.r.ak    .iml    iliis    «..ar    is    h.-l.l    ,. 

•    XMrrli.Mii  >r.'talli.    I'u.kn.;;  rompany.  ,.,.,.,.  ,,.,„,,   ,,,,.  ,|aii;;..r  of  l.rok.-ii  ...iipkr  pin  .'hnitis.     As   th.'  i- 

Kiiaai:     ll<>sK'J'u*;sKi:\ATrM:.      .Mr.    <;.     S.     \V.....l.    l-'n'.i    «;i.'ai  l.iiiii".-    f.ir  lir.'akafrt'  a r.'   lli.'  .saiii.-   f.ir  li.ith   ends  ..f   I ln»eHt';K 

.V»»iHty.'m   Imilijliii^i: /i'^k-Jian.  .n.K.    luu-i    i>^-.'iv.'<l    .in    order    from    ll l.vi.nis   that:   if  (li.s..  .  laim.s  .ir.-  sustain.'.!    in    pra.ti.-.'   ami    Hi' 

i^i.siri;iHiiui;r^.v.'i'irtm'irt   Uiulwa.Vj*  fi.r  "I'.  iV   W."  riilili.r  pr.'s..rvii-  -idK  "d"  ilie  r.-markald..  test  of  tlii.s  ?r.'.ir  al    I'lir.liie   |:iiiv.rsii\ 

•S  .    ti.r  .  ...-iiJii::  th.'  uir  l.rake  ho;*.'  ..ii  thai   roa.l.     This  mat. 'rial  i.s  Imrii''  "Mii   ihai   lli.'  iiiiniher  .d"  .•..titiiii:eii.i..s  for  hr.'akait"  :»n'  ui 

:il':\     -|.«l4i>i|-of.  by   l!lt*iM«  who   hilVe    lls.'d    it.  ^     ledtlced. 

'  "K'H  KI:;i;-\VHK»'M  KK  <V»M|».v.\Y.-    t'liiis.    W.   <  ros.'-.   f..riii.rly   ..f    lii''  \V.\.\"ri;i>      .\i<Iiii...tiiral   .Irafi.sinan.   .  ..m|..'i.'nt    lo  de.si;rii.  i^ 

K.jlu'ris- iV -^'di..!     I         ..f  ri.'v.'latid.  Ohio,  itnd   laler  .'lettri.al  eii  hills  <d'  materials  ami  .sp..<  ili.-.iti.ms    f..r   railr.iad   hiiil.linirs.   .n. 

::in.  ef   for  fli-    i^a.-i'in    Ohio   'rrartitui    roiiip.iny.   has    .'HL-ri'd    th''  hoiis.-s.    water    and    coalin:.'    slali.m.s.       Salary    S\S>    |»er    iii"' 

"(M|doy  vf  (■••oe'k«'rAVlt.-.'l.-r  ♦'••tupaiiy.  of  .Vim..!-.'.  .\.  .1..  ,iml   is  at  Stat.-  asr.'.   l.'<  hiii.al  cdiK-at  ion  and  .'xp.'rienee.      Ad.lr..s.s   Ar.  In 

1.  lt??<tui';r>ie  'N'Ai'V.rwI  ortiro  ot   »^  Sir,  N.'w    Kii-.daiid  inr.-    Kditor    .V.MKUh  a.n    Kminkh:    am»    i:\iii;..\i.    .I..ii;\ai. 

ifUliui';  Nassau  .street,   N.   Y. 

|.ii'\      l'>H  Nlrt:V- ■  &     .^I.\N^'^•V♦•l»  i!l>ii     ('omi-axy.     This     c.im  \V.\NTKF>.  —  Position      .'is      m..  haiii.al      .'iiiiin.'.r      ..r      m.' 

papy   has  .r«MV'iitlv''1ii.T.'ji.se<l  the  facilities  of  their  Kastern  braii.h.  ni.'ehatii.-.     Sixteen  years'  exp.-ri.'me  on  a   proiiiin.-nt   railroa.l. 

vvlir.  ll  is  li.i  ate.l   in  th"-   llav.'iiieyer  liiiil.liii;:,   N.'W  Y'ork  City,  and  al.so  with  a  l<M'«»nio(iv.'   wurks  .is  chief  diaiiKhismaii.     .".4  y.-ai- 

I,    ;|,,.    ;i  nil.     ui!i   .arrv    a   .-oinph'te   line  .»f  tln-ir  track  j:oods   for  age.      lJefereii<e.s   fiirnish.'.l    if  d.'sired.      .\.l.|iess    ".K."   car.'    IM 

meiiu'ii. f  liiiyers.     Mr.  Kuherl  Spencer  has  been  appointed  .\MKitn  an  K.Nci.NKKit.  110  N:issaii  St..  \.  \'. 
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from  aiese  works,.  6»00a  locomoUyftBlUnrtaat^l^^  turned  out 
iu  three  years.    ■      '  ■■  -■>•'; 

The  Vauclaiu  design  brings  one  low  and  one  high  pressure 
cylinder  into  the  same  casting.  The  high  pressure  cylinders 
connect  with  the  crank  axle  and  the  low  pressure  with  tlte 
crank  pins  of  the  rear  driving  wheels,  thus  dividing  the  en- 
gine, and  yet  the  cylinders  are  not  separated  as  in  the  Cole  and 
De  Glehn  arrangements.  The  crank  axle  is  built  up,  with  cir- 
cular crank  cheeks,  ihe  construction  l>eing  almost  exactly  the 


.     c.   Vauclain  4-Cyl.  Compound — N.   Y.  C.  &  H.  R.  R. 

Kaiiroatl  Practice,    Impressions   of .....  .>„..>-^  .■»..■*;•:■•>. 

tiiT,    lUiiuforcciuent   of — I*.    U.    R,  ....;>  .;.i: .>:';'.•. ti.Vi .si- 

Air  Optning-s  Undor  I^coniotive.i.  *  ".5,;..:,  i.  ,'.»-*>•  v- 

\;,,i;u>i  Loponiotivc  and  Car,  Montreal— Can.   Pslc.  Ry. 
1  ..ijiiuitteo.    Report   of    -Ro<k   Island    .System 

Rolled   Steel   Car.  .  .  .>  -.\..^^-i-i  .  .,,>; 

I'iant,    An    Bconomieal.. ....."-..-..  I.  ....  ..^ .........  . 

Miuiganer^e  Steel  on  tbe  Boston  Elevated.  .:;..^.*.vV.  .s.  .;_.'^ 

(orabu.stion    Kngines. . . . ; , ».. « .•,■  ,.,-i^'i>';.«;.i'^>i,t'*W*~. 
Traction   for  Steam   Roads.  ..^v.V-^xi'V.^ ;.;..-> ..vV-,iy. - 
■',  ,.  bintry.   Wearing   Out   PolivV-*  ••-•'•  V'-l^  •..•'•  ••V»  .•'.•>;•>.•  •. 

■  ".ir  Units,    L<igbt ;:.  .-i  .  .  ^ .  i  ,-.>  ivj'.'.-  v'--y..i . ;  i 

Jiant,  Liocomotive 

y,  A  Plan  for  Maintaining  Railroad  Repair  Shop .. . 

vt'.    Six-Coupled   Pasi^enger-r^;.,  ,M,  «;   St.  ;  P.   RyV. . 

'.I-Incb  Back  Geared  Crank.  ....-.;>'.  ^.;..-,,.yf.,.>;.y.7. 

.     Wanted  by   a  Railroad   Offlcial,>>.j .  .y;.  .U..  :.'.^ y.w;^,; 

T     Sit^tenins .  .  .  .  .>..-..  v.  .■>  *'♦  •;Vr*v-'f*--^.-v  i'-;v^.. ■'->;■ 

liUerpoie   Variable   Speed.  '.■.  '.  .;■/;';.'...  .:-.;.';;..;...»•...''. 

^    Valve.   Loeomotive — Wabash   R.    R .^«. ,  f  .^- ;  .VV, 

r    \Vrth   Pneumatic   Reversing   Mecbanisw.  .:lu,;'»;.v.-i.»  . . 

■V   r    Kt'st,    Hisb    Spevd ...;.'.:■ ,'. .>,.'-.  •'•  • 

'ihnding    Machine '..... . . ,  .[^ . . . 

>i.  live,    Vauclain    Balanced    Compound-~-'Frkic«   System. 

^?l:i.llS  -\  *  •  •  •  •.•  ■  ■  •  *  •  •   *  •   ■  t' *>•.'■  *  •?  *.■  ■•'■.-■'«  '*''K  *  *'-^  *  ^.  ^.  *  i*'*  *  *  ** 
A^OCt. Js      •   •  •   (   •  •  •  ■  •  ■«•■*■•  •  ••••••'•■  •■•'■«*.«•■••'•••'• 


\  AUCLAIN  4-CYLINDER   BALANCED    COMPOUND 
LOCOMOTIVE. 


4 — 4—2  Tvi'K — Nkw  York  Central  R.^ilbo-U). 

Ill  this  journal,  in  May,  1904,  page  184,  the  Cole  4-cylinder 
I'aneed  compound,  built  for  this  road  by  the  American  Loco- 
•inc' Company,  was  described.  In  February,  1901,  page  35, 
■  i»npinal  Atlantic  type  simple  engine  of  this  road  was  illus- 
'■'I,  which  has  proven  to  be  one  of  the  most  satisfactory 
iina  ever  introduced  on  that  road.     This  original  Atlantic 


SHOWING     fLKVATIOK.    Of     CYLINDERS      4KD     PfSVOK 

-V:-.-  !;.  •;  -VALVES. 


.same  as  Uiat  of  the  New  York,  New  Haven  &  Hartford  engine, 
illustrated  in  December,  1904,  page  466.  The  eccentrics  aie 
driven  by  the  rear  axle  and  the  va'lve  stem  passes  immediately 
over  the  frames  and  is  perft-ctly  straight,  the  center  of  tlie 
piston  valve  being  over  the  ceuler  of  the  frames. 

In  order  to  secure  as  long  inside  main  rods  as  possible,  this 
cylinder  arrangement  required  an  increase  of  wheel  base,  an 
increase  in  the  length  of  tuhe.s.  long  outside  guides  and  other 
changes  in  details,  which  are  indicated  in  the  accompanying 
comparison   of  the  simple   locomotive  and    the  two   balaucyd 
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^  Seems,  General  Superintendent  of  Motive  Power. 


-NKW    YORK    CtNTHAL    *    Ill'nSON    BIVKB   BAII.RO.VII. 

Baldwin  Ixmximotivk  Wukks,  Builders. 


OLomotive   is  the  basis  for  the  application  of  both  the 

and  Vauclain  balanced  systems  on  this   road,  and   from 

if-sults  already  obtained  by   the  Cole  locomotive  on  the 

-ouis  testing  plant,  and  by  the  Vauclain  on  the  Burling- 

ihe  4-cylinder  balanced  type  of  construction  seems  sure  to 

•    exceedingly  successful.     The  Vauclain  locomotive  hap- 

'o  be  the  25.000th  turned  out  from  the  Baldwin  Works, 

1'  is  of  interest  to  know  that  the  Plant  system,  balanced 

ine,  illustrated  in  March,  1902,  page  72,  was  the  20,000th 


compounds  presented  in  the  accompanying  table.  Instead 
of  using  2-iu.  tubes  10  ft.  long,  the  new  design  employs  2U-in. 
tubes  18  ft.  C  ins.  long.  The  boiler  is  straight  a.s  before  and  the 
firebox  is  unchanged,  but  the  heating  surface  i.s  slightly  In- 
creased.   The  tractive  power  is  24,200  lbs. 

The  low  pressure  cylinders  have  the  usual  relief  valves,  but 
the  relief  valves  for  the  high  pressure  cylinders  are  replaced 
by  a  single  valve  connected  with  the  T  head  locateci  on  top  of 
the  smokebox,  just  in  the  rear  of  the  stack.    Air  admitted  at 
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this  point  becomes  heated  in  passing  down  through  the  steam 
pipes  before  it  reaches  the  cylinders,  which  should  be  an  ad- 
vantage. 

In  general  the  new  design  resembles  in  its  principal  details 
the  original  engine  and  the  Cole  compound,  the  details  being 
sufficiently  similar  to  permit  of  a  satisfactory  comparison  of 
the  different  arrangements  of  cylinders.  It  will  be  noted  that 
the  cylinders  are  exactly  the  same  In  diameter  in  both  of  the 


0 


u 

< 


»; 
U 


compounds.    The  leading  dimensions  of  the  three  designs  men 
tioned  may  be  compared  by  aid  of  the  accompanying  table. 

While  the  frames  are  necessarily  different  from  the  otherB, 
in  order  to  accommodate  the  increased  length  of  wheel  bas» 
and  the  cylinders  in  one  casting,  in  general  they  are  similar  to 
the  other  two  designs.  The  front  driving  journals  are  10  x 
10%  ins.,  the  rear  9%  x  12  ins.  The  truck  wheels  are  36  ins. 
with  6 14  X  10-in.  journals,  the  trailing  wheels  being  50  ins.. 
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8  X  14-in.  journals.    Ten  tons  of  coal  and  6,000  gals,  of 

y  are  carried  on  the  tender,  which  is  New  York  Central 
lard.     The  comparative  table  of  dimensions  follows: 

NEW    YOKK    CENTRAL    ATLANTIC     TYPES    CCKMPAREIJ. 

—Drivers     4-4-2  4-4-2  4-4-2 

Name     Atlantic  Atlantic  Atlantic 

Ijer  of  road  or  class »8u  3000  3804 

I  sch'n't'dv  C°'®  Baldwin 

-ef    •• \  *>cnntay  Balanced.  Balanced 

]e    or    compound. ..  .w>. v.. .  J  Simple  Compound  Compound 

,i   built 1901  1904  1905 

-Ut    engine   total,    lbs 176,000  200,000  204,500 

ht    on   drivers,   lbs 94,800  110,000  106,82U 

"ut"  on  leading  truck,  lbs 42,600  50,000  53,460 

ht    on  trailing  truck,  lbs 38,600  40,000  44,220 

.^bt  of  tender  (loaded),  lbs 112,000  121,600  120.500 

.]   base,    driving,   ft.   and   ins...  7-0  7-0  7-0 

1  base,  total,  engine,  ft.  &  ins.  27-3  27-9  30-9 

,1    base,    total    engine    and        I  gg.Q  53.8  56-3 

uder,  ft.   and  Ins I 

..iug  wheels,  diameter,   ins 79  79  79 

r      liders,  diameter,   ins 21  15  Vi  '^^„^*° 

(  .    nders,    stroke,    ins 26  26  26 

ii    -ting  surface,   firebox,  sq.  ft 180  175  180 

H    iting  surface,   arch   tubes,    sq.    ft.  27.1  23 

lie.  iing  surface,  tubes,   sq.  ft 3,2981  3,248.1  3,465 

n.  'ting    surface,    total,    sq.    ft 3,505.2  3,446.1  3,645 

K,.. -box,  length,  ins 96%  96%  96% 

K...box,   width,    ins 75%  75%  '5^ 

c.rnte  area,   sq.    ft 50.3  50.23  50.3 

Kriler,   .smallest   diameter    of.    ins...  72  72%  72% 

Hoiler,   height    of   center   above       f  9.3  9.3  i.ie  9-3 

rail,    ft.    and   ins I  ,„„,, 

Tubes,  number  &  diameter  in  ins..  .  396-2  390-2  318-2% 

Tub<'s,  length,  ft.  and  ins 16-0  16  18-6 

Steam  pressure,  lbs.,  per  sq.  in 200  225 

Type  of   boiler    Straight  Straight  Straight 

Piicl    ....*. Bitum.  coal      Bitum.  Bitum. 

R»'ference  in  American  Engineer     I  Feb..  1901  .May,  1904  April,  1906 

and    Railroad    Journal \  P.   35  P.  184 


IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTICE. 


EDITORIAI.   CoRKKSfOXDKNCE. 


Pakis. 
In  e.-:timating  the  value  of  foreign  railway  practice  it  is 
wise  to  look  beyond  the  equipment  itself.  We  can  not  use 
foreign  locomotives  or  cars  and  foreigners  cannot  use  ours, 
simply  because  they  would  be  misfits,  being  developed  to  meet 
entirely  different  conditions.  Americans  return  from  abroad 
saying  that  we  have  little  to  learn  from  foreigners.  Their 
cars  are  mere  boxes  and  their  locomotives  are  small.  This  is 
true,  but  if  we  look  deeper  and  discover  the  foreign  methods 
of  developing  their  equipment  and  the  methods  of  operating 
ii  we  find  a  wealth  of  ideas  which  are  worthy  of  study  and 
emulation.  This  applies  to  France,  to  England,  and  to  Ger- 
many. In  France,  where  I  found  the  mechanical  engineering 
38  well  as  the  operation  of  the  locomotive  carried  to  the  high- 
e.«t  point,  the  motive  power  officials  themselves  are  worthy 
"f  study.  These  gentlemen  stand  among  the  highest  en- 
fiineers  of  the  country.  Their  work  is  appreciated  and  they 
liave  performed  a  very  important  part  in  the  transportation 
'•velopment  of  the  continent.  -    • 

One  characteristic  of  their  work  is  that  of  knowing  what  is 

''  be  required  and  providing  for  it  carefully  in  advance.    They 

•upy   leading  positions  in   railway  administrations   and   are 

lisulted.     No  administration   in  France  would  dare  to  take 

'■'.'  responsibility  of  ordering  locomotives  without   depending 

'  solutely  upon  the  motive  power  department  for  the  design. 

'I  even  the  smallest  detail  is  left  to  these  officials.    Anything 

p  would  be  contrary  to  the  precedents,  the  traditions  and 

•^  business  policy  of  the  roads.     The  result  is  that  the  loco- 

''ive   resi>onsibility   rests    entirely    with    these  .officials    (in 

irked  contrast  to  conditions  on  some  of  our  roads  at  home). 

To  me  there  is  a  deep  significance  in  the  fact  that  French 

"motives  are  provided  with  devices  which  are  perfectly  well 

"filed  and  which  we  have  not  been  able  to  use  because  of 

>;ir  "complication."     One  of  these  is  the  variable  exhaust. 

"^nch  runners  are  taught  to  use  them  an!  they  do  use  them 

''•ligently.  economically  and  efficiently.    The  question  arises 

to  why  we  cannot  do  likewise,  because  we  need  the  variable 

'laust. 

'  lench   motive   power  men   have  produced  machines  which 
admirably  suited  to  their  needs.    Their  one  thought  has 


been  to  secure  the  l>est,  and  they  have  brought  up  the  men  to 
handle  machines  which  are  very  complicated,  as  judged  from 
our  standards.  We  may  criticize  construction  for  lack  of  con- 
venience in  repairs,  but  we  must  bow  to  the  traditions  under 
which  these  officials  really  direct  their  departments  and  con- 
duct their  work  in,  accordance  with  high  ideals.  To  do  this 
they  have  enjoyed  real  co-operation  with  olhei  departments. 

1  wish  specially  to  acklow ledge  courtesies  received  from 
Messrs.  du  Bousquet  and  Rodrigue,  of  the  Northern;  Messrs. 
Solacroup  and  Laurent,  of  the  Orleans,  and  Mr.  Herdner.  of 
the  Southern  Railway,  with  whom  1  spent  most  enjoyable  but 
brief  moments.  The  atmosphere  of  their  departments  pro- 
duced a  feeling  like  inspiration,  because  of  the  appreciation 
of  the  locomotive  problem  which  is  everywhere  evident.'  It 
gives  the  impression  of  the  commanding  importance  of  motive 
power  and  of  the  officials  who  have  brought  the  French  loco- 
motive to  its  high  place,  and  have  at  the  same  time  developed 
tbe  men  to  operate  them.  The  perfection  of  the  premium  sys- 
tem for  locomotive  engineers  and  firemen,  used  so  effectively 
in  France,  entitles  these  officials  to  the  highest  praise,  par- 
ticularly those  of  the  Nord,  Midi  and  Paris-Orleans  railways. 
I  was  not  fortunate  enough  to  personally  inspect  the  good 
'^vork  which  I  know  the  other  roads  are  doing. 

Freight  C.ves  i.\  France. 

Because  French  freight  equipment  is  not  of  large  carrying 
capacity  it  does  not  follow  that  it  has  no  interest  for  us. 
These  people  have  much  to  show  us  in  the  use  of  steel  frames. 
They  have  adopted  steel  in  light  equipment  for  reasons  of 
economy  in  maintenance.  The  moral  of  this  is  that  if  econom- 
ical where  steel  is  not  required  for  strength,  it  must  neces- 
sarily be  even  more  economical  for  us,  because  we  need  ♦ie 
strength  of  steel  as  well  as  its  durability.  These  roads  have 
used  iron  under-frames  for  more  than  4^  years.  Since  1869 
all  the  cars  of  the  Eastern  Rai'way  have  had  metal  under- 
frames.  In  this  experience  the  vtduo  of  the  superior  resist- 
ance to  corrosion  of  large  sections  has  been  learned  and  life 
of  60  years  is  expected,  or  three  times  the  life  of  wooden 
frames,    ■\^^lat  more  could  be  asked? 

These  cars  are  from  1.')  to  25  ft.  long  and  of  about  10  tons 
capacity.  Few  of  them  have  even  hand  brakes.  If  steel 
frames  are  advantageous  under  these  conditions,  what  Is  to 
be  said  of  them  for  ours? 

In  France  steel  has  replaced  wood  and  the  frames  were  at 
first  too  light,  many  of  the  older  ones  being  of  special  rolled 
sections  resembling  a  letter  E.  Composite  frames  succeeded 
wooden  ones,  but  now  the  frames  are  entirely  of  steel,  while 
in  Germany  many  cars  are  built  entirely  of  steel.  Generally 
the  underframes  employ  3  or  5  longitudinal  sills  of  channels 
or  I  beams,  gussetted  to  4  cross  hearers  and  provided  with 
.  diagonal  braces.    On  these  wooden  boxes  are  built. 

Each  road  has  as  small  a  number  of  different  types  of  under- 
frames  as  possible,  but  the  superstructures  are  varied  to  suit 
traffic  requirements  of  shippers.  Most  of  the  cars  are  built 
in  the  shops  of  the  railroads  and  by  the  repair  forces  when 
not  otherwise  occupied.  In  this  way  the  repair  organizations 
are  kept  together.  The  repair  forces  are  small  because,  ex- 
jcept  for  wrecks,  the  maintenance  of  the  frames  is  almost 
Insignificant.  These  people  do  not  know  anything  of  the 
effect  of  heavy  American  locomotives,  of  our  strenuous  meth- 
ods and  the  destructivene.«:s  of  our  switchmen.  As  to  the 
corrosion  of  steel  frames,  there  Is  not  the  slightest  anxiety  In 
France. 

It  seems  difficult  to  believe,  but  I  am  told  that  thousands  of 
French  cars  are  maintained  for  less  than  $2  per  car  per  year, 
which,  however,  does  not  include  painting.  A  thorough  paint- 
ing once  In  3  years  Is  believed  to  be  sufficient  to  maintain 
steel  underframes  satisfactorily.  New  equipment  is  provided 
in  accordance  with  appropriations  upon  an  annual  deprecia- 
tion basis.  This  was  mentioned  by  Mr.  Tolmer,  of  the  East- 
ern Railway  of  France,  in  his  article  In  this  journal  In  April. 
1897.  On  page  120  of  that  number  an  Interesting  diagram 
of  the  cost  of  repairs  of  French  cars  was  presented     I  aro 
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lold  thai  this  diagram  applies  to-day.  Sieel  underlrames  are 
overhauled  when  about  15  years  old,  very  little  work  being 
required  In  intervals  of  15  years  after  that.  As  far  as  I  can 
learn  no  metal  frames  of  the  heavier  sections  in  ordinary 
servi«'e  have  ever  worn  out  or  lorroded  to  the  point  requiring 
Lbem  to  be  discarded.  It  is  apparent  that  the  cost  of  repairs 
of  the  wooden  boxes  is  far  greater  than  that  of  the  metal  frames 
of  the  same  cars. 

These  people  cannot  understand  our  general  use  of  wooden 
cars  for  either  passenger  or  freight  service.  Passenger  car 
construction  over  here  is  tending  in  a  marked  way  toward 
universal  use  of  steel  underframes  and  increasing  use  of  steel 
in  upperframes.  An  excellent  example  of  metal  work  is  the 
metallic  window  sash  of  European    cars. 

.My  notes  cover  many  other  interesting  details,  but  these 
letters  must  soon  lie  brought  to  a  close. 

G.  M.  B 
(To  he  continued.) 


REINFORCEMENT  OF  POSTAL  CARS. 


Pennsylv.\.m.v  R.viuu).\u. 


In  accordance  with  suggestions  from  the  United  States      ,;i 
service  officials,   the  end   construction   of  postal   cars  on      ,,. 
Pennsylvania  Railroad  has  been  reinforced,  as  shown  in  i      .(• 
engravings.       The  reinforcement   provided   is   even    move     • 
fective   than    that   suggested.     Its   purpose   is    to   increase 
lision   resistance. 

In  addition  to  the  plates  app'ied  to  the  outside  faces  of 
center  sills  and  the  inside  faces  of  the  side  sills  and  the 
side  faces  of  the  end  sills,  large  rectangular  castings  e 
applied  at  the  corners  of  the  underframe;  the  end  fran^  ';f; 
is  reinforced  in  an  entirely  new  way.  The  ^i  x  8-in.  pune 
reinforcing  the  end  sills  receives  the  attachment  of  10-in.  2r.^i,. 
I  beams,  forming  posts  for  the  vestibule  opening.  Acr...;s 
these  I  beams  at  the  top  is  a  horizontal  plate  with  flan,u«  -    . 
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es,  to  which  is  connected  a  vertical  plate  across  the  ena 

the  car  for  a  finish.    The  horizontal  plate  referred  to  in- 

taies  the  collision  strength   of   the   upper   portion   of  the 

;:bule.    In  addition  to  the  I  beams,  Z  bars  pass  diagonally 

f'os  the  end  panels  of  the  car,  as  indicated   in  the  draw- 

iiiese  being  riveted  to  the  end  sill  reinforcing  plate  at  the 

,'oui.  and  secured  by  angles  to  the  horizontal  plate  at  the 

I.    Other  Z  bars  are  built  in  the  corner  posts  of  the  car 

,1  are  riveted  to  the  end  sill  reintorcing  plate  at  the  bottom 

,i:.-  the  same  horizontal  plate  at  the  top. 

The  draft  sills  of  this  car  are  G-in.  I  beams  extending  13 

-   beyond  the  inner  bolsters.     These  members  receive  plates 

;  1  heir  upper  faces,  at  each  side  of  both  bolsters,  and  another 

ir.6  between  the  two  bolsters    these  plates  being  riveted  to  the 

n-.'per  flanges  of  the  I  beams.     The  drawing  of  the  complete 

framing  at  the  end  of  the  car  illustrates  the  application  of  the 

W'cstinghouse  draft  gear  and  the  Standard  Coupler  Company's 

siecl  platform,  which  has  been  applied  to  some  of  these  cars 

wliich  are  now  in  service. 

The  car  itself  is  similar  in  its  general  features  to  previous 
•onstruction  on  this  road.  Its  interior  arrangements,  how- 
I vr,  have  been  modified  to  suit  recent  requirements  of  the 
il»partraeut  to  produce  a  combination  car,  which  may  be  used 


A  statement  was  printed  last  month  giving  credit  to  the 
shops  of  the  Chicago  &  Noithwestern  Railway  for  the  general 
repairs  of  5u  locomotives  per  month  in  a  shop  with  but  21 
pits.  Attention  has  been  called  to  the  fact  that  record  had  al- 
ready been  made  in  this  journal  of  general  repairs  at  the  rate 
of  more  than  three  engines  per  pit  per  month  in  other  shops. 
In  this  connection  it  should  be  stated  that  at  Altoona  3^ 
engines  per  pit  per  month  are  turned  out  of  the  erecting  shop. 
This,  however,  is  a  shop  well  equipped  with  crane  service. 
The  performance  of  the  Chicago  &  Northwestern  does  not 
suffer  in  comparison,  because  the  Chicago  shops  are  not  fitted 
with  cranes,  the  only  large  crane  at  those  works  being  in  the 
boiler  shop. 


Air  Oi'i;m.\c.s  Undkb  Locx)moti\k  Gbates. — There  seems  to 
he  no  doubt  that  there  is  a  direct  loss  of  heat  when  the  air 
supply  i.«  inadequate  and  that  a  considerable  saving  may  be 
accomplished  by  properly  designing  the  damper  openings.  In 
an  extract  from  the  report  of  a  committee  before  the  North- 
we.st  Railway  Club,  which  appeared  on  page  102  of  our  March 
number,  the  statement  was  made  that  the  loss  of  heat  when 
the  air  supp'y  is  not  adequate  sometimes  reaches  25  per  cent.. 


.!_ 
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cither  entirely  for  newspaper  mail  or  first-class  matter.  The 
iloor  plan  illustrates  the  large  number  of  cases  at  one  end  of 
'lie  car  which  are  arranged  as  permanent  fittings,  but  installed 

n  such  a  way  as  not  to  interfere  with  the  use  of  the  car  for 

■tper  mail  when  the  racks  are  folded  down  from  the  wall. 
The  end  reinforcement  is  built  in  accoi'dance  with  patents 

■sued  to  Mr.  W.  F.  Kiesel,  assistant  mechanical  engineer  of 

■le  Pennsylvania  Railroad. 


Inasmuch  as  the  Interstate  Commerce  Commission  inspect 
>is  are  very  closely  watching  automatic  couplers  for  the  break- 
;•'  of  devices  and  coupler  pin  chains,  which  necessitate  go 
•--'  between  the  cars  to  make  (couplings,  it  seems  advisable 
'  direct  attention  to  the  importance  of  one  of  the  primary 
'  nients  of  draft   rigging.     That   is   thf>    construction   of   tho 

■^'ing  so  that  the  coupler  cannot  travel  beyond  the  standard 
'  )wance  of  motion  of  l"-',  ins.,  or  2  ins.  at  most.     If  tHe  con- 

"f'tion  Is  such  that  it  cannot  possibly  allow  more  than  that 

■iiount  of  motion  to  the  coupler.  It  will  be  Impossible  for  the 

lains  to  break  under  legitimate  usage.     Perhaps  this  feature 

f  draft  rigging  has  been  overlooked.     It  should  not  be  longer 

'f'glected. 


and  attention  was  drawn  to  the  fact  that  damper  openings 
on  some  of  the  newer  types  of  locomotives  were  entirely  too 
small. 

For  pfcifect  combustion  S  lbs.  of  oxygen  are  required  for 
every  pound  of  hydrogen  and  i;  2-3  lbs.  of  oxygen  for  every 
pound  of  carbon.  It  has  been  suggested  that  by  staying  the 
firebox  with  hollow  stay  bolts  with  an  inside  diameter  of  % 
in.,  perfect  combustion  may  be  obtained.  It  is  impossible  to 
get  sufllcient  air  through  the  grates,  and  air  in  excessive  vol- 
umes must  not  be  admitted  above  the  fire  bed.  The  air  which 
it  would  be  possible  to  get  through  1,000  or  more  hollow  stay 
liolts  with  %-ix\.  holes  might  not  be  sufficient  for  perfect  com- 
luistion,  but  it  wotild  furnish  enough  oxygen  to  pay  for  the 
hollow  stay  bolts  several  times  ovfr.  As  th*»  air  passes  through 
these  stay  bolts  the  risk  of  burning  them  is  decreased  and  the 
expansion  of  the  bolt  is  redured.  and  thus  the  liability  of 
cracking  the  sheet?  is  lps«;onod  In  addition  the  exhaust  of  the 
locomotive  drawing  the  r-nrrent  of  air  through  the  hollow 
bolts  keeps  the  holes  open  and  affords  a  means  for  detecting 
breakage  inside  as  well  as  outside  of  the  firebox.  The  bolts 
are  rolled  hollow  and  the  strength  is  thus  increased  and  the 
bolt  js  more  flexible. 
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ANGUS  LOCOMOTIVE  &  CAR  SHOPS,  MONTREAL. 


Canadian   Pacific  Railway. 


V. 


(For  previous  article  see  page   75.) 

Tklck  Shop. — This  shop  was  shown  in  section  in  January. 

page   2.       One   of   the   accompanying   engravings   shows    the 

west,  end   with   the  location   of  machinery.        The   portion  of 

the   building   not   shown    in   this    partial    plan   contains    two 


to  the  machines  on  two  short  tracks  reaching  the  axle  1 
and  wheel  borers.  The  machinery  is  enumerated  in  th 
companying  list.  EJach  of  the  seven  machines  running, 
ing  the  writer's  visit,  was  turning  out  twelve  4H  by 
axles  per  day.  The  journals  are  also  "rolled"  in  the  lb 
The  lathe  foundations  are  of  concrete,  with  an  irregula 
pression.  or  basin,  14  ins.  deep,  having  at  the  center  a 
merged  sheet  iron  tank.  2  ft.  in  diameter  by  3  ft.  dee 
catch  the  drainage  from  the  tools.  The  foundations  • 
selves  are  22  ins.  deep.  They  are  provided  for  all  of  the 
lathes    in  the  shop.     Storage   for  axles   is   provided   neai 

axle     lathes,     and     storage 
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INTERIOR    OF    TRUCK   SHOP. 


wheels  in  the  two  spaces 
cated;  one  is  for  144  anc 
other  for  222  wheels.  The  w.  eel 
presses  are  numbered  55  an  '•; 
on  this  plan,  and  are  local*  ;,: 
the  .^ ends  of  the  tracks,  \v  eh 
reach  to  the  opposite  end  ot  he 
building,  these  being  the  cen  ral 
two  of  the  four  tracks.  The  \vi  ff] 
presses  are  provided  with  ( os 
by  recording  gauges,  in  orde;  to 
check  the  pressures  used  in 
pressing  on  the  wheels.  'Hiis 
shop  is  arranged  for  progre.«sivp 
work,  the  work  advancing  to 
completion  at  the  east  end.  for 
delivery  to  the  erecting  sh()|)s 
Every  operation  in  the  tnnK 
shop  is  on  piecework. 

Car  Machi.nk  Siioi-. — The  plan 
of  this  building  shows  iliv^f 
longitudinal  trarks.  crossed  li> 
one  transverse  track  with  turn 
tables.  A  section  of  the  shoj) 
was  shown  in  January,  page  ?, 
It  provides  for  the  machine 
work  and  bolt  work,  and  is 
a  manufaituring  establishmtiii. 
A    very    large    amount    of    I'oli 
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iJ  Floor 


WEST    £KD   OF    TBI7GK    SHOP. 

LIST  OF   TOOLS. 


j^ShfeL  Iron 
rack 


i'O.NtKhTK    F0lM).VT10.\8    H)R    AXI.K    I..VTIItS. 

trai-ks  for  passeuser  car  trucks  at  the  south  side  of  the  build- 
ing and  two  for  freight  trucks  at  the  north  side,  the  work  on 
freight  trucks  being  facilitated  by  shallow  pits  outside  the 
rails,  enabling  the  men  to  get  at  the  nuts  on  the  side  frames. 
Four  men  constitute  a  gang,  and  on  the  day  of  the  writer's 
visit  28  tnicks  for  fiO.oOO-lb.  cars  had  l)een  completely  assem- 
bled at  2:30  p.  m.  The  rate  of  working  approximates  fotir 
trucks  per  hour.  These  trucks  had  diamond  frames  and  Sim- 
plex bolsters.    At  the  west  end  of  the  shop,  material  is  brought 


No. 
50. 
51. 
52. 
53. 

r,4. 
55. 
56. 
57. 
58. 
59. 
«0. 
61. 
fi2. 

«;.■?. 

»i4. 
fi5. 
R6. 
67. 
68. 
69. 


TRUCK    SHOP. 

Name  and  Maker.  Motor  ! 

Axle  lath«,   J.    Bertram   &  Sons \ 

Axle  lathe,  J.   Bertram  &  Sons >   : 

Water    emery    wheel     f 

Car   wheel  borer,  J.  Bertram  &  Sons )   -^ 

Car   wheel    borer,   MoKechnle   &    Bertram J 

Wheel,   press,   Hamilton   Machine   Tool   Company 

Wheel   press,   C.    P.    R 

Car  wheel   borer,   Niles  Tool   Works /  , 

Car  wheel  borer.   Niles   Tool   Works i 

5  ft.  grindstone.  Pond  Machine  Tool  Company 

Axle    lathe,    Niles    Tool    Works 

Axle  lathe.  J.    Bertram   &  Sons 

Axle    lathe,    J.    Bertram    &    Sons 

Axle   lathe.   Niles   Tool   Works ' 

Axle    lathe,   .J.    Bertram    &   Sons.  ,i  .,■...;....■.  ,•.> 

Axle    lathe,    Niles    Tool    Works...-,.;..;.,;,.., 

."?   ft.  wet  emery  wheel,    Bridgeport  Emery  Wheel   Crmpany.' 

Emery    wheel     \ 

Axle  lathe,  McKechnle  &  Bertram    ....,.,•..•.»..*.....#-.  > 
Axle    lathe.    J.     Bertram    &    Sons ..■.,■..;;';/...'....■...,' 

Wheel   press 
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MACHINERY    PLAN    OF    CAB    MACHINE    SHOP. 


CAR    MACHINE    SHOP. 


Name  and  Maker. 


Motor  H.P. 


.  •  *  k-  4  •  ^.«  *  •  •  :*■  <  • .»  f  • 


80 


^16 


SK.  Dduble  headed    planer,    48    in«.    x    48    Ins.    x    12    ft-.    Mark 

Fiather  Planer  Company    20 

>1     Double-headed  planer,    36   ins.   x  36   ins.   x  10  ft.,   McGregor 

&    Gourley     

^J    Single   headed   planer,    30   ins.   x   30   ins.  x   10   ft,    McGregor 

*c  Gourley    

.s;'.    Double    buffer    .,..,>.;..•. 

>*J.  Double    buffer     ." ..V;.  ;.;.->. 

•v"i.   Double    buffer 

St!.  Double    buffer    

si.   ?4-in.  turret  lathe,  Bertram  &  Sons 

H8.  10  in.  sliding  head  drill  press,  Hamilton   Machine  Tool  Com 

pany     , 

59.  Miller,  Smith  &  Coventry"' V«  v«'. . , 

60.  6  spindle  arch  bar  drill,   Niles  Tool  Works    .;..  .'..■.'. 

!♦! .  *>  spindle   arch  bar  drill,   Bertram   &   Sons.  . 

y2.  6-spindle    drill 

!<."..   <;-spindle   arth   bar   drill,    Bertram    Ai    Sons    . . . .  * » 

U4.  6-.«pindle  drill,  Bertram  &  Sons   ,  iii . v 

ys.  6-spindle  drill,  Bertram  &  Sons    ..  i  ,,,.....•.%  V».»» '»♦,•••••  • 

!tU.  U-spindle   drill,    Bertram   &   Sons.  , ,  ,■:,  .j  ;<:,',  ;  »v*.. . , 

"j7.  6-spindle  drill,    Bertram    &   Sons........................ 

IKS.  31i-in.   vertical  drill,  Bertram  &  Sons ,.  ....-^... 

"■'.  28-in.    vertical   drill,   Cincinnati    Machine   Tool   Company.  .  .  . 

i"').  25-in.  vertical   drill,   Bertram  &  Sons   

lol.  28-in.   vertical   drill,    Cincinnati   Machine  Tool    Company... 
]>r^.  2S-Jn.   vertical   drill,   Cincinnati   Machine  Tool   Company.... 

•"1    28-in.  vertical  drill,  McGregor  &  Gourley 

1"4.  26-in.    vertical   drill.    Prentice    Bros. 

'"'-.  20-in.    vertical    drill,    Prentiss    

I'"i.  20-in.    vertical     drill 

:"7.  30-in    vertical    drill    

!•'">    26-in.  vertical  drill,   Bertram  &  Sons 
'■"'■>    25-in.  vertical  drill,  Bertram  &   Sons 

I  I ".   Bolster    drill     

'I  54-in.  wheel  lathe,  Bertram  &  Sons  .  .  - 
'  -'  12-in.  double  emery  wheel,  C.  P.  R.  . . 
;       Journal    lathe,   McKechnie   &    Bertram.. 

'     r»4-in.    wheel   lathe,   Bertram  &   Sons. 

-J  ft.  I  8  in.  grindstone.   Pond  Machine  Tool  Company    .... 
24-in.  double  head  traverse  shaper,   Cincinnati   Shaper  Com- 
pany      

14-in.    shaper 

1  Sin.    shaper .  .  i .'  ..^v 

-tin.   shaper,    Mark   Fiather .;..'.:.. 

1 1 -in.   slotter,   McKechnie  &   Bertram    

'    .l^-in.  wheel   lathe.  Pond  Machine  Tool  Company 

KiiKuie  lathe,  l.'i   ins.  x   7  ft..  Guelph   .Machine  Tool  Company 

o4  in.   wheel   lathe,   Bertram  &  Sons    

^>   ft.   X   8   ins.   griudstone.    Pond   Machine   Tool    Company.... 

••4-in.  wheel  lathe,  Bertram  &  Sons 

'-in.  small  vertical  drill,  C.  P.  R ^. 

•;-in.  small  vertical  drill,  C.  P.   R ;'...v-..,vVv;..- . 

•;-in.  small  vertical  drill,  C.  P.  R ,. .  .;:Vv  .;. . 

•  ;-m.  small  vertical  drill,  C.  P.  R.   .v.^:^  ,-=.  ^i^vV; . . . 

'•-in.  small  vertical  drill,  C.   P.    R.    ...  .  ...  .  . 

t.-in.  small   vertical  drill,  C.  P.  R 

;    o  '."•  small  vertical  drill,  C.   P.  R 

•  8-in.  small  vertical  drill,  W.  F.  &  T.  Barnes  Company 
"-in.     sliding     head    drill     press,     Hamilton     Machine 

Company    

i'^^in.     sliding    head    drill    press,'    Hamilton     Machine    Tool 
Company    ^.. , 

2  in     ti-.spindle   nut  tapper.  Acme  Machine   Company.  . '*.;\I.; 
--in.   6-spindle   nut  tapper.  Acme  Machine  Company.  .  ....i 

I  .i'-»n.  6-spindIe  nut  tapper.  Acme  Machine  Company.....,,, 


7% 

71/2 

10 


•  ••■•••-••ft*  Mfi,%:m,*  • 
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No. 

146. 
147. 
148. 

149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 

160. 
161. 
162. 
163. 
164. 

165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 


Name  and  Maker. 


Motor  HP. 


-} 


1%-in.    double   bolt   threader    ...4..^....... 

1  Vj-in.    double   bolt   threader .., . .-. . . . .  . . . 

1%-in.  double  bolt  threader,  A.  R.  Williams  Machine  Com- 
pany     

IHi-in.  double  bolt  threader    • .  • 

1 1/2 -in.   triple  bolt  threader,   Bertram  &  Sons i.. 

IV^-in.  triple   bolt  threader,  Bertram  &  Sons    ' .  -. 

1%-in.   double   bolt   threader.    National    Machine    Company.. 

2-in.  triple  bolt  threader.  National  Machine  Company 

1-in.    double    bolt    threader     

I'-j-in.  double  bolt  threader,  National  Machine  Coropaqy... 

2-in.   triple  bolt  threader,   Bertram  &  Sous    . .-;  .v.:<v-«:»>-,..-.» 

2-in.  triple  bolt  threader,   Bertram  &  Sons.;.,..;.,..'....,. 

Drill  grinder,  Washburn  Shops 

Universal   milling   machine.    No.    3,   Cincinnati    Milling    Ma 
chine    Company     

Universal  tool  grinder,  Cincinnati   Milling  Machine  Company 

Engine  lathe,  30  ins.  x  12  ft..  Lodge  &  Shipley ,;...,,».. 

8-in.    vertical    drill *  *, .  ,1^^,-: 

Engine  lathe,  24  ins.  x  6  f t.   10  ins.,  Bertram  &  Son?. 

20-in.    wet    emery    wheel.    No.    3,    Bridgeport    Emery    Wheel 
Company      

8-in.    vertical    drill    ■. 

Key  seater.  No.  1,  W.  P.  Davis  Machine  Company 

Engine  lathe,  20  ins.  x  5   ft.   6  ins.,  Bertram   &   Sons 

Engine  lathe,  16  ins.  x  7  ft.  3   ins.,  McGregor  &  Gourley... 

Engine  lathe,  18  ins.  x  6  ft.  3  ins.,  Lodge  &  Shipley...:;.., 

Engine  lathe,  17  ins.  x  5  ft . :'. 

Engine  lathe,  15  ins.  x  5  ft..  Prentice  Bros . 

12-in.    double  emery  wheel.   Diamond   Machine  Company.... 

12-in.   double  emery  wheel.  Diamond  Machine  Comjiauy.... 

Car    haul 

Car    haul 


;  I" 


1* 


Lao 


10 
10 


•1 


80 


}■ 


2U 
5 


)-    8 


Tool 


iin.  6-spindle  nut  tapper.  Acme  Machine  Company 
1  'Ai-m     4-spindle   nut  tapper 


1-in.  4-splndle  nut  tapper.  . 
ii?"'."-  ^-sp'ndle  nut  tapper. 
A'/ti-In.  6-spindle  nut  tapper 


10 


and  nut  work  is  done  here,  the  lK)lts  being  received  from  the 
ear  portion  of  the  blacksmith  shop  in  iron  boxes,  in  which 
they  are  allowed  to  cool  from  the  forging  machines  before 
reaching  the  machine  shop.  These  boxes  are  handled  by  air 
hoists.  The  floor  is  clear  of  material.  Bolts  and  nuts  are 
made  here  for  the  entire  system,  including  all  but  the  fin- 
ished bolts  for  the  Icnomotive  department.  This  shop  turns 
out  20  pairs  of  passenger  wheels  per  day,  besides  drilling  brake 
levers,  passenger  platforms,  and  arch  bars.  Six-spindle 
Bertram  drills  each  turn  out  75  arch  l>ars  per  day,  the  plan 
\mng  followed,  as  far  as  possible,  of  concentrating  the  work 
of  a  given  kind  here  for  the  entire  system.  This  shop  handles 
work  as  heavy  as  truck  equalizei-s.  The  southeast  corner  of 
the  building  provides  for  the  brass  room,  nickel-plating  room 
and  store  room  for  the  hardware  for  cars.  This  building  is 
heated  from  a  fan  at  the  north  wall.  The  location  of  the 
office  and  tool  room  are  shown  in  the  plan. 

FRKUiHT  Car  Erkctinc^  Shop.— This  building  was  shown  in 
section  on  page  3.  It  is  strictly  a  manufacturing  department. 
It  contains  six  tracks,  with  three  air-hoist  traTelling  cranes 
over  each  bay  of  three  tracks  at  the  east  end,  and  is  pro- 
vided with  a  few  special  machines,  such  as  circular  saws. 
The  west  end  is  used  for  painting.  This  shop  is  also  on  a 
piecework  basis  throughout,  and  the  pace  of  the  workmen  Is 


f 


AMKiMCAN  i:.\(;im:i:i:  axj)  j{A1Luh)a1)  .iouhnak. 


ANGUS  LOCOMOTIVE  &  CAR  SHOPS.  MONTREAL. 


Ca.Vaiuan    Pacihc  Kaii.wav. 


V 


i;i  i  i\ 


<  h'ttr  f^rt^ritnts  ai  tn  Ir  .s»v   p(i{je   7."i.  ( 
•ii'iiv     'I'his  shop  was  shown  in  section  in  Jamiaiy. 
v;i-;i     -         'Mh     ut      lie    a<  i-onipanyin^    <'nKi"a\  inus    shows    tiif 
\vl'^I    villi    with    lht>   hxaiioii    of   niachinny         Tlw   jmrtion    of 

if,..    i.iiii,iio._.    ,,ot    shiiwii     ill    iliis     partiril     iilaii    contain--    two 


N  1  Klilni;    u|      il;l  (K    sniti'. 


lo  ihe  inathines  on  two  short  tracks  leachins  the  axle 
and   wheel   horers.     The  niaeliinery    is  I'nninerated    in   t 
conipaiiyinK  list.     Kai  h   of  thf  seven   niaehines  running 
ing   the    writer's    visit,    was    turning   out   twelve    4H    l»y 
axles  per  day.       The  journals  are  also  "rolled"  in  the  ! 
The  JaiiH-   t'oundation.s  are  of  concrete,  with    an  irregn! 
prcssion.  or  hasiii.    14    ins.  <l(('p.    havini;  ai   the  center  . 
merged   sheet    iron   tank.    2    ft.   in    diameter  by   3  ft.   de. 
catch    the   drainage    from    the   tools.     The    foundaii(ms 
selves  are  22  ins.  decji.     They  are  provided  for  al!  of  th' 
lailn's    in    the   shop      Sioiase    for   axle.-    in    provided    inn 

axle     lathes,     and     siora^;. 
wheels    in  -the    two    siiace- 
caied;    one    is    for    144    anc 
other  (or  222  wheels.     The 
pi-es-es  are  niimliered  .'iT.  ;f 
on    I  his  plan,  and   are   loca 
the    i'Uii>    of    the    tracks, 
reat  li   to  the  ojiposite  end  < 
liuildini^.   lhc.se  lieinij  the  r. 
two  of  the  four  tracks.  Tlic 
presses   are    ))i()Vided    wiiii 
i»y  recording  gauges,  in  oi 
■  heck      111'       pressures      use 
pressing   mi    the    wheels, 
.■hop  i-  arranged  for  progi' 
work,     the    work     advanciu: 
completion   at    the  east    en. 
delivery     lo    the    erecting    - 
M\ei\     operation     in  "■.ih?  .-i;  m-t 
^liop   is  on   piecework. 

Cak  .\Ia<  mim    Siior.  -  Tilt 
of     this     hiiildiiig     shows 
longitudinal    t lacks.    cr«s;s«,Hr    ^^ 
one   iiansvei-sje   track  -witd 
tallies.        .A    section    of    th. 
was   sliown    in   January,    p.i^. 
1 1      provides     for     the     niaj  liini 
work     and      holt      work.    ;||rtt4'-J^- 
a    inaniifa«  luring    esiahlishtc 
A     very     laru'     :inioiiiii     o; 


i. 


i:. 


. 

^ 

''        > 

^ 

-I'm. 

J  ri..or 


.-''h,-^,    lr..li 


'  "  >i  in.llHrtMi  \  I  low     l<i|;     \\||      I   villi- 

'       ;ia«*»eni;.i   lai   i rinks  a'  the  south  side  of  liie  htiiid 
-    uiui  iwo  tor, freight   I rink^ai   the  nortli  side,  the  worlv  on 
..<lit    frneks    being    facili(aie«|    l>y    shallow    pits    outside    the 
;ails,  eii;ildin.g  ilie  jricii  lo  gel  at    the  nuts  on   tlie  side  frames. 
h\>tn-"i»jV'n' «'iVnsUivre.  ,a  ftc^^  on    ilie  .lay  of   the  writer's 

;   i  ii-iis;  tVii-  0.tyM(  Ih.  <  ats    had   been   conipb'Iely   as.sem- 

iipit  ai  J  'O  j^>.  in  The  i-ate  of  working  approximates  four 
inirkj;;  p»r  liotii.  Tlie-e  trucks  had  diamond  frames  and  Sim- 
ples bolj:t»»r-      \    the  west  end  of  the  shop,  material  is  brought 
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WtSr     h.Mi    ..1       l'Kt'ri%.     MHOI- 

LIST  OF    TOOLS. 


IIM  .K     Sll.if 

.Ni»  .\ani*>  ami  .Mak.^r. 

"..>.  Axle  I.-ith*.   J     Itortraiii   &  Smis 

r.l  Axle  lallif.  .1.    Itertnim  &   Son^^.  . ,  . 

.■■.'_'  Watvr     .■iiipry     whrol 

T>::.  Ciir   wheel   iHirer,  J.   nrrtr.im  &    Son> 

.".I  «  iif    whi.'l    l>.»ri'r,    .M.'K<'<  hill.'   .v    lli'ri  riiiii .  .  . 

."."  WIk'.I.    pr.'.-s,    Hamilton    .M.n-hinu    Tool    Cuiupuny. 

:>»•..  Uhc.'l    pr.s>.   ('.    P.    R .  .•.  .  y. 

.'.T.  far    wtn'i'l    hon^r.    Xiles    To"!    Work?<' ..■.,..■. 

.")!<.  Car  wh.'ol   Imrcr.    Xiln.'^   Tool   Works.  ......  ..'^^jl 

.'!•.  '    ft.    ;:i'in.lstiiii<'.    I'miil    Macliini'  'r.ml   Pijiii|iaiiv 

•■'<>.  .\\h-   l;illi.-.    .\il.>    TiH.l    Work- 

•  :l  Axlf    tiilli..    .r      ll.rtram    K-    Soti.-^  . 

i\2.  .\xlc    laihe,    J.    P.rfr.Tm    K-    S.m- 

.;::  Axl.-    I.ntlio.    .\il»;.<    To.il    Work- 

•'I       .\\|.-    laili'-,   .1.    Itcrtiaiu    .v    S.ni- 

li."..  A\l.-    lath.,     .\ili-s    T.Mi!     Work- 

.;.;  ::   it.   w.l  . m.  r.v   wlie.-j.    Prlduciiiiri 

'm.  Km.T.v     wtifcl     .  . 

.:s.  Axl.>  lathf.   MfK.<l)nic  &.  Ut-rtram 

><•■>.  .\\\,-    lafln^    .1      lUrtram    A;    Sun- 

-.  Wheel    press  
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3m 


15 


■;f-;;(;AU    MACIIINK   StJOl' 

XaWs  atjtf  MakPr^-.  '■>_ ...   - :;  rM«W9t  ^-V 

•  .ul.l.i  h«-ii<U-d  iiJuiHT.  IS  inii.  .X  :-ia-  Jua.,  Jf  J2  ft,  Mark  ../'■•..; 
KlatbtT  i'laner  Couipauy  . . . .  Vi. ,...-..  .."i  •>>  .^.>  .  ■  ••>•"•  5?M.-." 
•uliti  lii.>:r(a-d  |»ljin«?r,  3U  .iH*»,  X  3^0  ih's.  St' lO  ft..  MtrGrogat,  ^  _ 
,v  (iourley  ;...  i.  ,:;...•...>.,.,...  .v.  ,..--..,...••..;.  -  T.J/i 
i.-l.  lu  ai!«-a  .pliiiK4;,  Su.iiis.  X  8o  Mh!.  X.  H> -ft- .  Slf**'^'''^/  >.•  • 
'.■  «rOnrl(>y  .;  ;,■..•.;  .1  .y  :.V.  .  >.'^-.v.;  v..  .^:~:-.  ...J^^-V.;j.y  ,  •:'■■;•■•.-.  %-  r  •%:  .-'^/r 
'iii'l«!  -  buffer    .  .  ;  V;.'^'i.;..;V:/<f\l'' .•..>;.;..  .J,. ]._r,<.v;/.;-[i  ;;»:  vV.'.\Y •;  ; ; 

-mI'I.v  buiT>-f     .  .  ;  :i^:iri\  .•■.'■.■4;>>.V  •  t  ••■••">'- ••i-S"-'-  •'•*  <K-"';\ :-■'-''>:.  lift 

ubh'  l(nif<>r  .>.'.;'•■.■;..•;...  .,y!.  ,.•.-'..;  .\^^'fj.j.-i.;,_^.t:.--.A:.  ;r.l-..  ..j 
M.iiMi-  ;  buller'. :-'...  ..,.'.  . '.  , .  .  .  /..•.^r,^■..  >v,.,^^.>  .i>y  •."•-••■''■-.-;•  •■■^ 
I  111,  lurijrt  JaU»v  i*i>itriani  &  Soivf»  :v»  vv/. .;.:  -y\:;A-^  ,"- .  | 
•TH'  f^ildinK  iii>a<1  drill  pr»'>is,  HawiiVtun   .\lii<-.hVn«'  T«tol  Cmu-  >..  6  . 

;:  Hi V  ,■...;.:...........,... .. .....::....:...,'.  .^y~ 

-.  SM)Uh   &  riivciitiv    .........  i  ...  .  •» 

■il.>  anil  bar  drill. '.Nilcri  Tojol   WoTk-  | 

I  indlo    drill     .....  ^.  .  .....«...>>, .  .  ' 

i.i'iilli!  ;iri  li   bar   drill.    UtTtrain   A:    i>o.n- 
I'lmlje  drill.   Hurt ra lit  A^  Sons    .,..:.... 

i^iiidlo  drill,  Hertraiji  A;  Soiik    .,'..'. 
-.MndU.'  drill.    Kortraiii   A:    Sons.-.  ..  . 

•  'kIIp    flrill,    Mcrtrain    A:    Siuis.... ,,,. 

\ 'Hiial   drill.    Itcrtiaiii    A-    Sons'...  . . ..  ;  .;;>.v..  v..  .  ^  ,  .  .^,.  . 

::     Mttiial    drill.   Ciin  iiiicifi    .Ma.hiin'  Tool   0«llHW'.V> '■ 
ill.  vertical   drill.   Bertram  A:   .Soii:^    .  .  ...  .....  .  i  , ...... 

-ill.   .verllial    ilrlll.    CiiK  iiitiati    .\lai  liiilc    Tool    ('«ini»a«y  ■.  . 
•in.  yertiial  drill.   CiiK-iiiiiaii   Mai  Uiiir  Tool  .t^ouipatiVi,:.. 
-in.    verliial    <lrill.    .\T<(;r««or   &   <;(>urU'.v.  .::........:  .. 

• -in.   vfiiiial  drill,    Trent  i<  o   Bro.s,".  1.:, 
-in.    vortical    drill,    Pr<'uil.-ifi    ..  .\» '.....,  ,: 

■!      vfrtiiiil    drill     ..,.'.'.•  r«-.*^- i-".^>'--> -l— •-'.-•-•  • 
w  ttifjiL   drill     .  .  .  ..A^-:-.'.':Xi---' ■  i- y-J--^-k'^-'- 

M.   vcrli.-al  drill,    Itcilrjmi  ft  Soiiis  ;"...,... 

ill.,  vertical   drill,   llcrtraiii   A:    Sons  . .:. •  .;.-.^V .  . 

'  'T    drill . 

\vb<-ti  hillic,  Hcrtram  H  Son^:    . 

.:i     ddubb-  oniorv  wlifxl.  -ij.    I'.    R.    . . 

■■^iiuil    lalhf.    Mi-Kccliiii.     a-    lli'iiraiii  ..-.--;•..... 

■    '11     wbctl    hiUif.    Ilrrtrarii   A-    Soii^-'. .' -'- - 

'\    X   S   in.   crind-tono.    Pond    Marliiiif  Tool   (  oiiipaii.v       ... 
in.  duiibli'  hi  ;i<l  tiavcrst;  ,-liaiMiM-,   Cint:innati   Shaper  Coni- 

•  III.  -sJiaper  .  .  ,;•;;,;.;>".  ^vi;.;-  •  •  :■•'.'•  ^ .'. .:. 

"  in.  .  shajM>r ...  ,";  j.-.- .'.". 

111.    >hapor,    lliirk    Flalh<»i^... '.-;<; 

t)     ."^loUtr.    .\I.  K'l  hhif  A-    iu't train 

i;i.  whpc'i   laili.'.  Pond  Ma.  Iiiii.-  Tool  ("onipaiiy.  .  .  .  . 
'  11111    latlic.   ir>   )i|.c.   X    7  fi..  r.ii.li.li   .Ma<diin<-  To«il  eoinj>any 
■'     M.     \vl|H|.]     lalbr.    |{.Ttrani    A     .Sons     :  .......  .  .  .  .  . .  .  . 

'■'     ^    ^   iun.   ki  iiMistonc.    Tend    .Mai-liiiif  Tool   i'omjiany.  .  .  .  ■ 

'  '■'■   »l 1   lailio.   U«irlrain  &   Son.s ..;.,-.  ■.■.:..■...,.,......... -* 

'"     -tiihII    vcrliial   drill.    (\.    V.    K.    ..■...- .''V-.,.-.i;-.-..'....  .. 

'■■  .riiall   v^Mliial   drill,   C.  V     R.  :.  .{.vV>c>V /V: .  ,  •    i 

■'    -mail   virti.al  drill.  C.   V.  R.  .;  V.  .' I'^-.V.  :>i^';.\  , 

'     -mall   v.Ttl.al  .Irill,   r.   1'.    R.    ;..::'.  ..i  ;:'I-i ..  . 

''    -mall  vertical  drill,  C.  P.    R.  ..:.  ....'/.:.■"..  :. 

•  -mall    viiti.al    drill.  ^^.    P.    R.    .  .     .  .  . 

•'I.   -mall  v<Mtical  drill.  C.  1».  R.    ...  ., 

II.  .small   v.riicat  drill,   W.   V.    &   T.   Harnes  Coiui-aiiv    .. 
"I      -Udiiis     Iliad    drill     vn  s.-.     IfamilJoii    .Mai  liiii.'    Tool 
'  '>inpany     ,  .  .:; .  i,  .,.,..,...  ^  .......;  .  ./..<, ....,.,.  \'.  . 

-lidiiiu    head-  .dfilt    Bre«i;    Hainilton    MaohiriP    Tmd  ' 

•  "iiij.any  ... :.'.::.  .■;....:.,.. , :; . . . ..... . . . :. 

'•^pindli    nut  liiprn^r.  Atihie' Mai-hinV   rotnpaivy .  . 

II  •i-spiiiillc    nut    tapper,   Arnie   Machine  roinpany ..     . 
.••Ill,  4i-«:|(ind|i'  nut  tapper.  Anne  .Madiiiip  ("oinpan>  ... 

■')    <:-s{(indlc  nut   tapper,  Aeiim  .Machine  C'ompanv 
.-111.    4-spindlc    nut    tapper  ■.*.:■• -^  ;.'K'.i-j  ...  ; 

III.    4-spindI.-    nut    tapper.  .:.;;'i/:..-...v,. -;■...,.; : 

•  -m..  ^-spindU-    nut  tapper.  ,  ; :.;.  v.-:;,^C;';^.ifi.:.. .  ^^  ,  V-  -—4 
.•-in.  e-sipjndle  nut  tapper   .. .  .■;.■.■,".-"."..:;;"..■;'.';...  ..'.  y 


Xo.. 
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\W,  3  •\-iu.    doubit;  T»olt    threader    ....... 

147.  l'..-in.    doable    bolt    threader    ... 

US.  IVi-in.  double  holt  tlir.  ader,  A     ':    '" 

liauy .  .  , 

i4!».  I'v-iii,  double  bolt   threader   i: 

1  riO,  1  '.._,  -in,    tiipK"    Im.Ii    i  breinlri-.    Ilerlrani  ,|(i  -ilioii 

l.M,  J'.w-in.  triple   bolt  threader.  Jtertraiu  \-  Sni, 

Iflli;  1 '.J -in.    double   boil    threader.    N'^itioiiii-i.MlMhiu 

ir<;-!.  L'-in.  triple  belt   threadir.  .NatknialMa-Juui-  ('••: 

l.''i4.  1  ill.    double    bolt    ihr*ad»-r     ...  s  .;  ,,■..,,  ! 

l.">5.  1 '.,. -In.   double  boir   ihreadtr,    XUtii»tial    .Mac' 

l.^^i.  2-Ji».  tfijde  holt  thnader.   Iter'traiu  «>■  i»<i' 
l."»T;2-iii.   triple  bolt  ihrvad<-r.    Iterirawi    a-    .-•■ 

l.'tS.  l»ril!  griiide^r.   Was-bbnin   ."^luip.s. 

irill,  I'niwisfjl    millin^    nia.i  liiiie,    X' 

-chine    t'onijiany    .........     ..  .     . 

li;i'.  r«ivei>,;ii  tcol  jiriiiikT,  (■iiJelnriji^t-MiUiin;   .N' 

liil.  EuRiue  lathe,  ;;o  in.^.  x  1-  ll-y-i^wdi^i:.*:  ,Ai[)> 

K'.li.  ,S-iii.    vertical    drill    ....I'....;;..';.'..;.-." 

HI."..  Engine  lathe,  Z\  ins,  x  '<>  ft,    lt»,lifK;-  :f««;rt,i\<..    , 

1<;4,  2o  in.    wi't    ejnery    wheel,    Xfj;- if,    Hriduepwt    i: 

;       Company      .  .  ,  .  .  .  :.,^  .  .'.  .-^^^sj.  .::•;,  ^  . 

H;."i.  h-iH.  Vettjeal   drill   ....,.:..,.'."..  .  .  . 

l<i«;-  Key  -e.ntei%  Xo.  1,  XV":  P.  «aVJ«-Ma<4iii..    ■ 

1»;7.  FIiiKiiit^  lathe.  "Jo  ip.<  x  5  it,   ijin^,,  Reii  r;iiii   <t  .-^oi 

I'iS.  Kiisine  lathe.   .Tti  in.«;  i  1"  ■ft.  ..»,  'iWi.  Ah-r.f.  •-•o?   A'   0 

U;;»,  KuKiiie  lathe,   IK  iiif!;  x  H  ft.  i?  jus;  >  !>' • 

17«».  Knfiinp  IatlK>.  17  ins,  x  .%  ft:  .,.:.■:.!    . 

171.  Bnsiiie  lathe,    liV.in,-;.  X    up'..   Pn'ii^iee  \- 

17j:.  lU^-iti.  dotihhi  etuery  wheel,   Hiaiiifnid   .M 

I7;j;  tiJ-iii.    doubl*}. eiiiif-ry   -Whe«;l.    l».iuui<i>'''    ' 

';"  <.'ar    haul  ^-.;-. .;..;.%; .  ;-.,.,'>..•.  .  . 
C?ir  lisi«l    >5>  •'■''•-': -r  •         - 

aitd  nut  work  is  (1  OHO  lure,  iln'  no  i-   lll■M^^  ici  fivca  ivyni..  '  :•'■ 
I  ar  iwrtion   ot  the   •'•ailv^'Hiilli    ^liop    in   ii«m    lj«>,vos.  ;i.ii  .wJijlu 
i.hey  ;iii'e  allofted   to  «.-o»»l    from    (lit*   lOFRins;f  luaeiiiniPK   i»«'i«r*' 
reat'hliiKtli*  marhint?  shop.     Th<»se  bp.x<*a  ^w'hiinttflie^ 
lioi.sts.       The  floor  is  elfar  of  niaH>rial.       noii+>;  ami  imi.-  hi- 
made  here  for,  the  eutiro  systcHl.  iiiiiiuliiij:    all    Itiii    'i-      '• 
ished    ImtUs  for'  the   lo<-<>niot5vp.  t1|^i«rtrtient.     Thi>    shi».i 
out  20  liaiis  of  iJasseuRer  whetdii  }^i  ilav   t«  Hi4i\^  djIlIlnR  bialve 
levers,    pavsetijter    platlonUs^,    ami    andi    ^^,\  Six  .'■•piiiiUe 

Bertram  drills  each  iiirii  <nu  .7'.  ai^«h  Itars  i-i  ..i,i\.  the  plan 
lieing  followed. ^*s  far  a.s  jK^'wible.  of  (fmoentcatiiis;  ihe  work 
of  a  given  kind  here  ftir  the  entire  sjrstwn.  This  sUbp  ha^dJf"^ 
\vf)rk  as  heavy  a.s  truek  eqiializei^.  The  s^oaiheast  <  oni«  r  -f 
the  iinildinfi  provides  for  the  brass  r.Knn,  nl.k^-I  plating  room 
and  store  r»>oni  for  ihe  liardware  for  ».ats.  This  hiiildiHg  is 
heateil  from  a  fail  at  tlie  norjh  t»^^^  The  location  of  th*> 
ortice  and  t^*<*'  ''***'ni  are  sliowp  inth«?  plan 

KKKi»;iit    VsM   Kkki  ii\..   Sic«.r.~This   Imildint;   wa.s   shown    i;i 
^eetion  on  page  ,'{.     It  is  .stri.tly  a  mannfaeturiiig  department 
It  <onta«ns  *;|a   trarks.   with    thiee  airhoist   travelling  cranes 
rtv«sr  earh  bay  .Qf  three  .tracks r»tthip:,«i8t  jeiBdv  imd  is  pro 
vided    with    a   few   special    ina<-hine?;.  f^tioh    a^   ,jiri^Qja.r   sa  \ 
The  Wfst  end   is  used   for   painting.     This  shop  is  also   on   ;i 
piecework   haisis  througliont.  and  the  pare  of  ih.'   worKne'ti   i- 
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No. 

200. 
201. 
202. 
203. 
204. 
2U5. 
200. 
207. 

208. 
209. 
21(1. 
211. 
212. 
213. 
214. 

215. 
216. 
217. 
218. 

219. 

220. 
221. 

222. 
223. 
224. 

225. 
226. 

227. 
228. 
229. 
230. 
231. 
232. 
233. 
234. 

23r>. 

236. 
237. 

2:iK. 


Nuine  and  Maker. 


Motor 


!■ 


O 

240. 

242. 
243. 

£- 

244. 

240. 
240. 

247. 
248. 

249. 
250. 
251. 
252. 
253. 
234. 

255. 

!;."<>. 
257. 
258. 
259. 
-'•". 
2Cl! 
2'i2. 
263. 
264. 

2G5. 

206. 

267. 
2(i.H. 
269. 
270. 
271. 
272. 
273. 
274. 
275. 
276. 
277. 
27H. 
279. 
280. 
281. 
282. 
28.'^. 
284. 
285. 

286. 

287. 
288. 
289. 

2I*0. 

291. 

292. 
293. 

294. 
295. 
29  (i. 
297. 

298. 


No.  1  Oreeulee  Auto  cut-off  saw | 

No.  1  Greenlee  Auto  cut-off  saw y  ■ 

No.  1  Greenlee  Auto  cut-off  saw   I 

No.  1  Greeulee  Auto  cut-off   saw    ••  •  •. 

No.  46  Berlin  planer  and  double  matcher ,■.■."... ...       i 

No.  46  lierlin  planer  and  double  matcher ^ 

No.  44  Berlin  planer  and  double  matcher    - 

Bertram    large    4-headed    matcher    and    dimension    planer,   6 

ins.  X  24   ins 

Fay    large   4 -headed    matcher,    6   ins.    x   24   ins Z 

No.  1%  Greenlee  S.  P.  rip  saw  set  with  collar  4  inches  long  ^ 
.No.   l'.>   Greenlee  S.  F.    rip  saw  set  with  collar  4  inches  long  I   ^ 
No.  XVi  Greeulee  S.  F.  rip  saw  set  with  collar  4  Inches  long  f  • 

Greenlee  S.  F.  rip  saw,  30-in  saw J 

C.  P.  R.  swing  saw,  18-ln.  saw   

No.  98  Woods  &  Co.   improved  Jointing  and  facing  machine 

or    buzz    planer    ; 

No.  3  .McGregor,  Gourley  &  Co.  self-feed  rip  saw 

McGregor,  Gourley  &  Co.  new  improved  rip  saw,  30-in.   saw 
Bertram  horizontal  borer,  12  ins.  thick,  3%-in.  hole... 
McKechnie   &    Bertram   large    horizontal    tenoning   machine. 

9    in 

No.  3  McGregor,  Gourley  &  Co.  band  saw 

.No.   5   .McGregor,   Gourley  &   Co.   large  band    resaw 1 

Vertical    car   sill    end   tenoning   machine,    9    ins.   x    12    Ins. 

thick,  MeKechnie  &  Bertram    

Swing  saw,  18-in.,   C.  P.   R f 

Greenlee  extra  range  heavy  car  boring  machine,  12  ft.  lablej 
No.    3   Greenlee   extra  range  heavy    Auto   car   gainer,    40-ft. 

table    1 

No.  4  Greenlee  Auto  vertical  car  sill  tenoner l" 

No.    14  Greenlee  std.  heavy  vertical  hollow  chisel   mortiser,~i 

40-ft  table    2 

No.    58   Fay   band   -saw J 

No.  00  McGregor,  Gourley  &  Co.  outside  moulding  machine.  .      1" 

No.  00  Fay  Patent  band  saw,  36-in.  wheels i 

llertram  horizontal  Ruiner,  14   ins.  thick  x  24  in.s.  wide....  \- 2''' 

Bertram    single   horizontal   boring  machine,    2-in 

McGregor,  Gourley  &  Co.  double-headed  shaper 

Greenlee  3-spindle  medium  heavy  vertical   boring  machine 

-McGregor,  Gourley  &  Co.  double-headed  shaper    

Bertram    hollow    chisel    mortiser,    21/2 -in 

McGregor,  Gourley  &  Co.  rip  saw 

Fay  vertical  gainer,  checks  2  ins.  deep  by  3  ins.  wide.  ...'.. 
Kay  ;!  spiudle  boring  luucbine,  bores  2 '/j  ins.,  12  ins.  deep.. 
Greenlee  std.  heavy  3-spindle  vertical  car  boring  machine.. 
Greenlee  heavj  single-spindle  horizontal  boring  machine. . 
MeKechnie  &   Bertram   large   horizontal    9-in.   tenoning   ma 

chine    

No.  5  Greenlee  heavy  Universal  horizontal  car  tenoner  .... 
MeKechnie  &  Bertram  large  horizontal  tenoning  machine.  .  . . 

No.   5  Greenlee  heavy  Univeral  horizontal   car  tenoner 

No.  6  Fay  car  72-in.  mortlser  and  borer 1 

No.  6.  Fay  car  72-in.  mortlser  and  borer / 

No.   14   Greenlee  std.   heavy   vertical  hollow   chisel  mortlser 

12-i«.   table    

No.  3  Greenlee  extra  range  heavy  auto  tar  gainer I.'s 

Swing  saw,  18-in.,  C.  P.  R. { 

Greenlee  extra  range  heavy  car  boring  machine,  40-ft.  table.  ] 

Swing  saw.  18-in.,   C.   P.  R / 

Greenlee  extra  range  heavy  car  boring  machine,  40-ft.  table.  ) 
Bertram  horizontal  gainer,  gains  timber  2  ins.  x  3  ins.  wide,  \ 

16  ins.   across   '•••/■ 

Greenlee  std.  heavy  3-spindIe  vertical  car  boring  machine. .  J 

.No.   2  Fay   iiiiprcved   stU.   ripping  saw 

No.   2  Fay   improved  ripping   saw    15 

Greenlee  5  spindle  boring  machine 

Greenlee  std.  heavy  3-spindle  vertical  car  boring  machine 
.No.   14  Greenlee  std.  heavy  vertical  hollow  chisel  mortiser. 

No.  3  Fay  large  size  car  ripping  saw 20 

Greenlee  extra   ran>,'e   heavy   car  boring   machine 20 

No.  2  Greenlee  Auto  cut-off  saw    . . .  _ ^ 

No.  5  Greenlee  vertical  heavy  Auto  cut-ofC  saw,  to  cut  timber  /  15 

up  to    14   ins.    square    ' 

No.  5  Greenlee  vertical  heavy  Auto  cut-off  saw,  to  cut  timber 

up  to    14    ins.    square    15 

No.   3  Greenlee  rip  saw,  takes  30-in.   saw  and  rips  19  ins. 

wide    20 

No.  6  Fay  outside  moulder   30 

No.    8    Berlin    planer    and    sizer .      50 

No.  8  Berlin  planer  and  sizer ,......,>..>     60 

No.  3  Greenlee  rip  saw   ,.'.... .v^;.^.I;;,V'4.i...    20 

No.  3  Greenloo  rip  saw    .....'..-.. . '. ; . . ;      20 

.No.    24    Berlin    planer,    matcher 30 

Pay  variety  wood  worker  or  buzz  planer 5 

McGregor,  Gourley  a  Co.  Auto  band  saw  flier 

No.   1   Fay  Auto  knife  grinder   

Knife    grinder     

C.   P.   U.   emery   wheel    '. 

Egan    Auto    knife    grinder f  10 

Emery   wheel    

Circular  saw  sharpener    ,,  . ...•.....*.., 

Pond    portable    grindstone,    72    ins ■..;..•..  .T.-i . 

Pond    portable    j,'rindstone.    72    ins 

Bertram  large  rip  saw,  36  ins.  saw 15 

No.  6  Greenlee  vertical  heavy  Auto  cut-off  saw 15 

Fay  4-head  dimension  planer,  planes    12   ins.   deep,  16  Ins. 

wide.    4    sides    40 

Cant  Gourley  4-headed  matcher  and  dimension  planer,  planes 

6    ins.   thick,   24   ins.  wide    20 

Bertram  large  butting  saw,  36  ins.  saw 15 

Iron  frame  swing  saw,  18  ins.  saw,  C.  P.   R 1 

Greenlee  5-spindle  boring  machine    

Bertram  horizontal  gainer,  gains  2  ins.  deep,  3  ins.  wide,  16 

ins.    across    

.MeKechnie  &  Bertram  vertical  end  tenoning  machine,  9  Ins. 

X  12  ins 

Iron  frame  swing  saw,  18  ins.  saw,  C.  P.  R 

Greenlee  big  hollow  chisel  sill  mortiser  machine,  8  in.  deep, 

2  in.   chisel    

3  spindle  boring  machine,  C.   P.  R 

Hollow  chisel  mortising  and  boring  machine,  C.  P.  R 

Greenlee  3-spindle  medium  heavy  vertical  boring  machine.  .  "\ 
Gainer,  gains  2  ins.  thick,   3  ins.   wide,  16   ins.   face  Fay  &  >.15 

Egan    J 

McGregor,  Gourley  &  Co.   4-headed  outside  moulder 20 
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Name  and  Maker.  Motor  H.P. 

\o    IV2   McGregor,  Gourley  &  Co.  shaping  machine i  jc 

No'  3  Greenlee  vertical  heavy  Auto  cut-oft  saw  and  gainer. .   ) 

McGregor  Gourley  &  Oo.  dimension  saw » 

McGregor,  Gourley  &  Co.  band  saw,  36  in.  wheel >  15 

i-'av  auto' vertical  cut-off  saw J 

.McGregor,  Gourley  &  Co.  swing  saw,  32  in.  saw | 

i:ip  saw,  30  in.  saw,  C.  P.  R 

McGregor,  Gourley  &  Co.   buzz  planer I 

I  owan  &  Co.  small   rip  .saw,   14   in.   saw S  12 

.McGregor,   Gcurley    &   Co.    dimension    planer,   planes   6   ins.  I 

X  24  ins 

McGregor,  Gourley  &  Co.  4-headed  outside  moulder J 

Bertram  surface  planer,  planes  6  ins.  thick  x  24  ins.  wide.  .  "| 

.     .McGregor,  Gourley  &  Co.   small   rip  saw V  30 

i'haia  saw  mortiser J 

.Small  sash  door  mortiser ] 

.M«  Ki'chnie   &    Bertram    light    tenoning    machine   tenons    for  V  10 

.sash  and  doors   J 

.■markable  one  for  any  shop.     At  the  time  of  the  writer's 

ii  .sixteen  60.000-lb.  box  cars  were  being  turned  out  per  day. 

ihp   west  end   of   the   building   motor-driven   winches   are 

i.ite'd,  for  hauling  out  the  cars  completed  each  day.      This 


vertical  boring  machines  with  40-ft.  travelling  tables,  and 
from  this  machine  to  a  gaining  machine,  and  from  the  gain 
ing  machine  they  are  placed  on  a  lorry  and  run  into  the  erect- 
ing shop.  On  this  same  side  there  is  also  a  hollow  chisel 
mortising  machine  with  a  40-ft.  travelling  table  for  mortising 
plates  and   ridge  poles. 

The  c-enter  of  the  mill  is  used  for  getting  out  short  material 
for  new  freight  cars,  such  as  end  sills,  posts  and  c-arlines,  and 
after  they  are  run  Through  the  planers  they  are  next  passed 
to  large  butting  saws,  and  then  to  mortising  and  boring  ma- 
chines, as  the  case  may  be,  and  when  finished  the  pieces  are 
placed  upon  roller-bearing  lorries  and  transferred  into  the 
erecting  shop. 

Material  for  passenger  cars,  store  orders  and  repair  work  is 
handled  in  the  same  manner  as  described  for  the  freight  cars. 
It  is  taken  in  at  the  east  end  of  the  mill,  where  there  are 


(1)      t:.\TKIll<»l<     l-OKTIONS    OK     SHAVINGS     EXHAUST     SYSTKM.        (2 

I'LANIN(i     MILL.        (4)     SH.WIXGS    K 

I'liilding,   like  all    the   rest,    is    well   provided   with    automatic 
^I'linkers  for  fire  protection. 

Pi.vMN,.  Mii.i,.— This  building  is  500  ft.  long  by  125  ft.  wide, 
•  nd  the  machinery  is  divided  into  two  parts;  one  for  prepar- 
'ig  material  for  building  new  freight  cars,  and  the  other  for 
iMpparing  material  for  building  new  passenger  cars,  store 
>>i(l('rs  and  repair  work.  These  two  departments  are  entirely 
■separate.  All  the  heavy  timber  comes  in  at  the  east  end  of 
be  mill  (at  the  right  in  the  floor  plan),  where  there  are 
I'laced  for  the  freight  car  department  two  large  timber  planers, 
'»ne  inside  moulder,  two  large  self-feed  rip  saws.  The  north 
^ide  of  the  mill  (upper  part  of  the  plan)  is  used  exclusively 
'"•i"  the  sills  and  long  timbers,  and  after  the  sills  have  been 
"in  through  the  planer  they  are  butted  off  and  then  passed 
"ver  to  the  end  tenoning  machine,  and  then  to  two  five-spindle 


)    TK.\OM\«;    .MACHIXK  IX   PLAXIXU   MILL.        (3)    ONf:  OF  THK   PLANKK.s. 
SHAVST    APPUF.D    TO    A    GAINLXJi    M.\fHINE. 

two  large  timber  planers  and  one  large  matcher  or  sizer,  and 
then  i>assed  on  to  boring,  mortising  and  graining  machines 
until  finished. 

At  the  west  end  of  the  mill  there  is  a  cross  track  with  turn- 
tables, where  all  lighter  material  is  brought  in  and  laid  down 
to  the  planers  and  matchers.  For  the  freight  car  side  there 
are  two  large  double  matchers  and  planers  and  one  single 
matcher.  For  the  passenger  car  side  there  are  two  matchers 
and  planers,  and  at  the  rear  of  all  these  planers  there  is  an 
automatic  cut-off  saw  for  each  planer  to  cut  off  sheathing,  etc.. 
after  it  has  been  run  through.  In  the  west  end  of  the  shop 
there  are  also  two  sets  of  machinery  for  getting  out  the  lighter 
work  for  the  interior  finish  and  repairs  to  passenger  cars. 

All  the  machine.s  in  this  mill  are  motor-driven;  the  larger 
machines  by  independent  motors  and  the  lighter  machines  in 
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I  ifrwiilf©' Auto  .<  rit-nff  i*Aw  i -. .  . 
-Nil.  I  (.Jri'C'iilcc  Auto  lut-off  saw 
>Mi.   1  (;rt'enhe  Autu  cut  ftf  saw 

Nu.  1   r.rci.'iili'i'  .\uiii  <ut-ott     ;iw    

No.    !•;  Uorlin  plaiur  and  doiilili    iiial<  her   ; 

No.    1(;  Utiliu   iilaiKr  .-uul  duublo  inalrlicr  '..'-..;  V.  .i  .•> ...;'.    '  •;, 

.\'o.  •!  1   lifrliii  plani  r  and  doublf  matcher    ..;■>'  :..K 

ruiliam    laige    4  li.  aU«  U    matiUcr    and    dimension    Rlaiicir»:;6 

iit--'.  X.  24  in>< .' .■.......-, , .;.  i>.  •".4».v 

l>'aj-  lar.^-i  I -li' lul- <1  iiiatfliLT,  6  ln».  X  i-M  ius.  .  ."l.  «\  ." '.  .';.. 
No.  J.'/«  Urecjilte  S.  t*.  rip  sa-«  rCt  with  lollar  4  Inches  loni; 
.\o  ,1  C  t;n'«MiJ(.'  S.- K.  lip  saw  .^ci  with  i  nUar  4  inclics  Iouj; 
Xo.  i''j  Crf»nJce  ;S.  F.  rip  .-aw  set  with  collar  4  imhes  long  ' 

tirevniee  ri.  P.  rip  saw,  ;iO-ia  saw ,  •  ^ 

C.  P.  K.  i^wins  saw,  IS-in.  saw    .  . ; 

No.   US  Woods  &   Co.    improved  jointinK  and  facing  machim; 

or    buzz    plan6;' 4  ..,..,...  r-  ■ 

Nil.  a  McClK  Kor,  tiourlcy  &  C«.   self-ietd  up  .-aw. . ....',..' i  j- 

.Mi-Urcgor.  Gourlej;  k.  Co.  new  iniprovrd  rip  saw,  3u-ih.   saw. 

liirtram  horizout;:!  boior,  12  inii.  ihicli,  3V&-iu-  hole 

.McKoi  hnie   ii    Bertram   largo    horizontal    tenoning   mactaine,   . 

Xo.   3  .McGregor,  Gourlcy  &  Co.  band  saw.  .  v ....:.;.....  ,V 

No.    :')    .M.Uroi:or.    Gourlcy    iV    Co.    larK<'   baiul    re^-aw.  ..*... . 

V«rti.al    tar   sill    end    tenoning   machine,    9    Ins.   X    12  .ins. 
ihi'lt.   Ml  Kecbnie  &  Uertranl   ...... . .....  ..;.«.»...,♦....■.-..'  Uj;, 

-wing  saw,   l.S-in..   C.   P.   R.    .;....  .^....  i  .'.s  ..I.  ../l.-^  ••  f-. 

(ircoRico  extra  ranpt>  luavy  car  boring  inarhitie,   i-  it.   tablvj 


:  1  'I 

-•71 


.•rt2. 


2'.n. 


■ulc 


txlia    raiij;©   heavy    Autu    lar    Kitiiicr,    10-ft. 


..•■:f 


\'i     y-    (in 
table     .  . 
N.)   4  Greenlee  Auto  vertical  car  sill  tenoJicr.  *,:'....-.'-,...:.». »; 
No.    It   Orocnlee  std.  heavy  vertical  bolluW  fhlisel:  jftwrti}*!",  i 

40-ft.    tablO    ......  4  ..  .  .  .  .  .  .>  .  .  .  .  .  >  .  .  .-.  ;;:  .  .  %  ;.i'.  ;  ,  rs  v  v;^ 

No.  ■.'■.N    Fii.\    blind    sjivv  ...........:.;....  .  ...     ....  ;..  .■.-..■.•..  ;l 

iSii.  00  .MiGrciior,  Gouili  y  &  Co.  outiido  uiouldiuK  ma'ibini 

No.   >>0  Fay  Patent  baud   saw,  3G-iu.  wheels .,  .:■■,  .  .  i„-..| 

I'.c'irraJH   iKTi/iiiiial   ;;Hiiicr,   14    iii^.  Ibick  x    21   ms.jj^ldie     ■ 
Hcriraiii    .single    hori/.ontnl    boring    machine,    i:-in. 
.McGrt'sor.  Gourlpy  ic  Co.   double-headed   sliaper.  ...;  ,i./.v| 
(.r<-nleo  3  si»indio  medium  li.  a  \-y  verticil   borinKnini  liiiie. ;  } 
xlcGrtiior,   Gourley   &   Co.   doiilile-headed  -.-ihaper 
Utitiii'ii    li^iiliiw    cJii-el    morr,j,-er,    i'',a-in. '..-,,  . 

^'   ' .        T.  (iourlev  &  Co.   rip  »aw  .  . ...;,. . . .  i. 

1  .;)         .•.ital  gaiiipr,  eljcck^i  12  ins.  deep  by   '.i  Ins;' Wide.  .  .  .  .'. 
I    i.\     ;    i'lutlli:  boihiK  muehjtie,  liojis  li^_.   ins,,  12  ins,  de«p. ;.      .; 
Greenlee  std.   heavy  S-spindle  vertical   car  borinR  <uachine.  ■•    , 
<irei|)ict!  heavy   sinsIe-iipittUle    horizontal  boring   machine.. 
McKochnio  .&.    ftertrana  -large    horizontal    '.'-ii).    t»uoning    Ulu 

',  liiiiO    ......'. 

.NC.   ?•'<.■  recu lee  heavy  I  nivers.al  borizoiitiil  car  tennner  •  .  .  .  . 
McKct-hiiie  AL- Kertrani  largo  liorizontal  tenoning  ntiachiiie..  ^  ..  i 
No.    5  Greenlee  heavy   Univerai  horizontal  t'artenonel:.  ;.>;..;/'.  ■ 
No,  u  Fay  car  7--)ii.  niortiser  and  borer   ....1 ....,.;  ..i;*;..»'y 
.N'o^.  .(i.  Pay  car  72-iii.  niortisi:r  and   boieh,  , .  ^.  .-.  ..i-; .  i ,.  ..1  v;  1  . . 
\o.  14  Greonice   Std.   hoavy   vertical  hallow   ii|rtBei.tnpt<liset- 

No    "■  tlr^enlee  extra  range  heavy  aUto  i  ar  gainer; .  1'..  v.:',;)!i--l 
iw,  is-in.,  O.  P,  It..  ...;...:.... .;.»."..  : . .  . .  .  .  ;v.  .'J 

extra  lang','  L>  avy  car  boring  macliiut.',  40-rt,  taW©.  | 

.-\vi!it    saw,   l.S-iti.;   C.   p.   R.    ....... .-. ;  .  . .  .  .  .  .■.".  ,.( 

Greenieo  extra  range  heavy  tar  bon'ng  niachine.  4M-ft.  table.  3 
"i  hV)ti/ontal  gainiJr,  gains  timber  2  in.s,  »,:«  iu.s.."w|^e,.| 

...     ...-('  std.  heavy  ^  spindle  vertical  ciir.tK^Tid^.  iua<;t^e/ii' 

l-';iy    iiiiiiiv  vcd    stj.    rip|ihi£;   saw..  .  .i,....  ".-;.■...■.":;.•.  .'^,■.;.  J..', 

r-!v    impr'".ved   ripping   saw    ..■•.,.-;..:".,;;.,..,  .;.;-..i'. 
:  indie,  lioriiij^  machine   .'...-.  .  ...  ,.,,....  ......';  , 

:.  heavy  ;;-.s<indle  vortical  ear  bfjfinginaehrne  ; 
i,<.i:"<>'ili  f  aid    111  .ivy  veriieal  hollow  eblpel  .inortiher.i.; 
:'■  F:ty  invj-e  ^i,;e  car  ripping  .saw.  ....  .i  .».■..'.  ..■■..•.", . 

he, ivy  car  boring   niaihlne.  ...;.■:.,!.';'.. •. 

.1  I'Utoff  saw   .  ............  ...i'j 'pi' I'.;  .'.'•.  i. 

i:!n.:i  i.e  MUKUi  heavy  Auto  cut-fjIT  «iw,  to  cijt  timber 
;.   to    14   Ins.    jsquaro    .'. . . , ...  .;-..  ..-.,..  ...  .  .^.;.  i .  .  . . . , 

\.  .  .'■  Giei^i'liH;  VI  nicrl  hoavy  Awio  cut*oii">iiw-,  trt  eui  tjnibor 

up  -to  '  14   ins,    s<ijuaro ,..;...;.. 

No.  :;  Greenlee  rip  ^^;iw,  takes  30-in,  f;aw  and  ri|is  l?  in*. 

■  wide    .  .  .  .  :■.  c ...  ....... .... .  ,'.'..»,'.■,.,. .  t  ': ..: 

•i-  •nould<•I^   ...  i  ...  .-.  :  .  .  : ........ ..., .  .J  . ...... 

•    ;i.iid    .-i/<'r      :  .  ,.y'.j..;/j,..  ,,•»;.',', 

and   sizer 

lip    s.'iw  ...  ...  »v.  .'.,  I  .'■.'•.  ^  * 

I'Unier,    iiuiii  her ......:.  :^t,'-i\.\-i:.-J 

!  worker  or  buzz  planer  .  .  .  .-  ..i  li  .''}'■.:  i'.'.")'. 
'  ■•   .\iuo  Iwnd  saw.Ji1<Arr..-...^..i."v-.-%v.v 

-;ririder   ....-..■.•■.•.■.--..■,-.  .'.•.i ,  v.. .-^.y..; 
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K!i:l-     ,^l;!,'i'  r      .  . 

C.   P^  It.  eniery  wbecr 
i;,MH   .\Mi>  Mfii(T  :  u' 

K'M'  ry  .  Nvbeel  ..  .  .. 
I'll,  ujar  saw  sliarpen.  .     .  . 
Pxiui    ii'ic'tildi^    mind-i'UH'i 
l*<iiid    .!'•  ' '  '•'''■     •-!  JM'ls'one. 

il»  ^asv,  .?(;  ins. 


'..^\¥'*    < 


K.-^-.'    ■ 


JUS. 
in--, 
raw 


1. 


Hertra' 

.Vo.  t:  <;i  Nertifnlhfavy  Auto  4^vit-off  saw.  i. 

Kay- 4-lii.ad   riiinonsion  planer,-  planes   12  c. Ids.  deep;  16  liis, 

\vidr>.   4   'sl^.Iei  ■ ............ .--  -. . ,  .''.  .1  ..,■■-.-. . . .....-.,      4'- 

<  ant  <;ourky..4-.lre;idcd  ma'tiher  and  dimeuf^ioa  platier,  planes 

♦;  )i>>-^,:,  thick,   lit   in.s.   wid«».  . ■'.  .      2  • 

iJeTtraiu  liiri.'<>  hulling  saw,  3C  In.s.  saw .>.  ^,-...:.;jr 

ffoM  ri-ani<'  svvin'-r  -,im-,  !><  ins.  «iW.  C.  P..  R j'.V.i^ri'L- 
Ci.  enli  «■!.  iV.spiiidlo  bf.ring  machine    .  .  .  .  ,  .  .  .^  i. . ... . .... .  .  T  Oc 

r.  tti.inr  horizontal  gaiiai',g:iins  2  in>.  depp.  3:.fns.  uride,  16  ('  *" 


HcrlratiL  \ crtlcal  pjid  tenotiing  m.'uhlDo.  I)  Ins. 

rrf.ii  fr.in.e  i^-.ving  .-aw.  IS  tns.  saw,  C.  P.  RV  _..<.;■:. .,.';.  i 
Gle,•'lj^e  i>)g  hollow  ehi.'^e'l  .sill  mortiaer  macliino,  S-^n;  4le«)i;./i.  i: 
iJ   ii).   ehisel  .....  .  , 


■m- 


3  <<pifnl.l<»  boring  machine,  f?.   P.  R... .'..'..-..  ^:  :... 

H'rllriw  chisel  morti-ing  and  boring  machine.  C.  P.  R -."  1 T' 

t;r'>'vnlei;   "--V'tidti;  mediujii  heavv   vertical  boring  machine ,r »  V"- ■ 
G;ijnir  tilled.  3  in">:>  w.ia<J,;j-6  ins.  face  Fay  *> T^^ 

C*ii^in  .  .";:'..-..'.  .  ;'.-/.-.  i  ...'^  ....  .  .  ,  ;  ,  .-.. '.    * 

.\U'Gre«iir,.Ge»u,pley  &  Co.  47headed  outside  moulder gu 
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AMERICAN    i:\(}JNKElf  A\|V   irvilJM».Vh^KMmXv\i: 


I  I 


Name  and  Maker.  Motor  11.  {' 

--.   11..  McGrtgor,  Gourley  &  Co.  sbapiug  machine I  -.r, 

;:  lireeiiJue  vcitkal  heavy  Auto  cut-olf  saw  and  gaiuer. .    )     ". 

:  -.  -or  Gouiiey  *c  Co.  Uiniensiou  saw .  -  ... ......  I 

i'fuor.  Gourley  &  (3o.  band  saw,  3U  in.  wheel l   ^^ 

Hilu  vvrtiiiil  eutoCf  .saw.  .....  ...;V  ......  .  ' 

.,11  .uor,  Gourley  &  Co.  swius  .saw,  3^!  |n..>a>y 

:i\v,  .".'.'  iu.  .-aw,  t^  P.  II i  .V*,^.-.',  .  . 

.,!.«nr,  Gourl''y  ic  l.'o.  l>u/.z   planer.  ..•...'.  .V 

,  :,ii   &'i:o.  small   rii>   -aw.    11    in.   saw.  ....,-....,,..-..:   12 
.  •;i<ft<"'.   *''"''''^'J    ^   ^"-    'l'ro<ins'on    planer,   plano?i.(B  111*!.  I 

It  i;T<:«or,  Gourley  &/Co.  4 -headed  out:^id«!  moulder. ..',  i'.v.'J  " 
liiiti  ^urface  planer,  planes  0  in^.  thick  X  24  ins.  wide.  .  " 

•    -    "   "■      ■  -'"   -'■ "30 


liiiti  ^urface  planer,  planes  0  in^.  thkk  X  24  ins.  wide.  .  Y 
iijior,  Gourley  &.  Go.  -mall   rip  saw.  .......  ^  ........  .   V 

ii  .-aw  morti-er  .... .....  • <  •• ......  • .-.-...;,.. .  . .  j 

t    tenoning   maebino    tenons    for  V  10 


.  ,:i  sa:-b  door  mortiser... 
^nili'iie    <!^-    Iteiuam    lisht 
.-1^1)  and  doors   ..... 


iiavkable  oiie.for  any  shop.  At  the  time  of  the  writer's 
-j^xtPou  (!0.00U-11),  box  i-ars  were  beins  turiu'd  out  per  day. 
ir  w»?st  end  of  vhe  building  motor-driven  winches  are 
(1  lor  baulinK  out  the  cars  completed  each   day.       This' 


vertical    bniiiiy;    niachiu*^    with    4U-tJ.    iravilling    iabU?s.    and 
Ironi  tills  marhitiL-.  to  a  gaininj?  niachiiH',  anU  iroui  ihe -iiain 
iu^  niarhint'  ibey  ar<»  |jlaced,ou4i  lorry  and  run  in'o  the  vre^M 
j  11^  shop.  .  ptt .  fjiis  sanw*'  side,  ihf^'e  V«i   aTso "  ;■  ^^    ■  '■<.-'■ 

tiiortjsinsr  nuirhiUe  with  a  jO-ff    iravetiii^^^ 
|ilat<'>   and    ridgrt  polo.s.    ,  .      :     .       "'       .   Vv- 

'I'Ima  (filler  ot\the  niiili.s  118^1. i<>r/H;i(^^^        <»^M  .<!inrt   nKirffi;il 
Xx»i' Hcw  t'reJRht  <-afs.  stieh  a«^)(NS<t..s^Us^^^ 

'  after  the.v  jare  i*uii  throijgh  ihe  liUtiefs  th+'y.  htp  iiext  iiaMsfd' 
to  large  buTttne:  saws,  and  th»*h  to  inoriisiiiy  and  twrnna   ma 
thin+'>5,  as  ihe  case  may  bi».  and  %vhen  nii|.'^h<'d  tbv  ^lie^.•('^  ai« 
...jpilat'ed   iijjon   I'oilerdtearin      1orrJ«>s   and    iraiii^rcnvd    into  tb- 
'>ei>>iting  shop;  \  ^  '  -  -:  ;  i: 

.Material  for  passenger  car.-?,  store  ord«M-s  and  r-pair  work  is 
iiandlcd  j«  the  .same  manner  as  <iT'.~<  riti'  d  for  tli<'  rnitjbt  .ar- 
It  is  taken  in  at  the  east  end  of  the  mill,   where  there  are 


•  tdin;j/  )iK*v  ajl   the   i-esU  :i^  with   aHtomatii-:  - 

'  '  Mik^^rifi-  forlflr«Vpr()tectiim.  ;  /f:^;:-^^^^^  :::■.■:'■,■■  .\yC-\(:': 

'I  A\i\,;  Arii.i.:--This  builditfi^  ts  t;i>o 'fr;  iotifi  iVy  I2n  fl/^itlti;  /; 

r!i.i>  niaehinery  is  ilivifh'd  into  two  parLs:   one  for  prepar- ■ 

utaieriaKfor  huiidtiig^iiew  freigiit^vJMTSv  a^^ 

'iii'inK    maieriai   for    btiildin'R    new    |»assenser " rjirs;    stwe 

IS  and  i.'pair  work.     Tbesn  1  wodepartmcnt-;  ai-e  entirely 

■•>*vriiie.     All   ih,,   lu-avy    limbei-  i-omes   in  at  the   east   end  of 
tfiMI./.^atVihe    riKlit    in    the   Moor   plant,   where  there  are    v 
'  d  iVir  the  freJKhl  r-ar  department  two  large  timber  jtlahers,  V 
ini'ide  moulder,  two  large  .self-fefd   rip  saws     Tlie  north 

df  rtfiii^.  niill    I  u|)|H>r  i)art   of  ilie  idan)    is  used   exclusively 
'bf  wills  ain;dl<)ng  limbers,  anil  after  the  sills  have  been 

'II  throngii  the^planer  they  are  hiitted  off  and  then   passed 
•  !•  to  the  end  tenoning  maehine.  and  then  to  two  five-spindle 


\  I  i:- 


t  wr> Uarge ' Ubiiwer  jilant-rj*  an<i  -tmft  large  mat»;h«r  «i'  .sizef ,  and 
thV'U -passed  Oh  to  4>oring.  n)oH.Vsia)r"4u(|  gr^inin^  hiai(;h Jue> 
lint il  finished;       "  V . '  -  .  :   '    }\i^.  ^ 

-  At  the  we>vi:pi«| of  ilie  niilLttteV-e  ?)?  a'  <-i"oys  t i-a<'K  with  tu rn- 
iigtbies..  ijrherje.^ari  Hgliter  material .i>s  tirought  in  an«i  laid  <lowii 
do  the  itlaner&  iinil  niatcbei's!  For  -Tljf  freight  ear  side  there 
are  two  large  floubb'  matcheW;  and  planers  and  one  Bingle 
.mateher.  For  tile  pas.««'nger  oar  side  there  are  two  matcher> 
arid.  plaiieVs,  and  at  the  rearvot" ill.  these  plaMP>rs  thete  is  an 
aVitomatic  rtit-off  sawfor  «teh  planer  to -.rut  off  .sheathing.  H> 
after  it  has  been  riin  tlmuigh.  In  the  we.-jt  -end  of  the  shop 
tliere  .are  also  two-peis  of  machinery  for  getting  (»ut  the  licb''  > 
work  for  the  intenor  finish  and  r<>pairs  to  passenjrer  ears 

.Ml  the  machines  in  litis  nfiiTn  are  motoi'-driv^tt^ttte  larger 
machines  by  independent  motors  and  the  lighter  machines  in 
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Tests    Mads    on    Motors    Detvinq   Fans    in    Pulning    Mill.,    C'abi: 

Shop,  and    Shavinc;s  Tower. 

(Speeds  obse)-ved  xoith  an  Indiixiting  Tachcometer) 


i 


o 


1. 


H 

n 

X 


y, 

X 


■J 


'an. 

At  fan. 

At  end  of 

Speed  of 

Speed  of 

pipe. 

fan — 

motor — 

Input. 

Rated 

inches. 

inches. 

actual. 

actual. 

h.p. 

of  mot 

A 

4  13-16 

3  1-16 

820 

840 

30.1 

30 

B 

6M 

5% 

830 

890 

30.3 

30 

C 

4% 

s% 

815 

860 

23.2 

30 

D 

4% 

sii 

720 

860 

19.4 

30 

E 

5 

2% 

880 

885. 

18.1 

20 

P 

4  11-16 

3 

725 

900 

19.6 

30 

O 

5% 

31-16 

805 

880 

26.6 

30 

H 

4% 

3% 

810 

900 

26.7 

30 

I 

5\i 

2% 

880 

880 

13.9 

20 

J 

4% 

3  1-16 

820 

880 

198 

30 

K 

5Vi 

3<i 

805 

885 

30.0 

30 

L. 

4»^ 

3<i 

800 

875 

20.5 

30 

M 

5 

4% 

760 

890 

13.1 

20 

N 

6% 

4  3-16 

666 

890 

25.8 

30 

0 

4% 

3 

800 

514 

27.4 

30 

P 

11^ 

*M. 

1.720 

880 

26.4 

30 

Q 

7% 

7 

1.100 

900 

226 

20 

Remarks. 

Fans  A  to  L  are  in  planing  mill ;  M  and  N  in  cabinet  shop,  and  0  to 
in  the  shavings  tower. 

Shutting  off  two  inlets  on  pipes  connected  to  fan  K  made  a  decrea 
of  ti  h.p.  in  motor  input 

20-h.p.  motor  was  found  to  take  *i  h.p.  running  light  with  belt  off,  aii 
30-h.p.  motor,  1.9  h.p. 
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-1 


Cabinet 

Name  and  Maker. 
Double  combination  glue  spreader  ... 
Window  blind  mortiser,  Jno.  Bertram 
Window  blind  slot  mortiser,  McGregor, 
Boults  Carver,  McGregor,  Gowrley  &  '^ 
Royal  Invincible  sander,   Berlin 


} 


5 


Shop. 

Motor  H.P. 

2 

Sons 

Gourley  &  Co. 

Co 

Machine  Works 40 

Jig  saw,  C.   P.   R.   make \ 

Sash  and  door  mortiser,  Jno.  Bertram  &  Sons J-     7% 

Xo^   3  band  saw,  McGregor,    Gourley  &   Co I 

Chain  mortiser,  No.   66,   New  Britain    1      B 

Sash    sticker,    McGregor,    Gourley    &    Co t 

Finishing  saw,  mitering  work,   Herbert   Baker  &  Co. 

Hand  saw,  36-in.   wheel,   McGregor,   Gourley  &   Co { 

Double  tenoning  machine,   10-in.   to  6   ft.   6    Ins.,    McGregor, 

Gourley   &  Co 

Four-headed  inside   moulder,   McKechnie  &  Bertram 1 

Pony  planer,  J.  A.  Fay  &  Co I 

Grindstone,  72-in.,   Pond  Machine  Tool  Company   ' 

Emery  wheel,  C.   P.    R 

Dimen.sion  saw  table,  16  Ins.  wide,  3  Ins.  thick,  McGregor  & 

Gourley    Company    

Double-headed  16-ln.  saw,  McGregor  &  Gourley  Company.... 
Perfection  buzz  planer  and  Jointer,  McGregor  &  Gourley  Com- 
pany  

Dimension  planer,  sizing  and  straightening,  McGregor  &  Gour- 
ley Company    ••*• 

Swing  saw,  16  In.,  C.  P.  R .Vi« » •. 


10 

15 
20 


20 


16 
5 


No. 
23. 


Name  and  Maker. 


Motor  HP. 


5 

}  » 

6 


} 


20 


Peed  rod  machine,   %   to  lyi,   in.,  McGregor  A  Gourley  Com- 
pany    

24.  24-in.    wood   lathe,    McGregor   &  Gourley    Company 

25.  20-in.  wood  lathe.  Smith  &  Coventry   

26.  Swing  saw,  16-in.,  C.  P.  R 

27.  Universal  wood  worker,  Bgan  &  Co 

28.  Rip  saw,   12-in.,  McGregor  &  Gourley  Company 

29.  Panel   planer,  McGregor  &  Gourley  Company 

30.  Tenoning  machine,   McGregor  &  Gourley  Company    

31.  Rip  and  cross  cut  saw,  14-ln.,  McGregor  &  Gourley  Company. 

32.  3-sided  inside  moulder,  McGregor  &  Gourley  Company 

33.  Chain  mortiser.  No.   66,  New  Britain  Machine  Works 

34.  Chain  grinder.  New  Britain  Machine  Works 

35.  Shaping  machine,  McGregor  &  Gourley  Company 

36.  Shaping  machine,    McGregor   &   Gourley   Company 

37.  Single  spindle  boring  machine,  McGregor  &  Gourley  Company 

38.  Frlezing  machine,  J.  A.  Fay  &  Co 

39.  2-spindle    carver,    Blouts 

groups.  All  of  the  motors  are  placed  overhead,  with  the  ex- 
ception of  the  large  ones  which  run  the  planers,  so  as  to  allow 
plenty  of  floor  space. 

At  the  east  end  of  the  mill  is  an  elevated  extension  platform 
which  is  used  for  a  template  and  saw  filing  room.     In   the 
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INTEBIOB   VIEW    OF   PLANING    MILL. 
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ON    MuTuics    Drivinu  Fans   in    Planinu    MiLt.,   Cabi 
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CABiNtT  Shop. 
Name  and  Maker.  Motor 

•  . utile  lombination  glue  spreader ••  •  • 

\  iiidow  blind  niortiser,  Juo.  ncrtram  &  Sons.... ....uV 

,  iMciow  blind  ylot  iiiortiser,  MiGroHor.   Gourley  &  Co..  .,.«.}•; 

iilU  CarvfT.   MiGrogor,  Gourley  &  Co .....*.•••••/ 

iv;ii   InVinciltl"'   Sander,    Berlin    Maihine   Works,...  .,*,»..._. 

c    -aw,   C.    P.    H.    make ^,;.-,. •■»..<«»■•  V- 

"h  anil  door  luortiser,  Jno.  Bertram  &  Sons  .  .»yiivi.f».>.i  1; 
\..  '\  band  saw,  McGregor,  GourUy  &  Co,  ..,•.....,  ^.i  ir- ••  ^ 
■    Klin  niortiscr.  No.    G»i,   New  Britain    ....;.".'......';..-...';..) 

.  i^h    sti<kfr.    MoGresor,    Gourley    &    Co .;...,... J 

•■iiii-llinc   >^a»',   initorinK   work,    Herbrrt    Maker  &   Co / 

;,i<I .^aw.  :-!•;  in.   wheel.   McCJregor,   Gourley  &   Co. .1 

'.■uble   tenoning:   machine,    10-in.    to    »>    ft.    6    ins.,    MeGregor. 

( iourley    Ai   ('<> •••.•••,'• 

.nil- headed  inside,    moulder,    MeKechnie  &   Bertram.  .••',-.,.'•  I 

i '.mv  planer,  J.  A.  Fay  &  Co '.  i.'.\  . .  .  I 

1  Iniul^tone,    71!  in..    Pond    Machine  Tool   Company 

,:,,)erv   wheel,   C.    P.    R 

.nil.  ii.-ion  saw  table,   16  ins.   wide,  3  ins.   thick,  McGreRor  & 

C.onrley    Company 

; 'nilhlC  beaded   Iti-in.  saw,   McGrepor  &   Gourley   Company.... 
I  vrfiction  buzz  planer  and  jointer,  MeGregor  &  Gourley  Com- 
pany    • 

i'lTiiension  planer,  sizing  and  straightening,  McGregor  &  Gour- 
ley Company    ». 

rwniS  saw,  10  in.,  C.  P.  R.  :. 


No 

H.P. 

23. 

2 

^4. 

-■S-.'" 

2.^.. 

26. 

An  ■ 

27. 

,*"    ■ 

28. 

■J-^'- 

29. 

30. 

.^1. 

6 

32. 

s.-i. 

10 

34. 

:j5. 

15 

■Mi. 

37. 

20 

■    38. 

rr.t. 

«), 


:1 


•  •  •  »■■•.-■• 


•  •_•  •  **■■•',*.  ^■*'* 


15 
5 


Name  and  Maker.                                                        Motor 
Feed  rod  machine,   '4   to  l«a  In-,  McGregor  &  Gourley  Com- 
pany  

24-in.    wood    lath< .    M.  (Jregor    &   Gourley    Copipanj'.  .^  «.,«..  I 
2o-in.  wood  lathe,  Smith  &  Coventry   ...............  ,-i-. «. »  ( 

Swing  saw,  16-in.,  C.  P.  ft i , . ...  .i  .v.;.  ..■...'. 

Universal  wood  worker,  Egan.&  Go.    .  .'..;.v  ...«..*:...•.'-. . 
Kip  .-;aw,   12-in.,  McGregor  &  Gourley  CVmipany. .  .v;  ..:*•. . 
Panel    planer,   McGregor  &  Gourley   Company  ••..♦.•••-<«'•  • 
Tenoning  machine,    McGregor  &   Gourley   Company    ...... 

Rip  and  cross  cut  saw,  14-in.,  McGregor  ^-  d'urley  Compan 
3-sided   inside  moulder,  McGregor  &   Gourley  Compa: 
Chain  mortiser.  No.  r,6.  New  Britain  Machine  Work 
Chain   grinder.   New   Britain    Machine  Works.., 

Shaping  ma<hine,  McGregor  &  Goujley  Company   ) 

Shaping   machine,    M<-Greuor   &    Gourley    Coiiii<aiiy ( 

Single  spindle  boring  maihine,  .McGregor  &  (iourJey  Company "| 

Friozing  machine,  J.  A.  Fay  &  Co > 

2-spindle    larver.    Bfouts     F 

groups.  All  of  the  niolors  are  placed  overhead,  with  th^  ex- 
ception of  the  lars?e  ones  which  run  the  planesrs.  so  a.s  to  allow 
plenty  of  floor  space. 

At  the  east  end  of  the  mill  is  an  elevated  extension  platform 
whieh  is  used  for  a  template  and   saw  filing  room.     In   the 


laiiy .  . . ...  i 

rkia  .....  •-*.'  •  »■  i 


H.P. 

5 

5 

5 

15 

20 

1.-. 


INTERIOR    VIEW    OF    PI,.\NIK<;     MIUL. 
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saw  filing  room  are  four  automatic  icnife  grinders,  one  sur- 
face grinder  for  truing  and  sizing  up  blank  steel  for  shaper 
and  sticker  knives,  two  automatic  circular  saw  filers,  two 
automatic  band  saw  filers,  one  for  small  band  saws  and  one 
for  large  band  saws,  and  all  the  necessary  tools  for  hammer- 
ing and  straightening  circular  saws,  and  also  two  emery 
wheel  stands. 

The  number  ol'  men  employed  on  the  passenger  side  of  the 
mill  averages  100,  and  the  number  of  men  in  the  saw  filing 
room  is  five.  The  number  of  men  on  the  freight  car  side 
averages  75.  The  expected  output  for  freight  cars  is  twenty- 
five  per  day.  and  about  fifteen  pas.senger  cars  per  month. 

Cahinkt  Siioi'. — This  shop  is  situated  on  the  north  side  of 
one  of  the  passenger  car  shops,  with  a  large  room  for  dry 
lumber  at  the  east  end.  In  the  center  is  placed  the  wood- 
working machinery  for  cabinet  work,  and  cabinet-makers' 
benches  in  the  west  end.  This  building  is  62  ft.  wide  by  581 
ft.  long.  The  lumber  is  taken  from  the  dry  kilns,  which  are 
situated  east  of  the  lumber  room,  and  taken  into  the  lumber 
room  and  stored  until  required.  From  the  lumber  room  it  is 
taken  to  the  wood-working  machinery  in  the  center,  and  from 


having  to  go  over  to  the  large  store  room  for  small  quantitif 
The  floor  in  the  paint  store  room  and  auxiliary  store  room 
of  concrete. 

Both   the   north  and   south   passenger   car   shops   are  Wf 
lighted  and  ventilated.     There  are  arc  lights  in  each  sectif 
of  these  two  shops,  and  also  incandescent  lights  between  tl 
tracks,  so  that  the  men  working  on  cars  may  be  enabled  to  (. 
their  work  under  all  conditions.     Portable  electric  light  exte 
sions  are  furnished  the  men  when  working  inside  cars,  an 
these  extensions  are  connected  to  special  plugs  which  are  I 
fa.ted  on  posts,  and  are  made  long  enough  so  that  the  me 
working  inside  the  cars  may  move  around  with  them.    Ther 
is  a  switch  box  in  each  section,  so  that  the  arc  lights  and  in 
candescent   lights  are  operated   independently   of  each    othei 
The  incandescent  lights  which  are  placed  between  the  track 
may  be  operated   individually,  there  being  separate   switche. 
for  each  row  of  lights. 

The  south  passenger  car  shop  is  composed  of  four  sections 
and  all  repairing  of  passenger  cars  is  done  in  this  shop.  On.- 
section  in  this  shop  is  used  exclusively  as  a  "wash  room," 
where  the  cars  are  placed  upon  being  taken  into  the  shop  and 


PussvngL-r  Car  Erefting  Shop 
PLAN    OF    PASSENGER   CAB    SHOPS,    SHOWING    TRANSFER    TABLE. 


there  to  the  cabinet-makers.  The  cabinet  shop  is  equipped 
with  a  double  set  of  light  machinery  for  getting  out  interior 
finish  for  all  classes  of  passenger  equipment.  The  cabinet 
shop  is  also  equipped  with  eight  large  presses  for  veneer  work. 
Cabinet-makers  are  provided  with  double  standard  benches 
with  tail  screws. 

Passenger  Car  Shops. — There  are  two  passenger  car  shops. 
Each  is  100  ft.  wide  by  672  ft.  long.  There  are  twenty-eight 
tracks  in  each  shop,  making  a. total  of  fifty-six  tracks.  The 
north  passenger  car  shop  is  used  exclusively  for  erecting  of 
new  passenger  cars.  There  are  five  sections  in  this  shop;  four 
sections  for  the  erection  of  new  passenger  cars  and  one  sec- 
tion which  is  used  at  present  as  a  paint  store  room  and  aux- 
iliary store  room.  One  side  of  the  section  is  used  for  storage 
of  paints  and  oils.     All  stencils  are  made  in  this  room. 

The  other  side  of  this  section  is  used  as  an  auxiliary  store 
room,  for  car  trimmings  and  hardware.  There  is  also  a  large 
store  room  building  situated  south  of  the  south  passenger  car 
shop  controlled  by  the  stores  department,  where  supplies  for 
both  the  passenger  and  locomotive  departments  are  kept,  and 
the  idea  of  having  the  small  auxiliary  store  in  the  north 
passenger  car  shops  is  so  as  to  facilitate  the  work  and  avoid 


stripped  of  doors,  sashes  and  trimmings,  and  then  immediately 
washed.  Part  of  another  section  is  used  as  a  varnish  room, 
where  all  sashes,  doors  and  fittings  belonging  to  cars  are 
painted  and  varnished.  This  shop  is  fitted  up  similar  to  the 
north  passenger  car  shop  as  regards  ventilation,  lighting,  lava- 
tories, etc.  The  skylights  in  both  the  north  and  south  pas- 
senger car  shops  are  so  placed  as  to  throw  the  light  between 
the  cars. 

A  75-ft,  transfer  table  serves  the  passenger  car  shops,  op- 
erated by  a  50-h.p.  motor. 

EJach  track  of  the  south  passenger  car  shop  extends  outside 
of  the  shop  sufficiently  to  hold  a  passenger  car  for  storage 
until  such  time  as  it  can  be  taken  into  the  shop,  making  a 
total  of  twenty-eight  tracks  for  storage  of  cars.  In  addition 
to  these  twenty-eight  tracks,  there  are  a  number  of  tracks  at 
the  east  end  of  the  passenger  car  shops,  where  cars  are  stored 
until  such  time  as  there  is  vacant  shop  room. 

Before  a  car  is  taken  into  the  shops  it  Is  placed  at  the  east 
end  of  the  north  passenger  car  shop,  when  it  is  immediately 
stripped  of  all  upholstering  material,  such  as  seats,  seat  backs, 
mattresses,  pillows  and  spring  beds,  and  after  this  equipment 
is  removed,  the  car  Is  then  placed  in  the  "wash  room"  in  the 


1905. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


121 


1  passenger  car  shop,  whefe  it  is  washed  and  the  heating 
ratus  tested  to  ascertain  defects.    This  being  all  attended 

he  car  is  then  pulled  out  of  the  "wash  room"  and  placed 

aiother   section,   where    all   necessary    repairs   are   made. 

,  n  the  repairs  have  been  completed,  the  car  is  varnished 
trimmed,  and  is  then  set  outside  of  the  shop  and  reported 

.service,  and  another  car  is  taken  in. 

ii.vviNGS  Exhaust  System. — This  system  uses  Sturtevant 
,  aratus,  and  was  installed  by  the  C.  H.  Gifford  Company,  of 
I  liiadelphia.  It  is  applied  to  the  planing  mill  and  the  cabinet 
.i  M).  the  location  of  the  piping  and  the  fans  being  indicated. 
I:  the  large  engraving  showing  the  conduits  for  the  planing 
null  those  above  the  roof  are  shown  in  dotted  lines  This  also 
aiMilies  to  the  cabinet  shop.  One  of  the  photographs  shows 
1 1,0  .-onduits  leading  from  the  planing  mill  and  the  cabinet 
.siuip  to  the  top  of  a  shaving  storage  vault  at  the  power  house. 
riie  view  of  the  interior  of  the  planing  mill  illustrates  the 
conduits  inside  of  that  building,  and  the  three  smaller  photo- 
Kiaphs  of  the  interior' of  the  mill  show  the  application  of  the 
.system  to  a  planer,  a  tenoning  machine  and  a  gaining  ma- 


chine. This  system  employs  17  fans  of  from  50  to  90  ins.  in 
diameter,  and  running  from  665  to  1.700  revolutions  per  min- 
ute, the  maximum  speeds  of  the  fans  in  the  planing  mill 
being  880  ft.  per  minute.  This  dust  collector  system  works 
admirably,  and  is  designed  to  use  large  fans  running  at  rela- 
tively slow  speeds.  The  purposa  was  to  instal  a  plant  which 
would  reduce  to  a  minimum  the  constant  charge  for  power,  and 
the  table  of  the  performance,  taken  in  a  test  made  December 
7th,  1904,  shows  the  power  required  for  this  system.  The 
longest  run  of  conduit  is  about  700  ft.,  and  the  dimensions  of 
the  piping  were  selected  with  a  view  of  rendering  the  power  as 
efficient  as  possible.  Space  does  not  permit  of  the  detailed 
description  which  this  feature  of  the  plant  merits.  In  decid- 
ing upon  the  capacity  for  the  equipment  computations  were 
made  upon  the  difference  between  finished  and  rough  dimen- 
sions of  timber  in  a  30-ton  box  car.  This  amounts  to  860  ft. 
board  measure,  or  12\^  cu.  ft.  per  car,  and  this  volume  will 
fill  two  or  three  times  that  space  when  put  into  the  form  of 
shavings  and  sawdust. 


REPORT  OF  COMMITTEE  ON  POWER. 


ROCK  ISLAND  COMPANY. 
Independbjnt  Motob  Cars. 


[For  previous  article  see  page  84.) 
In  the  last  six  or  seven  years  a  number  of  composite  motor 
tars  have  been  built  in  this  country  and  abroad  for  operating 
hranch  lines  of  steam  railways  where  the  travel  is  light  and 
where  the  service  requires  the  movement  of  about  one  carload 
of  passengers  at  long  or  short  intervals. 

In  many  instances  one  car  will  afford  accommodations 
enough  at  any  one  time  for  all  the  available  business  on  branch 
lines.  In  such  locations  it  does  not  pay  to  run  a  regular  pas- 
senger train,   as  the   wages   of  engineer,   fireman    and   train 


heating  surface,  roughly  speaking,  is  only  about  one-half  that 
usually  provided  in  modern  locomotives.  The  fuel  used  in 
these  cars  has  been  coal,  both  hard  and  soft,  and  coke. 

Two  composite  steam  motor  cars  have  been  built  at  the 
Schenectady  Works  of  the  American  Locomotive  Company, 
one  for  the  Erie  Railroad  on  October  30th,  1897,  and  one  for 
the  New  England  Railway  on  October  9th,  1897  (See  Amebican 
Engineer,  November,  1897,  page  368).  A  number  of  other  cars 
have  been  built  by  the  different  builders  in  this  country,  but 
as  they  usually  have  vertical  boilers  of  less  heating  surface 
than  those  mentioned,  it  is  not  considered  necessary  to  illus- 
trate them.  The  same  remarks  and  limitations,  therefore,  are 
equally  applicable  to  them. 

The  largest  number  of  composite!  motor  cars  have  been  op- 
erated by  steam,  but  at  the  present  time  cars  are  being  or 


8Uggb:sted  arrangement  of  steam  motor  car. 
BOCK  island  company. 


'■rew,  together  with  the  general  expenses  of  running  such  a 
uain,  are  out  of  all  proportion  to  the  receipts.  Better  ser- 
vice, also,  can  often  be  rendered  by  one  car  frequently  run 

lian  by  a  train  making  one  or  two  trips  a  day. 

The  construction  of  these  motor  cars  has  usually  consisted 
"f  a  passenger  car  body  with  seats  for  about  fifty  passengers, 

'ne  end  being  partitioned  off  to  contain  the  boiler.    A  spe- 

ially  designed  truck,  carrying  a  vertical  boiler  and  provided 
with  horizontal  steam  cylinders,  furnishes  the  motive  power. 
'">wing  to  the  insufficient  steaming  capacity  of  the  boiler,  their 

levelopment  and  use  has  not  been  as  successful  as  might  have 
l)e€n  expected,  nor  has  their  introduction  been  as  rapid.     The 

imitations  of  vertical  boilers  within  the  height  and  space 
available  is  such  that  the  cars  have  been  very  much  handi- 
'  apped  with  an  Insufficient  steam  supply.  Elven  when  fired  in 
the  best  manner,  it  has  been  difficult  to  generate  steam  enough 
to  supply  the  engines  when  working  at  maximum  power.    The 


have  been  built  as  follows: 

First — Steam. 

Second — Gasoline  or  oil  engines  in  connection  with  direct 
coupled  electrical  generators  and  electric  motors  on  the  wheels. 
The  arrangement  of  the  motors,  controllers, 'etc.,  is  similar 
to  the  usual  electrical  street  car  method. 

Third — Gasoline  or  oil  engines  with  mechanical  drive,  op- 
erated by  gearing  and  friction  clutches. 

While  the  use  of  gasoline  provides  some  attractive  features, 
being  self-contained  and  not  requiring  any  particular  attention 
from  the  engineer  except  lubrication,  the  construction  of  these 
engines  requires  running  at  high  speeds  with  a  variation  of 
not  more  than  40  per  cent,  or  50  per  cent.  Thus,  in  order  to 
control  the  power  and  connect  it  to  the  wheels  so  that  start- 
ing can  be  effected  with  smoothness  and  power,  requires  a 
large  outlay  for  electrical  or  mechanical  appliances.  If  con- 
trolled electrically,  It  requires  a  generator,  two  motors  on  the 
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COMPARISON. 
St&im  Motob  Cass. 


Engine  sumber    

Road     

Gauge    

Weight  on  drivers    

Weight    on    truck    

Weight  on   trailer    

Weight,    total    

Wheel    base,   driving    

Wheel   base,   total  engine    

Wheel  base,  total  engine  and  tender 

Cylinders,   diameter  and  stroke 

Cylinders,  spread    

Driving  wheels,  diameter    

Driving  wheel  centers,  diameter   . . . 
Driving  wheel  centers,   material    . . . 

Driving   Journals    

Trailing   wheels,    diameter 

Trailing   Journals    

Engine    truck    wheels    

Engine  truck  Journals    

Frames,   width    

Boiler,    type    

Boiler,  diameter  O.  D.  first  ring  . . . 

Boiler,   pressure    

Firebox,   length  and  width    

Tubes,   number  of  and  diameter.... 

Tubes,    thickness    

Tubes,  length    

Heating   surface,   tubes    

Heating  surface,  return  tubes 

Heating  surface,  firebox    

Heating    surface,    total    

Grate    surface    

Tractive    power     

Factor  of  adhesion    

Tank,    type    

Tank,   water  capacity    

Tank,  fuel  capacity   


4611 

Proi>oeed 

N.  B.  R.   R. 

Erie 

4  ft  8^  ins. 

4  ft  8V^  ins. 

4  ft  8^   ins. 

70.000 

75,000 

74,000 

45.000 

39,000 

F  15.000 
B  40,000 

i  15,000 

114,000 

129,000 

8  ft. 

8  ft 

8  ft 

56   ft.   10   ins. 

62    ft 

12  ins.  X  16  ins. 

io^'inV.  X  16  ina. 

i2'i*nV.  X  16  ins. 

78  ins. 

78   ins. 

78   ins. 

42  ins. 

42  ins. 

42  ins. 

36   ins. 

36  ins. 

36  ins. 

Cast   iron. 

Steeled  iron 

Cast  steel 

7%  ins.  X  9  ins. 

7^  ins.  X  8  ins. 

V  '/•i  ins.  X  9  ins. 

28  ins. 

5  ins.   X  10   ins. 

3%    ins. 

3%    ins. 

3-%   ins. 

Upright 

Upright 

Horizontal  with  return  tub 

52  ins. 

53%   ins. 

HOzrl^    ins. 

200  lbs. 

200   lbs. 

180  lbs. 

45%   ins.  diam. 

45  ins.  diam. 

48  3-16  ins.  x  48%  Ins. 

318-1%   in. 

318   %-in. 

'  897=1  V2   ins. 

No.  13 

No.  13 

No.    IS 

4  ft.  8%   ins. 

4   ft.   8^    ins. 

7  ft  6  ins. 

489.6  sq.   ft. 

489.6  sq.  ft. 

875  sq.  ft 
350  sq.  ft 

49.6  sq.  ft. 

49.6*  sq.   ft. 

75  sq.  ft. 

529.2    sq.   ft. 

539.2   sq.    ft 

950   sq.   ft. 

11.23   sq.   ft 

11.23   sq   ft 

16.7   sq.   ft 

9.300 

7.150 

S.390 

7.52 

10.49 

8.82 

2   cylindrical 

2  cylindrical 

2  cylindrical 

1.400  gal. 

1,400  gal. 

1.400   gal. 

1  ton  coke 

1  ton 

1  ton 

wheels  and  the  usual  arrangement  of  wiring,  switches  and 
controlling  apparatus.  It  also  involves  the  use  of  compressed 
air  to  start  the  engines.  It  is  extremely  questionable  whether 
a  gasoline-electric  device  of  this  Itind  would  pay,  unless  gaso- 
line could  be  obtained  at  an  extremely  low  price  or  that  coal 
could  not  be  obtained  except  at  a  very  high  figure.  The  same 
argument  is  true  of  gasoline  or  oil  engines  with  mechanical 
drive. 

In  reviewing  this  whole  subject  we  are  strongly  of  the 
opinion  that  a  steam-driven  composite  car,  with  a  large,  prop- 
erly constructed  boiler  (preferably  horizontal),  having  suffi- 
cient steaming  capacity  and  using  fuel  for  oil,  is  the  best 
solution  of  the  problem.  If  the  valves  controlling  the  ad- 
mission of  oil  and  air  were  arranged  very  conveniently  for  the 
engineer,  it  would  take  but  a  small  part  of  his  time  to  control 
and  maintain  the  steam  pressure. 

A  preliminary  design  of  such  a  car  is  shown.  This  car  has 
a  seating  capacity  of  fifty  passengers  and  a  small  baggage 
room.  The  steam  connections  between  the  boiler  and  engine 
are  made  with  flexible  ball  joints.  Such  ball  Joints  can  be 
made  in  a  satisfactory  manner,  and  be  guaranteed  to  give 
practically  no  trouble. 

As  fuel  oil  is  abundant  in  different  points  in  Kansas,  Texas, 
etc..  reached  by  the  Rock  Island  System,  it  would  seem  to  be 
peculiarly  flttexl  for  service  on  that  road  The  application  of 
superheating  pipes  to  the  boiler  should  also  be  considered,  as 
a  large  saving  can  be  effected  by  their  use,  in  water  and  fuel. 

ITustratlons  and  Jeacrlptions  of  a  number  of  composite 
motor  cars  built  at  home  and  abroad  are  included  in  the  re- 
port aa  follows: 


Railroad. 
New  England  R.  R.   . 

Erie  R  R. 

Proposed    

Great  Western  Ry. .  . 

Taff  Vale  Ry 

S.  W.  4  L.  B.  A  S.  C. 

North  Ea.stem 

Paris-Orleans  Ry.    . . 

C.  B.  &  Q.  Ry 

Midland 


Country 
.U.  S.  A. 
.U.  S.  A. 
.U.  S.  A. 
.England 
..England 
.  England 
.England 
.France 
.U.  S.  A. 
.-ETngland 


Motive 
Power. 

Steam 

Steam 

Steam 

Steam 

Steam 

Steam 

Mot.&Elec 

Steam 

Gaso.-elec. 

Steam 


Fuel 
Coke 
Coke 
Oil 
Coal 
Coal 
Coal 
Petrol. 
Coal 
Gasoline 
Coal 


Total 

Weight 
115,000 
114,000 
129.000 


73,400 
'63,760 


Motor  Coaches  Used  by  the  TaCT  Vale  Railway  Between  Car- 
diff and  Penarth. — "These  find  much  favor  with  the  Taff  Vale 
Company,  who  are  about  to  construct  six  more  motor  coaches, 
propelled  by  steam,  practically  uniform  with  the  one  now 
running  between  Cardiff  and  Penarth.  The  dimensions  of 
this  motor  coach  are:  Length  over  all,  58  ft.  9  Ins.;  width,  8 
ft.  6  ins.;  length  of  flrst-class  compartment  (seating  capacity, 
12),  8  ft.  11  Ins.;  length  of  third-class  compartment  (seating 


capacity,  40),  26  ft.  IVo  ins.    The  first-class  compartment  seats 
are   placed    longitudinally    and    face   each    other;    the    third 
class  the  seats  are  transverse,  seating  two  passengei-s  on  each 
side.     A  central  gangway  runs  throughout.    There  is  no  sec 
ond-class,  the  seating  capacity  of  the  third-class  being  appar 
ently  designed  to  meet  both  classes.     Though  the  running  oi 
this  steam  coach  between  Cardiff  and  Penarth  has  attractoil 
public  interest  and  support,   it  cannot  yet  be  hailed  as  the 
fore-runner  of  the  establishment  of  this  means  of  transit  in 
other  directions,  until  the  economy  of  working  for  it  has  been 
proved   by   experience.      This    consideration    has    undoubtedly 
been  the  moving  power  which  has  dictated  the  policy  of  the 
Taff  Vale  CJompany  in  introducing  these  steam  motor  coaches, 
apart   from    any    hoped-for    permanent    stimulation    of    traffic 
that  might  be  the  reward   of  their  enterprise.    The   cost  of 
running  them  is  said  to  be  one-third  that  of  running  a  train 
and  four  carriages,  drawn  by  an  engine  of  the  type  in  ordin 
ary  use  which  they  are  intended  to  displace  on  that  railway 
In  supporting  this  estimate  we  specifically  show   below  cost 
running  (1)  a  motor  coach  per  train  mile  and  (2)  an  engine 
and  four  coaches   per  train   mile,   respectively,   namely: 


Motor    coach  Engine  and  four  car- 
cost  per  riages  cost  per  train 
train   mile.  mile. 
Running.                                          d.  d. 

Engine    coal    1.36  3.03 

Water     .12  .36 

Oil   and    other   stores .19  46 

Cleaning     .07  .33 

Steam   raising,  etc .09  .10 

Washing    out    .08  .08 

Carriage    lighting     .12  32 

Carriage  cleaning    .10  55 

Oil     .01  .05 

Repairs,    Renewals. 

Engines     .95  3.43 

Carriages     .61  2.75 

Wages. 

Enginemen     1.37  1.96 

Trafflcmen     .56  1.45 

,«  »       .    .       <10.96  cts.)        5.48  14.92      (2984  cts.) 

(Extract    from    the   "Railway    Age,"    March    11th.    1904.) 

Motor  Electric  Cars,  Northeastern  Railway. — Electric  cars 
for  the  Northeastern  Railway  of  England,  52  ft.  long,  seating 
52  passengers,  are  driven  by  a  four-cylinder  petrol  engine 
built  by  Wolseley  Tool  &  Motor  Car  Company  of  Adderly  Park 
Birmingham,  England,  with  a  rating  of  80  brake  h.p.  at  420 
r.p.m.  This  drives  a  compound  wound  separately  excited  dy- 
namo rated  at  55  k.w.,  which  supplies  current  to  two  55  h.p. 
tramway  motors  mounted  on  the  front  truck  of  the  car.  The 
motor  has  cylinders  8^  x  10  stroke.  Consumption  of  gasoline, 
0.78  pints  per  h.p.  at  full  load. 
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Gasoline  Electric  Car  Built  by  the  C,  B.  &  Q.  Railway.— 
This  car  is  driven  with  a  225-h.p.  3-cranlc  engine  coupled  direct 
10  a  Crocker-Wheeler  multi-polar  generator  mounted  on  the 
-ame  bed  plate.  This  car  is  made  with  a  steel  channel  frame 
about  32  ft.  long  over  the  bumpers.  The  driving  truck  is  a 
Peckham  4-wheeI  street  car  truck  with  32-in.  wheels  directly 
under  the  engine,  but  on  the  other  end  of  the  car  is  a  pair  of 
trailing  wheels  working  in  a  pedestal  so  that  the  car  is  car- 


ROLLED    STEEL  CAR  WHEELS. 


"Rolled-Steel  Car  Wheels"  was  the  title  of  a  paper  by  Mr. 
S.  M.  Vauclain,  recorded  in  the  Journal  of  the  Franklin  Insti- 
tute for  February,  1905. 

The  author  first  paid  tribute  to  the  cast  iron  wheel,  which 
had  done  satisfactory  service,  but  is  now  taxed  beyond  its 
limits  because  of  increased  wheel   loads,  it  being  impossible 


TabU  1. — Cost  ot  Operating  300  Horse  Power  Motor  Car. 


Type  of  car. 

Gasolene     .  .  .V. .  * ••••••   ^0.12 

Steam  car  witti  simple  engines ;  oil  fuel    .;#  ^-WV 

Steam   car,  compound  engines,   superlieated  steam,  oil  fuel . . . 

Steam  car,  simple  engines,  coal  fuel   .aaVk '•<»'•>.«> 

Steam  car,  compound  engines,  superheated  steam,  coal  fuel . . . 


.'  ■     ■■- 

, Ct 

, Per 

»st  of  fnel- 

> 

Cost 

of  fuel. 

Lbs.  or 

Additional 

pints 
per  h.p. 

Cost 
per  h.p. 

H.p. 
hrs.  per 

for 

raising 

Per. 
1.000  h.p. 

r 

Per  gal. 

■1 
Per  pint 

While 

or  ton. 

or  lb. 

hr. 

br. 

dav. 

running. 

steam. 

bra. 

$0.12 

•1.5 

1. 

15  cte. 

1.500 

$22.50 

$22.50 

$1500 

.024 

t.32 

t2.8 

.89 

1.500 

13.35 

14.70 
(10%) 

9.80 

.024 

t.32 

t2.1 

.67 

1,500 

10.05 

11.00 
(10%) 

7.38 

2.15 

t.l075 

14. 

.043 

1,500 

6.45 

8.06 
(25%) 

5.33 

2.15 

t.l075 

13. 

.032 

1,500 

4.83 

6.04 
(26%) 

4.08 

*Piot9.     tPouuds.     Running  100  miles  a  day.   Average  horse  power  assumed  to  be  150.    Weight  of  oil,  7^  lbs.  =  1  gallon. 


ried  on  three  pairs  of  wheels.  The  4-wheel  truck  is  supplied 
with  two  125-h.p.  street  car  motors.  The  engine,  controller, 
air  tanks,  etc.,  occupy  all  but  11  ft.  of  the  car,  the  remaining 
space  of  15  ft.  being  used  for  carrying  mail.  The  intention  is 
to  carry  passengers  in  a  trailing  passenger  car.  A  tank  con- 
taining 300  gallons  of  gasoline  is  located  underneath  the  car. 
The  engine  is  started  by  means  of  compressed  air,  two  tanks 
of  which  are  provided,  standing  vertically  on  either  end  of  the 
car  inside  the  cab.     The  motor  is- supplied  with  an  electrica: 

Table  2. — Saving   in   Operation  of  Motor  Car  and  Two   Car  Train  with 

Locomotive. 

Approximate  cost : 

Passenger   cars    $5,000 

Baggage,   mail   and  express  cars    5,000 

Engine    and    tender «.  7.000 


Motor    car 


•  *  •  i*  ^  •  •  <  '.<  tf#...... 

.!t«**««1 


I  ^  }KJf  »  a  *  Mf*  «  .  .  .   .  < 


-■:  ^'     .     ■    $17,000 

,  ..i^.ii,    12,000 


$5,000 


Difference     

Weight  of  train  : 

Passenger  car    35  tons. 

Baggage    car    30      " 

Engine  and  tender 65 
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Weight  of  motor  car V; «••... 65 


Difference vi. .  » . .    65 


Cost  per  day  for  wages: 

Train. 

Engineer     ^  ..i $3.50 

Fireman 2.25 

(Conductor     3.50 

Brakeman     2.00 

Baggageman     2.50 

$13.7.'> 
3.00 


Motor  car. 
$350 
2.25 
3.50 


$9.25 


Add  for  R.  H.  care. 


Add  interest  on  $5,000  at  6% 


16.75 
100 

$17.55 


Cost  of  operation   of   train  per  day    ..■*;.*«.►.•• $17.55 

Cost  of  operation  of  motor  car  per  day  ..... . . .  .^  » 9. 25 


Saving  In   fuel  per  day 


$8.30 
5.00 


Total  saving  per  day  in  operation  of  motor  car $13.30 

Capitalized   at   5%  13.30   X    360     =      $95,760. 

0.06 

air  compressor  similar  to  that  used  on  heavy  street  cars.  The 
engine  is  designed  to  run  continuously  at  325  r.p.m.  The  con- 
trolling apparatus,  valves,  etc.,  are  placed  in  one  end  of  the 
car  only,  the  intention  being  to  turn  the  car  around  at  each 
end  of  the  run. 

The  report  presents  the  cost  of  operating  a  300-h.p.  motor 
car  and  also  a  statement  showing  the  saving  in  operation  of  a 
motor  car  over  that  of  a  locomotive  with  a  two-car  train. 
These  are  presented  in  Tables  1  and  2. 


to  increase  the  weight  of  the  wheel  in  proportion  to  the  loads. 
Brittleness  of  the  flange,  inability  to  resist  the  heating  effect 
of  the  brake  s^oes,  shelly  treads  and  internal  stresses  in  the 
castings  had  created  a  field  for  a  wheel  which  would  be  free 
from  these  objections.  The  high-priced,  steel-tired  wheels 
which  have  been  used  under  passenger  equipment  are  con- 
sidered too  expensive  for  freight  equipment.  An  "aching 
void"  was  left  between  the  two.  A  safe,  durable  and  cheaper 
wheel  was  wanted. 

For  making  such  a  wheel  long  ingots  were  necessary.  The 
process  of  manufacture  was  simple;  a  long  upper  section  of 
the  ingot  must  be  discarded,  the  lower  sections  cut  and  pressed 
into  blanks  under  a  5,000-ton  hydraulic  press,  the  blanks  then 
rolled  into  wheels  by  special  machinery,  which  would  properly 
"work"  the  tire  portion.  The  process  of  the  Standard  Steel 
Works  was  described.  Tables  of  analyses  and  physical  tests 
showed  remarkable  uniformity  of  the  product.  Drop  tests  of 
these  wheels  showed  that  13  blows  of  a  2,240-lb.  weight,  8  of 
which  were  from  a  height  of  30  ft.,  were  required  to  break 
a  36-in.  wheel.  Another  wheel  received  17  blows,  of  which 
9  blows  were  at  2.j  ft,  to  break  the  wheel  when  struck  on  the 
top,  in  running  position.  Thermal  tests  were  also  fully  met 
by  these  wheels. 

Mr.  Vauclain  presented  the  following  commercial  comparison 
of  steel  and  cast  iron  wheels: 

SOLID    ROIX.KD    WHBBLS. 

Cost  of  pair  of  rolled  wheels    $54. 00 

Cost  of  four  turnings    2. 40 

Cost  of  four  removals  and  applications 2.40 

,                            ,                                                           .  $58.80 

Less  scrap   valae  ,?t,v^,<«.., 8.75 

Net    cost .w»-;.-. $50.05 

Mileage.  350,000. 

Ck)st  per  10,000  wheel  miles,  $1.43. 

CHILX.ED-IEON    WHEELS. 

First   cost  of  pair  of  chilled-iron  wheels    $18.00 

Cost  of  boring  and  mounting   go 

Cost  of  removal  and  application 60 

.                             ,  $1940 

Lesa  scrap    value    sgO 

Net    cost    .>;.■•»«.«•  «  .,>.,  •^....... , 13. 60 

Mileage.  80,000.  •       - '    -  ; 

Cost  per  10,000  wheel  miles.  $1.70. 

It  is  usual  for  the  railroads  to  determine  the  average  cost 
of  wheels  by  dividing  the  total  yearly  cost  by  wheel  mileage 
made  during  the  year.  The  statistics  vary  from  1.65  to  1.78, 
the  average  closely  checking  the  foregoing  estimate. 

The  natural  field  for  the  rolled  wheel,  according  to  Mr. 
Vauclain,  is:  (1)  The  severe  service  of  engine  and  tender 
trucks,  in  which  steel-tired  wheels  are  now  exclusively  used. 
(2)  Passenger  car  equipment,  in  which  the  element  of  safety 
plays  an  important  part.  (3)  Heavy  freight  car  equipment, 
for  which  the  chilled-iron  wheel  has  proved  inadequate 
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A  coal  consumption  as  low  as  1.7  lbs.  per  kilowatt  hour  un- 
der favorable  conditions,  and  an  average  coal  consumption  of 
2.25  lbs.  per  kilowatt  hour  for  a  period  of  three  months,  dur- 
ing which  the  load  factor  waai  .55  and  the  heat  value  of  the 
coal  used  was  about  13.500  B.  T.  U.,  is,  indeed,  a  remarkable 
showing,  and  indicates  that  the  gas  engine  and  the  methods 
of  producing  gas  for  its  use  have  become  developed  to  such  an 
extent  as  to  make  it  a  formidable  competitor  of  the  steam  rn- 


as  made  by  the  Loomis-Pettibone  process  of  the  Power  and 
Mining  Machinery  Company,  is  used.  The  engines  are  start- 
ed by  compressed  air  at  100  pounds  pressure,  which  is  fur- 
nished by  a  two-cylinder  Rand,  6  by  6-in.,  compressor,  driven 
by  a  10-h.p.  Westinghouse  motor.  One  of  these  engines  may 
be  started  and  the  full  load  thrown  on  it  in  less  than  a  min- 
ute and  a  half.  They  can  also  be  easily  stopped  at  the  start- 
ing point,  which  is  just  off  the  centre. 

The  ignition  outfit  consists  of  the  standard  Westinghouse 
spark  coils,  operated  by  a  Diehl  motor-generator  and  Gould 


Flli.   1. — C;AS   engine  power  HOUSK   to  THK   KKJHT,   WITU   RESERVOIR    IN    THE   FOREGROUND. 


gine.  These  results  were  obtained  at  the  705  h.p.  gas  engine 
power  plant,  which  furnishes  power  and  light  for  the  malle- 
able iron  and  the  new  steel  plants  of  the  Gould  Coupler  Com- 
pany and  also  for  the  Gould  Storage  Battery  Company's  plant 
at  Depew,  N.  Y.  This  power  plant  has  been  in  operation  for 
several  months,  and  while  figures  are  not  yet  available  as  to 
the  cost  of  operation,  indications  are  that  it  will  be  less  than 
for  a  steam  power  plant  of  the  same  size. 

Three  3-cylinder,  19  by  22  ins.,  Westinghouse  4-cycle,  235- 
h.p.  vertical  type  gas  engines  operate  direct  connected  150- 
k.w.,  250-volt  direct  current  Westinghouse  generators.  The 
engines  are  guaranteed  for  260  brake  h.p.,  using  gas  with  a 
heat  value  of  125  B.  T.  U.  Ordinarily,  two  of  the  engines  are 
sufficient  to  carry  the  load,  but  it  is  frequently  necessary  to 
use  all  three  of  them.     A  mixture  of  water  and  producer  gas. 


I 


^^ 


storage  batteries.  Jacket  water  for  the  engine  is  pumped  from 
the  reservoir,  shown  in  the  foreground  of  Fig.  1,  by  Worthing- 
ton  turbine  pumps.  The  gas  engines,  switchboard,  ignition  out- 
fit, air  compressor  and  air  reservoirs  are  in  a  steel  frame  brick 
structure,  inside  dimensions  45  by  61  ft.,  with  one  end  con- 
structed with  a  view  to  future  extension.  This  is  equipped 
with  a  10-ton  hand  traveling  crane,  the  runways  of  which  are 
24  ft.  above  the  floor.  The  pumps  are  in  the  basement  of  the 
building. 

The  arrangement  of  the  apparatus  in  the  gas  producer  plant 
is  shown  in  F'ig.  3.  This  consists  of  three  gas  generators,  a 
boiler,  wet  scrubber,  dry  scrubber  and  exhauster.  The  gas 
holder,  with  a  capacity  of  15,000  cubic  ft.,  is  about  half-way 
between  the  producer  plant  and  engine  room.  The  diagram 
in  Fig.  4  illustrates  the  operation  of  a  Loomis-Pettibone  gas 
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r'hicer.  The  water  gas  and  the  producer  gas,  at  the  Gould 
lit,  are  conveyed  to  the  same  holder  and  mixed,  instead  of 
iig  kept  separate,  as  shown  in  this  diagram.  In  starting 
s  in  the  generators  a  layer  of  coke  is  put  in  and  ignited 
I  he  top,  the  exhauster  creating  a  downward  draft.  When 
s  fuel   is   ignited  bituminous   coal   is  charged  at  intervals, 


is  decomposed,  forming  water  gas.  From  generator  2  the  gas 
passes  through  the  connecting  pipe  shown  near  the  top  of 
the  generators,  and  down  through  generator  1,  through  the 
valve  A,  up  through  the  boiler  and  thence,  after  being  washed 
and  cleaned  in  the  scrubbers,  to  the  holder.  The  process  of 
making  producer  and   water  gas  is  alternated.     In   the  next 
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FIG.    2. — INTKRIOH  OF  ENGl.NE  ROOM,   SHOWING   WESTINGIIOl  SE   GAS    ENGINES  AKD  DIKECT  CONNECTED  ELECTRIC   GENER.\1X)RS. 


as  needed,  through  the  feed  door  in  the  top  of  the  generator. 
Air  is  admitted  through  the  same  door,  and  by  means  of  the 
exhauster  is  drawn  down  through  the  fresh  charge  of  coal 
and  the  hot  fuel  bed.  The  resultant  producer  gas  is  drawn 
down  through  the  grates  and  ash  pits  of  generators  1  and  2, 
valves  A  and  B,  up   thrqugh   the  vertical   boiler  3,  and  then 


Pufut 


-31- 10" 


11      \_ 


FIG.    3. ARRANGEMENT    OF    THE   GAS     PRODUCER    APPAR.VTUS. 

through  the  wet  and  dry  scrubber  and  exhauster  to  the  gas 
holder.  When  the  exhauster  has  brought  the  fuel  up  to  in- 
candescence the  charging  doors,  E  and  F,  are  closed,  and  the 
valve  B  is  lowered.  Steam  is  then  turned  on  into  the  ash  pit 
of  generator  2,  and  in  passing  through  the  incandescent  coal 


run  of  water  gas  the  steam  would  be  introduced  into  the  ash 
pil  of  generator  1  and  the  gas  would  pass  down  through  gen- 
erator 2.  At  Depew  the  proper  mixture  for  the  engines  is 
obtained  by  making  producer  gas  for  15  minutes  and  water 
gas  for  one  minute.  As  all  the  gas  is  made  to  pass  through  the 
fire,  the  tarry  matter  is  converted  into  fixed  gases.  The  per- 
centage of  condensable  water  vapor  is  very  small. 

The  reservoir,  which  has  a  capacity  of  1,000,000  gals.,  is 
divided  into  two  separate  parts,  one  for  the  gas  engine  jackets 
and  the  other  for  the  wet  scrubber  in  the  producer  plant.  It 
is  10  ft.  deep,  and  is  supplied  by  rain  water  from  the  roof 
of  the  steel  plant.  The  fresh  water  flows  into  that  part  which 
is  used  for  jacket  water,  and  which  must  be  kept  as  pure  as 
possible.  This  overflows  into  the  part  used  for  the  wet  scrub- 
ber, and  which  is  maintained  at  a  slightly  lower  level,  and 
must  not  be  mixed  with  that  used  for  the  jackets,  as  it  soon 
becomes  dirty. 

We  are  indebted  for  this  information  to  Mr.  F.  P.  Huntley, 
secretary  of  the  Gould  Coupler  Company. 


Mangane.se  STjaiL  Rails,  Boston  Ele\ated. —  x^.o  road,  be- 
cause of  serious  wear  of  rails  on  its  extraordinary  curves,  has 
put  down  a  number  of  manganese  steel  rails  wnicn  are  cast 
because  they  cannot  be  rolled.  The  results  thus  far,  according 
to  the  Railroad  Gazette,  are  very  satisfactory.  These  rails 
cost  $5  per  foot,  while  Bessemer  rails  cost  but  38  cents.  The 
difference  in  durability  is  considered  to  more  than  balance  the 
increased  cost. 


SiMPLON  Tunnel. — This  famous  and  difficult  work,  which 
began  in  August,  1898,  has  been  connected,  and  within  a  few 
months  will  be  in  service  for  a  single  line  of  rails.  When  the 
traffic  reaches  $16,000  per  mile  annually  the  second  tunnel  will 
be  completed  by  the  Swiss  Government.  The  Alpine  tunnels 
are  listed  in  Engineering  as  follows: 


Date  of  Jjength, 

Opening.  Miles. 

Mt.  Cenis 1871  7Vj 

St.  Gothard  ..;.;... 1881  9Vj 

Arlberg   ., . . . .  .:*'.. .  .1883  6Vi 

Simplon    . ; ; . . . .....  1905  12'^ 


Progress 
per  day. 
Lineal  Ynrd-s. 

2.5 
«.01 
9.07 
9 


Cast 

Lineal 

Yard. 

$1,130 
715 

540 
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AN  ECONOMICAL   POWER    PLANT. 


A  coal  coiisumidioii  as  low  as  1.7  llis.  ii<-r  Kilowail  hour  mi- 
ller favorable  rondilioiis,  ami  an  average  coal  consmnpUon  of 
-.27,  lbs.  per  kilowatt  hour  for  a  i»erio<l  of  three  mouths,  diir 
ins  which  tiie  load  factor  waa  Sm  and  the  lieat  value  of  ihe 
toal  used  was  about  \?>.'tM  11.  T.  U.,  is.  indeed,  a  remarkable 
shdwiui,',  and  indicates  that  ihe  gas  engine  and  the  niothoils 
of  i)roducing  gas  for  its  use  liave  becouie  developed  to  such  an 
exit'iii  as  to  make  ii   a  foiniidable  competitor  of  the  steam  <  n- 


as   made    by    Ihe   Loomis-Fettibone   i)roiess  of   the  Power  and 
Mining  Machinery  Company,  is  used.     The  engines  are  start 
ed   by   compressed  air   at    ItM)   pounds   pressure,   which    is   fur 
nished  liy  a  two-cylinder  Rand.  f.  by  tl-in..  compressor,  driven 
by  a   lo-h.p.   Westinghouse  niotoi-.     One  of  these  engines  may 
he  started  aiul  the  full  load   ihiown   on   it  in   less  than  a  rain- 
utc  and   a  half.     They  can  also  be  easily  stopped  at    the  slan 
ing  point,  which  is  just  oft"  tin-  lentre. 

The   ignition   t)ntfii    consists  of  the  standard    Westinghouse 
spaiU    roils,   operated    by    a    Dicbj    motor-generator    and    CJould 


IK..  1.     t.\>  i,\(.iM.  eowLii  iioi  --I    i<>  rill    im 

cine.  Iliese  results  were  ol)taimd  ai  the  Tn.".  h  p.  gas  engine 
power  plant,  which  furnislu's  posv»'r  and  light  ft)r  the  lualle- 
able  iron  and  the  new  steel  plants  of  the  (Jould  Coupler  Conv 
pany  and  also  for  the  Uonld  Storage  IJatlery  Conipauys  plant 
ai  Depew,  N,  Y.  This  jiower  plant  has  been  in  operation  for 
several  months,  and  while  li.:;iires  are  not  yet  available  as  to 
ilie  tost  of  operation,  indications  are  that  it  will  be  less  tlian 
for  a  steam  imwer  plant  of  th<'  same  size. 

Three  3^eylimler.  I'.i  by  TZ  ins.,  Westinghouse  4t:yele,  '2'.'Ji- 
lip.  verti<*al  type  gas  engines  operate  direct  connected  l-'o- 
k.w..  L'JO-volt  direct  lurient  Westinghouse  generators.  The 
engines  are  guaranteed  for  :it;n  brake  h.p..  using  gas  with  a 
heat  vahie  of  1L'.">  IV  T  K  Ordinarily,  two  of  the  engines  are 
sutflcient  to  «'arry  the  load,  but  it  is  fre(piently  necessary  to 
use  all  thliee  of  them.     .\   mixture  of  water  and   producer  I'ls. 


III.  Willi   i:k.-<i:i{\<>ii;  in    iiik  ioi:i:<.imm  >n. 

storage  batteries.  .Jacket  water  for  the  t-iifiine  is  pumi)ed  from 
the  reservoir,  shown  in  the  foreground  of  Fig.  1.  by  Worthing- 
ton  turbine  pumps.  The  gas  engines,  switchboard,  ignition  oni 
til,  air  compressor  and  air  reservoirs  are  in  a  steel  frann-  biiiK 
slruiliire.  inside  dimensions  4">  by  ♦;!  ft.,  with  one  end  con 
strmted  with  a  view  to  future  extension.  This  is  ecpiippe,] 
with  a  lo-ton  hand  traveling  crane,  the  runways  of  whidi  ate 
-\  ft  tibovf  the  tloor.  Tlie  pumps  are  in  Iheliasement  of  the 
building.  •;.••■.• 

The  jirran^cniciii  fit  the  apparatus  in  the  gas  producer  pljint 
is  shown  in  l''i,«;.  ;!.  This  (onsisis  of  three  gas  generalors.  a 
boiler,  wet  scrubber,  dry  s<  rubber  and  exhau.st«'r.  The  gas 
holder,  with  a  capacity  of  l.'t.ooo  cubic  ft.,  is  about  half-way 
beiwecn  the  proiliici-r  plant  and  engine  room.  The  diagram 
ill    h'ig.    I    illiistraies   i  he  operation   of  a    l.oomis-l'eiUbone   gas 
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ruef't.  The  water  gas  ami  tlu'  luoducer  gas,  at  the  Goal  J 
:,  are  conveyed  to  the  same  holder  and  mixed,  instead  of 
-    Kept  .separate,   as  «lio\vii    in   this  diagram.     In    starting 

ill  the  generators  a  layer  of  coke  is  put  in  and  ignited 
lie  to|),   the  exhauster  creating  a  downward   ilraft.     When 

fuel    is    ignilt^d    i>ituniin()us   <oal   is   charged   at    intervals. 


is  decomposed,  forming  water  gas.  From  generator  2  the  gas 
passes  through,  thje  connecting  pipe  shown  near  the  top  of 
the  generators,  ^iid  down  thrcHigh  generator  1,  through  the 
valvo  A,  ui>  tlirough  the  holler  an<l  thence,  after  being  washed 
:inii  cleaned  in  the  scruhhers,  to  ihe  holder.  Tlic  process  of 
making  protiucer  and    water  ifa;*  is  alternaitMl      In    the  nrtct 


I II.. 
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.1.-  ueciitd.  through  the  feed  door  in  th<>  top  of  the  generator. 
Air  is  admitted  tlirough  the  sam<>  door,  and  liy  means  of  IJie 
>  \liauster  is  drawn  down  through  ilie  fresh  tliarge  of  coal 
and  the  hot  fuel  Ih'iK  The  result ani  producer  gas  is  drawn 
down  through  the  grates  and  ash  pits  of  generators  1  and  2. 
valves  A  and   H,  up   thrpngh   the   vertii  al   boiler  :?.  and  then 


run  of  water  ga.<;  the  steaih  would  be  intiodiici'd  into  the  ash 
pii  uf  generator  I  and  Uic  gas  would  pass  down  ihroug-h  gen- 
et atoi'  2j  At  Ue|H!W  lite  proper  inixture  for  thu  engines  is 
ol>taine<l  by  nisiiviug  producer  gas  for  !•*  niinuies  and  water 
gas  r<»i-  one  minute.  As  all  the  gas  is  made  to  pass  through  the 
fire,  ihv'  larry  matter  is  converted  in'o  fixed  gases.  The  per* 
teiitage  of  condi'usalde  water  vapor  is  very  small. 
<  The. n^ervoir,  which  lias  a  c-apai-ity  of  l.ouo.UUO  gals.,  is 
divided  intiO  two  separate  i»arls,  one  for  the  gas  engine  jackets 
and  the  other  for  the  wei  s«rultber  iu  the  proilu<<'r  plant.  It 
is  10  ft.  deep,  and  is  suiiplied  by  rain  waier  from  the  roof 
of  <:he  steel  plant.  The  fresh  water  flows  into  that  iiart  which 
is  used  for  ja:eket  water,  and  which  miKst  be  ke4)t  as  imre  as 
puss'lde.  This  oveillows  into  the  part,  used  for  the  uet  scrub- 
ber, and  which  is  maintained  at  a  slightly  lower  level.  an<I 
musi  not  lie  mixed  with  that  used  fen-  the  jaekets,  as  it  s<iimi 
becomesvHlirtyiV ':;;;:...:.. V 

We  are  imiebteil  for  this  iuformatiott  to  Mr,  h\  P.-  HiiDtley. 
HeoJTelary  oCihe  (rotild  C'ou^>l»n'.0<mipany. 


cause  of  serious  wear  of  rails  oh  its  extraf>rdinary  curves,  has 
put  down  a  number  of  manganese  steel  rai's  wiucn  are  ca.«l 
because  they  <  aiiiiot  be  rolled..  Tlije  results  thus  far.  ac<ording 
to  the  HailnMiil  Gaifiife,  ir^  xery  i^^  These  lails 

cost  $3  per  foot,  while  lless«mier  i'ails  *ost  iMtt  SSfents.  Th<- 
difference  in  dufahtUty  ik  ^'ousidered  Jo  more  than  halan^^  (hf 
increased  cosL 


y\*..    3.^.\RIl.VXnEMKNT   OF   THK   (i.\S    11«)l)l  CKB    .\lM>.\B.VTt  S. 

Uirough  the  wet  and  dry  scrubber  and  exhauster  to  the  gas 
Imlder.  Wlien  the  exhauster  has  brought  the  fuel  up  to  in- 
•andescence  the  charging  doors,  K  and  F,  are  closed,  ami  the 
valve  B  is  lowered.  Steam  is  then  turned  on  into  the  ash  pit 
"'f  generator  2.  and  iu  passing  through  the  incandescent  coal 


SrMrM)N  'ft>NifFJ*~^Thii8  fanioi  and  difficult  work,  which 
began  in  .August.  JSftS.  has  been  connected,  arttl  within  a  few 
months  will  be  in  service  for  a  single  line  of  rails.  When  the 
tratre-  i**>aches  $l«!.uoO  per  mlle.annually  the  .second  tunnel  will 
he  lompleted  hy  the  Swiiss  GovermneiH.  The  Alpine  ttinnels 
are  \i$\cd  m  Kuffinrerinft  as  follows: 


"."-.    •        ■■■      ■,*;■./ 
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<%ist 

:;'0"--  "fV^tenf:-; 

I'.euufh. 

p'T  d;l\  . 
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Oontrlbutlon*. — Articles  relating  to  railway  rolling  stock  construction 
and  management  and  kindred  topics,  by  those  who  are  practically 
acquainted   vnth    these   subjects,   are   specially   desired.        Also   early 

notices  of  official  changes,  and  additions  <jf  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 

To  Subscriber*. — The  American  Engineer  and  Railroad  Journal 
is  mailed  regularly  to  every  subscriber  each  month.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  case  the  paper  ts  not  then  obtained  this 
office  should  be  notified,  so  that  the  missing  paper  may  be  supphed. 
Wben  a  subMcrlber  changes  tala  addrea*  he  ought  to  notify  this 
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We  cordially  invite  our  many  friends  attenuing  the  con- 
ventions at  Manhattan  Beach  in  June  to  msike  use  of  our 
offices.  Telegrams  and  mail  addressed  in  our  care  will  receive 
careful  attention. 


INTERNAL  COMBUSTION  ENGINES. 

There  is  no  reason  why  the  remarkably  low  average  coal 
consumption  per  k.w.  hour  at  the  gas  engine  power  plant,  de- 
scribed on  another  page  of  this  issue,  could  not  be  duplicated 
if  similar  plants  were  installed  to  furnish  power  for  railroad 
repair  shops.  Its  operation  is,  if  anything,  more  simple  than 
that  of  a  steam  plant.  The  gas  engine  and  the  methods  of 
producing  gas  for  its  use  are  beyond  the  experimental  stage 
and  are  thoroughly  reliable.  It  is  interesting  to  note  in  this 
connection  that  the  preliminary  report  of  the  United  States 
Geological  Survey  on  the  coal-testing  plant  at  the  EJxposition 
shows  that  for  comparative  tests  of  14  different  bituminous 
coals  one  ton  used  in  a  gas  producer  plant  developed  as  much 
power  on  a  commercial  scale  as  2V2  tons  of  the  same  coal 
used  in  an  ordinary  steam  plant.  The  importance  of  this 
question  merits  the  careful  study  of  those  contemplating  the 
construction  of  new  power  plants. 


ELECTRIC  TRACTION  FOR  STEAM  ROADS. 


The  trend  of  the  discussion  on  this  subject  at  the  March 
meeting  of  the  New  York  RailroadI  Club  indicated  that  there 
was  still  much  uncertainty  as  to  how  far  the  single  phase  al- 
ternating current  system  will  displace  the  direct  current  sys- 
tem for  this  work,  because  of  the  pulsating  torque  of  the  A. 
C.  motor  and  the  relative  lower  emciency  and  higher  first  cost 
and  also  the  fact  that  the  apparent  resistance  of  the  trolley 
and  track  is  from  one-half  to  twice  as  great  for  the  alternat- 
ing current  as  for  the  direct  current.  Much  depenus  upon  the 
practical  experience  to  be  gained  fromi  the  single-phase  alter- 
nating-current systems  now  In  use  and  about  to  be  Installed. 
Apparently,  steam  roads  will  adopt  electric  traction,  not  be- 


cause of  economy  in  operation,  but  because  of  other  adv  i- 
tages  to  be  gained  by  its  use.  While  improvements  will  .  n- 
doubtedly  be  made  in  the  electric  motors  much  progress  v  11 
also  be  made  in  the  next  few  years  toward  making  ..-e  ste  a 
locomotive  more  economical.  Most  of  the  speakers  favored  le 
use  of  the  third  rail  in  preference  to  the  overhead  trolley.  1  le 
speakers  were  very  cautious  in  their  prophecies  concern;  g 
the  substitution  of  electric  traction  on  steam  roads. 


VEAREMG-OUT  POUCY  FOR  SHOP  MACHINERY. 


It  is  one  thing  to  abuse  shop  tools  and  quite  another  th  g 
to  use  them  up  quickly  in  legitimate  work.  The  writer  rece  t- 
ly  heard  a  general  foreman  scold  a  machine  hand  severely  1  >r 
damaging  a  tap,  which,  in  his  anxiety  to  turn  his  work  0  it 
quickly,  was  Injured  in  the  machine.  This  brought  to  light  t  e 
fact  that  In  that  shop  a  rule  is  in  force  requiring  a  broken  tc  ^1 
to  be  taken  to  the  general  foreman  and  a  satisfactory  explaui- 
tion  given  before  another  tool  can  be  issued  to  the  offendf  r. 
Such  a  rule  as  this  may  work  harm  rather  than  good,  and  it  s 
a  question  whether  it  is  advisable  to  lay  such  stress  on  tl  e 
breakage  of  small  tools  when  In  legitimate  service,  for  the 
reason  that  men  may  easily  be  led  thereby  to  nurse  the  ma- 
chines and  the  tool  equipment  at  the  expense  of  the  output. 
If  a  good  system  Is  in  force  it  is  not  likely  that  machine  oper 
ators  will  wilfully  break  their  tools  and  as  a  general  proposi- 
tion It  would  be  advisable  to  break  a  good  many,  if  theretiy 
a  sharp  pace  may  be  gained  In  the  shop.  Of  course,  wanton 
destruction  should  be  guarded  against 

No  one  nowadays  thinks  of  nursing  a  locomotive  at  the  ex- 
pense of  its  output,  but  it  is  considered  a  great  mistake  to  en- 
courage men  to  take  such  care  of  the  machine  as  to  limit  the 
work  done.  Within  reasonable  limits  the  policy  in  a  railroa<l 
shop  to-day  should  be  to  wear  out  the  tools  and  machinery  in 
an  effort  to  get  the  proper  value  out  of  them  day  by  day.  As 
to  machine  tools  it  would  seem  to  be  an  excellent  policy  to  fix 
on  a  certain  period  of  years  as  the  maximum  life  of  the  tools 
and  to  push  them  to  the  utmost  to  accomplish  theii*  life  work  in 
that  time.  Instead  of  giving  an  honored  place  to  antiquated 
machinery,  in  an  otherwise  modern,  railroad  shop,  these  toold 
should  at  the  proper  time  give  place  to  new  ones,  providing 
Improvements  in  that  particular  line  of  machinery  justify  the 
change.  A  general  adoption  of  such  a  policy  would  lead  to  a 
business-like  plan  of  providing  for  depreciation,  as  is  suggested! 
In  the  admirable  paper  by  Mr.  M.  K.  Barnum,  which  appears 
in  this  issue. 


LIGHT  MOTOR  CAR  UNITS. 


A  correspondent  recently  asked  for  information  concerning 
the  development  of  motor  cars  for  relatively  light  service  on 
branch  lines,  and  was  surprised  to  find  that  so  little  had  been 
done  in  this  country.     His  letter  closed   as  follows: 

"It  seems  to  me  very  curious  that  a  field  which  presents  sucli 
possibilities  has  been  left  undeveloped  so  long." 

In  Europe  the  development  has  been  much  greater,  althougl 
electric  line  comi)etition  has  been  less  serious  there  than  here 
Careful  attention  to  this  problem  cannot  be  longer  delayed  Ir 
this  country,  and  substantial  developments   are  to  be  forth 
coming  in  the  immediate  future.    These  light  units  are  onb 
to  be  considered  as  a  bridge  across  the  gap  between  steam  am 
electric  traction,  and  for  this  reason  may  be  considered  as  ; 
makeshift  and  not  a  permanent  development.      The  problem 
nevertheless,   Is  exceedingly  important  and   attractive.       Wf 
cannot,   under    our   conditions,    follow    present   foreign    prac 
tice,  but  must  develop  our  own.     Internal  combustion  motors 
present  favorable  arguments  for  adoption,  but  opinion  Is  dl 
vided  as  to  whether,  after  all,  steam  Is  not  the  only  satisfac 
tory  power  for  this  purpose.     If  so,  the  line  to  be  drawn  be 
tween  a  light  steam  locomotive  and  the  self-contained  unit  Is  a 
difficult  one  to  draw.    The  report  of  the  Power  Committee  of 
the  Rock  Island  System  on  this  subject  Is  one  of  the  most 
important  recent  documents  relating  to  It,  and  this  appears 
elsewhere  In  this  issue. 
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unless  a  steam  boiler  of  high  capacity  for  its  weight  is  de-     ^j:.  atuchedto^the  casing  bear  J^;;^^^^/*^,^^;,^",;^;'^''^^/^^^/, 
,  loped,  it  will  be  diflicult  to  use  steam  because  of  boiler  lim  *''"  "^         ''  ""'""*"         '^"     -'-»■""    ■'"""    ^ 


itions.  la  tbis  connection  the  flash  boiler  has  interesting 
^ssibilities  and  it  is  now  receiving  attention  from  engineers 
ho  have  been  associated  with  the  greatest  developments  of 
;wer  tor  railroad  transportation. 

Gasoline  engines  are  being  tried  with  fair  promise  of  suc- 
tss,  but  kerosine  engines   are  considered  seriously   for   the 

text  step  in  development  because  of  the  superior  safety  of  the 

i;cavier  oil.     This  is  an  important  factor. 
The   demand   for    light  units  has   appeared    in   proportion 
ufficient  to  merit  the  attention  of  the  ablest  engineers,  and 

iiiis  in  itself  is  sufficient  assurance  that  it  will  soon  be  met. 


LOCOMOTIVE  TESTING  PLANT. 


Pennsvlvania  Railroad. 

This  plant  was  designed  and  built  with  a  view  of  permanent 
installation  at  Altoona,  after  the  close  of  the  World's  Fair  at 
St.  Louis.  While  accessories  may  be  changed,  the  plant  itself 
is  to  be  erected  again,  probably  without  important  changes. 
Its  original  construction  was  rapid,  and  the  design  provided 
for  gauges  permitting  the  work  to  progress  simultaneously 
at  Altoona,  where  many  of  the  details  were  made,  and  at  Phila- 
delphia, where  the  dynamometer  and  main  bearings  were 
built  in  different  establishments.  The  plant  was  not  assembled 
before  its  erection  at  St.  Louis.  Fig.  1  presents  a  side  eleva- 
tion as  arranged  at  St.  Louis,  and  BMg.  2  is  an  end  view. 

Upon  a  very  large  concrete  foundation  (Fig.  1),  gradually 
increasing  in  depth  toward  the  rear-  and  deepest  under  the 
dynamometer,  two  cast  iron  bed  plates  were  placed.  These 
were  slotted  to  receive  the  bolts  for  the  pedestals  of  the  carry- 
ing wheels,  rendering  them  adjustable  for  locomotives  of  vary- 
ing wheel  bases,  varying  number  of  wheels  and  different  wheel 
spacing.  A  set  of  5  pairs  of  supporting  wheels  were  50  in.  in 
diameter  and  another  of  three  pairs  of  72-in.  wheels  were  pro- 
vided, the  smaller  ones  being  for  freight  and  the  larger  for 
passenger  locomotives.  Bach  set  of  carrying  wheels  had  a  cor- 
responding set  of  pedestals  fitted  with  very  large,  carefully  de- 
signed bearings,  having  provision  for  water  circulation  to  in- 
sure cool  running.  An  exceedingly  important  part  of  the  plant, 
which  cannot  be  properly  illustrated,  was  the  arrangement 
of  moveable  track  at  the  front  end  of  the  engine,  which  was 
adjusted  longitudinally  to  suit  any  engine  to  be  put  upon  the 
plant.  This  telescopic  track  was  successful  in  every  way  and 
contributed  largely  to  the  satisfactory  handling  of  the  plant 
Pig.  4  shows  in  section  one  of  the  long  I  beams  extending  the 
full  length  of  the  plant.  After  the  supporting  wheels  are 
spaced  and  trammed,  these  beams  are  bolted  to  the  inside  faces 
of  the  supporting  wheels  and  the  flanges  of  the  drivers  of  the 
locomotive  run  in  the  groove  in  the  rail  which  is  bolted  to  the 
I  beams.  The  drivers  rise  slightly  on  their  treads  as  they 
pass  over  the  carrying  wheels,  and  flnally  stop  when  each 
driver  is  resting  upon  its  wheel.  The  I  beams  are  then  taken 
away  from  the  carrying  wheels,  the  truck  is  supported  on  the 
structure  shown  in  Fig.  5,  and  the  locomotive  is  ready  for 
attachment  to  the  dynamometer. 

Fig.  4  also  shows  the  tire  of  the  carrying  wheel  in  section, 
with  the  inclined  groove,  cut  out,  to  throw  oil  from  the  outer 
pdge  of  the  tire,  away  from  the  locomotive  tire,  in  case  oil 
Rets  upon  the  supporting  wheels.  Fig.  4  also  shows  the  tire 
retaining  ring  which,  with  the  shoulder  on  the  wheel  center, 
holds  both  ways.  One  of  the  supporting  wheels,  the  bearing 
and  the  brake  are  shown  in  Fig.  6,  and  the  construction  of  the 
hrake  and  the  end  of  the  supporting  axle  are  shown  in  Fig.  3. 
The  sectional  views  indicate  the  method  of  removing  the  brake 
from  the  taper  flt  at  the  end  of  the  axle.  A  nut  forces  the 
brake  on  the  shaft  and  another  forces  it  off.  It  also  shows  the 
centrifugal  oil  grooves  at  the  brakes.  The  Alden  brakes  con- 
sist of  outer  casings  held  from  revolving  at  R,  R.  Discs  D 
attached  to  the  hub,  revolve  insidei  the  casing  when  the  sup- 
porting wheels  are  turned.    Against  these  discs  copper  platee. 


cause  the  desired  resistance  by  friction  upon  both  sides  oi 
the  discs.  The  discs  have  radial  grooves  and  lubrication  is 
provided  to  avoid  heating  and  seizing.  The  spaces  marked  W 
contain  circulating  water  under  pressure,  causing  the  plates 
to  bear  heavily  against  the  discs.  By  varying  this  water  pres- 
sure the  speed  of  the  locomotive  is  under  practically  perfect 
control,  it  is  varied  by  throttling  the  outflowing  water,  this 
circulation  serving  to  carry  away  the  heat  resulting  from  the 
friction.  The  discs  are  oiled  from  a  large  supply  at  the  center 
of  the  casing,  on  each  side,  and  oil  is  carried  to  the  outside  of 
the  casing  by  centrifugal  force,  being  discharged  upon  each 
side  at  the  top.    It  therefore  circulates  when  the  plant  is  rua- 

aiag. 

A  smoke  jack  removed  the  smoke  and  gases  from  the  stack 
through  the  roof  of  the  building.  This  was  made  adjustable 
and  telescopic,  it  also  provided  for  the  retention  and  mea- 
surement of  the  cinders. 

An  adjustable  drawbar  connected  the  locomotive  to  the  dyna- 
mometer. It  was  found  necessary  to  provide  dash  pots  to  con- 
trol the  vibration  of  the  drawbar,  and  these  are  clearly  shown 
in  Fig.  7.  In  order  to  avoid  introducing  errd^s  into  the  mea- 
surements, these  dash  pot  rods  were  attach^  to  the  locomo- 
tive and  to  the  dynamometer  housing  by  Universal  joints  with 
carefully  designed  and  constructed  adjiistments,  which  also 
permitted  the  attachments  to  be  easily  aji^lied  and  removed. 
The  dash  pots  contain  oil  supplied  from  fountk  and  their  re- 
sistance to  motion  was  adjustable  by  means^f  valves  ia  the 
casings.  The  dash  pots  are  in  the  form  of  double  discs  ground 
to  fit  their  cylinders  with  about  0.001  in.  clearance.  Thes« 
are  arranged  so  that  only  a  static  head  of  oil  comes  upon  the 
stuffing  boxes. 

A  very  large  housing  provides  for  the  80,000-lb.  Emery  dyna- 
mometer, built  by  Messrs.  Wm.  Sellers  &  Company,  Philadel- 
phia. This  is  a  development  of  the  Purdue  dynamometer  and 
that  of  the  Pennsylvania  Railroad  dynamometer  car,  employing 
Emery  flexure  fulcrums,  which  were  used  in  the  Emery  test- 
ing machines.  These  are  well  adapted  to  carry  large  levers 
under  heavy  loads  and  yet  introduce  only  negligible  friction. 
The  dynamometer  is  adjustable  12  ins.  vertically  by  means  of 
screws  turned  by  a  hand  wheel,  shown  in  Fig.  9.  This  ad- 
justment permits  the  height  of  the  drawbar  to  vary  from  30 
to  42  ins.  above  the  rail  level. 

In  the  engravings,  Fig.  9  shows  a  side  view,  plan  and  end 
view  of  the  dynamometer  structure,  the  recording  attach- 
ments being  shown  in  Figs.  8,  10  and  14.  The  dynamometer 
housing  is  very  substantial,  consisting  of  the  castings  A  and 
B,  with  projections  extending  down  into  the  concrete  founda- 
tion. The  dynamometer  itself  is  placed  between  the  abut- 
ments C,  which  are  connected  together  by  the  heavy  plates  B. 
This  structure  must  necessarily  be  very  rigid,  and  the  anchor- 
age to  the  foundation  secure.  The  drawbar  connection  is 
shown  at  the  right  of  the  side  view  in  Fig.  9.  The  weight  of 
the  drawbar  is  taken  upon  two  flexible  steel  plates  and  it  is 
held  in  alignment  by  flexible  rods,  which  provide  for  its  mo- 
tion without  friction.  A  ball  and  socket  joint  permits  the 
drawbar  to  accommodate  itself  to  slight  motion  of  the  engine 
without  bending  the  connection.  The  dynamometer  itself  is  so 
compact  as  to  render  a  description  from  working  drawings 
impossible.  Fig.  13  shows  the  principal  parts  arranged  for 
purposes  of  explanation.  This  view  shows  the  levers,  with 
their  Emery  fulcrums.  To  support  the  weight  of  the  levers 
and  prevent  both  horizontal  and  vertical  stresses,  which  would 
cause  errors  in  the  measurements,  the  method  of  support 
shown  in  the  sketch,  Fig.  11,  was  adopted. 

Referring  to  Fig.  13,  a  pull  upon  the  drawbar  Is  received 
upon  the  yoke  E,  moving  it  to  the  right.  This  is  connected 
through  the  fulcrum  plate  to  lever  No.  1,  fulcrumed  at  Its 
lower  end  at  fi.  Lever  1  transmits  this  force  to  lever  No.  2 
through  the  piece  Q,  lever  No..  2  being  fulcrumed  at  fi.  The 
spring  V  resists  the  movement  of  lever  No.  2.  The  force  from 
lever  No.  1  Is  also  transmitted  to  the  second  lever  No.  2  on  the 
opposite  side  of  the  dynamometer  and  Its  motion  is  resisted  by 
the  second  spring  V.    The  motions  of  levers  No.  2  are  com- 
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Tachometer 


FIO.    2. — END   ELEVATION    OF   LOCOMOTIVE    TESTING     PLANT, 
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FIG.   S. — THE   ALOEN    HYDRAULIC    BRAKE. 
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FIG.    9. — UEXERAI,    ABBAJ?GEMENT    OF    DYNAMOMETER. 


no.   10. — RECORDING  TABLE. 


FIG.    11. — EMERY   FULCRUM    PLJ^TES. 
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municated  to  the  belt  drum  J  at  the  bottom  of  the  machine 
through  the  arms  O,  shown  in  the  inverted  plan  view,  from 
the  center  of  the  dynamometer  in  Fig.  13.  Flexible  steel 
bands  N  rotate  the  drum  when  the  levers  No.  2  are  move-1. 
The  belt  drum  movement  is  communicated  to  the  pen  lever 
P  by  means  of  the  tube  H  inside  of  which  is  the  torsion  rod  I. 
The  torsion  rod  is  rigidly  secured  at  L  and  it  introduces  addi- 
tional spring  resistance  into  the  dynamometer.  The  plate  R 
at  the  top  of  the  dynamometer  furnishes  connection  between 
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KIU.   12. — TYPICVL  DYNAMOMKTKR   KKCOKI). 

the  levers  No.  2,  and  by  means  of  this  system  of  leVers  either 
a  pull  or  a  push  upon  the  drawbar  rotates  the  pen  lever  P 
after  meeting  the  spring  resistance  already  mentioned.  The 
springs  V  are  supplied  in  various  capacities  up  to  80,000 
lbs.  With  the  80,000-lb.  springs  the  dynamometer  records  10,- 
000  lbs.  per  in.,  as  measured  from  the  datura  line.  The  scale 
is  5,000  lbs.  per  in.  with  the  40,000-lb.  springs  and  2,000  lbs. 


no.    14. — PEN    ABM   DASH   POT. 


iKordfing 


no.   13. — DYNAMOMETEB  WEIGHING   IJEVEB8. 
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per  in.  with  the  16,000-lb.  springs.  In  these  measurements 
the  drawbar  movement  at  the  full  capacity  of  the  dynamometer 
is  not  more  than  0.04  in.  The  recording  mechanism  increases 
I  his  movement  200  times. 
The  recording  mechanism.  Fig.  10,  is  brought  to  a  table 
lacketed  to  the  dynamometer.  The  pen  lever,  Fig.  8,  carries 
nt  its  left  hand  end  a  segment,  which,  by  means  of  steel  tapes, 
uaves  to  the  pen  carriage  a  rectilinear  motion,  the  other  enri 
if  the  pen  arm  being  provided  with  a  rotary  dash  pot,  shown 
,n  Fig.  14.  In  the  plan  view  the  vanes  Vm  are  shown.  These 
,ne  turned  in  the  cylinder  K.  being  rotated  by  the  shaft  S. 
i'ixed  vanes.  Vf,  project  from  the  walls  of  the  cylinder  between 
;he  center  of  the  dash  pot,  the  dash  pot  being  filled  with  oii. 
Small  holes,  h,  permit  the  oil  to  pass  freely  from  one  side  to 
the  other  of  the  moving  vanes  when  they  are  open.  By  turn- 
ing the  nut  n  at  the  top  of  the  dash  pot  the  holes  h  are  par- 
lially  closed  and  the  resistance  is  made  adjustable.  Fig.  14 
.-^hows  tlie  ball  bearings  in  the  dash  pot — in  fact,  all  rotary  mo- 
tions in  the  dynamometer  are  made  on  ball  bearings. 

Fig.  10  shows  the  recording  table  with  the  datum  pen,  5 
electric  pens,  distance  pen  and  a  traction  recording  pen.  The 
table  mechanism  was  most  carefully  designed  to  insure  smooth 
and  regular  motion  of  the  paper,  to  reverse  the  direction  of 


the  driving  mechanism  in  order  to  keep  the  paper  moving  in 
the  same  direction  on  the  reversal  of  the  locomotive,  and  this 
entire  mechanism  is  carefully  arranged  so  that  the  paper  may 
be  replaced  quickly.  The  drawbar  record  is  automatically  in- 
tegrated by  the  integrator  shown  in  Fig.  10.  The  support  for 
the  moving  paper  under  the  integrator  roller  is  a  roller  jour- 
naied  under  the  table  and  the  integrator  roller  does  not  wear 
or  cut  the  paper.  A  distance  marking  roller  records  every 
1,000  ft.  of  motion  by  automatic  electric  contacts.  The  re- 
cording apparatus  merits  a  description  by  itself.  The  paper 
runs  at  the  rate  of  52.8  ins.  per  mile,  giving  a  scale  of  100  ft. 
to  1  in.  Fig.  12  shows  a  sample  record.  A  splined  shaft 
drives  the  drawing  rollers  of  the  mechanism.  The  paper  passes 
from  the  bottom  roller  to  the  top  of  the  table,  along  to  the 
outer  guide  roller,  then  to  a  finely  corrugated  brass  roller, 
then  to  a  calendar  roll  covered  with  rubber,  and  finally  to  the 
upper  drum,  the  speed  of  which  "is  suflSciently  fast  for  all  con- 
ditions. This  is  arranged  to  slip  upon  its  shaft  to  lake  care 
of  varying  diameters  of  the  receiving  roll.  The  corrugated 
roll  referred  to  always  maintains  the  same  relation  to  the 
speed  of  the  support  wheels. 

This  plant  as  installed  at  St.  Louis  was  referred  to  in  this 
journal  on  pages  29,  301,  365  and  400  of  the  volume  of  1904. 


A  PLAN  FOR  MAINTAINING  RAILROAD  REPAIR  SHOP 

MACHINERY.* 


By  M.  K.  Baunum. 

If  I  were  at  the  head  of  the  mechanical  department  of  a  railroad 
!ind  should  be  required  to  choose  between  an  old  shop  fully  equipped 
with  strictly  up-to-date  machine  tools  and -a  new  shop  provided  with 
traveling  cranes  and  other  similar  modern  appliances,  but  in  which 
a  lot  of  old  tools  were  to  Ik?  retained,  I  would  unhe.sitatingly  pre- 
fer the  former  as  being  the  most  efficient  means  of  maintaining  the 
rolling  stock  and  the  best  investment  of  the  railroad  company's 
money. 

There  is  one  railroad  whose  shops  a  few  years  ago  were  full  of 
worn-out  and  obsolete  machinery,  and  in  .spite  of  large  purchases 
of  locomotives  the  conditions  grew  so  bad  that  it  was  impossible 
to  maintain  the  power  in  good  working  order ;  engine  failures  in- 
tTeased  to  three  times  the  average  on  neighboring  roads,  and  the 
train  service  became  utterly  demoralized.  Finally  an  emergency 
fxisted,  and  as  a  last  resort  it  was  decided  to  buy  some  new  ma- 
fliinery.  The  obsolete  tools  were  replaced  with  up-to-date  ma- 
••hines  and  some  additions  made  to  the  equipment  of  all  the  shops, 
which  re.sulted  in  an  increase  of  over  50  per  cent,  in  the  output 
of  locomotives,  and  that  with  less  than  a  10  per  cent,  increase  in 
.shop  payrolls.  Engine  failures  were  reduced  by  two-thirds,  and 
a  steady  improvement  was  made  each  month  in  the  condition  of 
FK)wer.  Another  railroad  company  has  an  old  locomotive  erecting 
and  machine  shop  containing  only  21  pits,  but  this  shop  turns 
out  with  general  repairs  from  45  to  50  engines  a  month.  When- 
ever any  machine  can  be  replaced  with  one  which  will  earn  10  per 
<<'nt.  or  more  on  the  investment  the  old  one  is  discarded,  and  this 
I)ractice  hs\s  necessitated  throwing  out  upwards  of  $25,000  worth 
of  old  machinery  within  the  last  few  years,  but  it  has  also  re- 
sulted in  a  shop  well  supplied  with  up-to-date  tools  and  with  none 
that  are  really  obsolete.  This  shop  overhauls  each  month  from 
■-  to  214  locomotives  on  each  pit,  while  most  other  railroad  shops 
•iverage  about  one  a  month  to  each  pit.  It  is  hardly  necessary  to 
■'<ld  that  the  management  is  very  progressive  and  efficient.  The 
-ame  policy  is  followed  largely  in  all  the  shops  of  the  road  under 
•  onsideration,  and  the  average  cost  of  repairs  per  locomotive  last 
year  was  less  than  $1,600,  while  it  ranged  between  $2,000  and 
"^•'J.OOO  for  most  other  roads. 

Some  idea  of  the  tenacity  with  which  railroads  cling  to  old  ma- 
'  hinery  may  be  obtained  from  the  lists  below,  showing  the  age 
'I  all  the  shop  tools  owned  by  two  roads,  neither  of  which  can  be 
'^nsidered  an  exception  to  the  general  rule: 

, A.  B.  C.  R.  R. ^  r-X.  Y.  Z.  R.  R.-^ 

No.  of  Per  cent.  No.  of  Per  cent. 

Age  of  Tools.                     tools.  of  whole.  •      tools,  of  whole. 

■^ss   than   ten  years  old 517  33  193  24 

..♦"n    to   twenty    years    old 472  31  269  33 

;^wenty  to  thirty  year.s  old 193  12  113  14 

nirty  to   forty   years  old 137  9  102  12% 

^orty    to    fifty    years    old 15  1                    12  1% 

^ot  known,  but  very  old 211  14  125  15 

Total     1,545  100  814  100 

*Paper  read  before  the  Western  Ra  ilway  Club. 


Please  note  particularly  that  36  per  cent,  of  all  the  A  B  C 
road's  tools  and  43  per  cent,  of  the  X  Y  Z  road's  tools  are  over 
20  years  old,  while  about  one-sixth  of  the  machines  of  each  road 
are  over  40  years  old. 

After  a  new  shop  is  built  and  equipjied.  most  railroad  companies 
seem  to  think  it  can  be  operated  and  maintain  its  efficiency  indefi- 
nitely without  renewals  or  additions  of  machinery,  but  after  15  or 
20  years  they  find  the  cost  of  work  increasing  and  the  shop  output 
decreasing,  and  then  they  may  wake  up  and  place  a  big  order  for 
new  machinery.  One  road  recently  bought  nearly  $200,000  worth 
of  machine  tools  at  one  time  for  its  old  shops,  but  it  would  have 
been  much  better  policy  to  buy  some  machinery  every  year,  as  each 
machine  could  be  selected  with  more  care  and  the  merits  of  the 
different  makes  and  patterns  of  machines  could  be  more  carefully 
investigated,  and  thase  chosen  which  were  best  adapted  to  the 
particular  work  to  be  done.  By  this  plan  it  would  also  be  possible 
to  more  promptly  equip  new  machines  with  the  small  tools  and 
special  devices  for  holding  and  doing  work,  which  are  so  necessary 
to  obtain  the  maximum  output. 

Every  railroad  company  should  start  a  "Depreciation  Fund"  for 
maintaining  the  efficiency  of  its  shop  tools.  S'orae  companies  now 
have  such  a  fund  for  replacing  cars  and  locomotives  which  are 
wrecked  or  worn-out,  but  I  know  of  none  that  makes  such  a  provi- 
sion for  its  shop  equipment. 

The  tools  in  each  shop  should  be  inventoried  and  valued  according 
to  their  age  and  condition.  The  inventory  should  show  for  each  tool 
the  following   information  ; 

1.  Location  of  the  shop  on  tlie  road.  2.  Location  of  tool  in  shop 
— as  tool  room,  boiler  shop,  etc.  3.  Kind  of  tool  and  brief  Be- 
scription.  4.  Weight  of  tool,  approximately.  5.  Name  of  maker. 
6.  Date  when  made.  7.  Present  condition.  8.  Original  value.  9. 
Depreciated  value — allowing  5  per  cent  depreciation  per  year  until 
reduced  to  scrap  value  at  %c.  per  lb.,  which  would  be  the  mini- 
mum value  that  should  be  placed  on-  any  machine. 

Some  machines  wear  out  or  become  unprofitable  to  operate  much 
sooner  than  others,  but  I  believe  an  allowance  of  5  per  cent,  a  year 
is  conservative  and  will  average  about   right  for  railroad  shops. 

A  table  is  submitted  herewith  giving  the  number  and  value  of 
tools  in  six  repair  shoi).«  located  on  different  roads.  The  names 
of  the  roads  and  location  of  shops  are  withheld  for  obvious 
reasons,  but!  these  are  all  actual  figures  for  existing  shops,  which 
will  afford  a  good  idea  as'  to  the  value  of  machinery  in  shops  of 
different  sizes;  namely,  those  having  a  capacity  for  giving  general 
repairs  to  60,  120,  216,  300  and  600  locomotives  per  year,  respec- 
tively. None  of  these  shops  is  over  25  years  old  and  som<'  are 
quite  recent,  but  all  may  be  considered  fairly  well  equipped  with 
machinery  in  proportion  to  the  amount  of  work  to  be  done. 

An  annual  appropriation  of  5  per  cent  of  the  value  of  the  machin- 
ery in  each  shop  would  practically  renew  it  once  in  every  twenty 
years  and  maintain  it  in  a  fair  .state  of  efficiency. 

I  believe  the  most  successful  manufacturers  figure  on  renewing 
their  machinery  oftener  than  this — once  in  10  or  15  years,  for 
manufacturers  of  tools,  etc.,  and  cotton  mills  once  in  7  to  10 
years — but  I  do  not  think  it  necessary  to  renew  railroad  shop 
machinery  quite  so  often. 
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Shop  A. ■  Shop  B. Shop  C. 

No.  of  No.  of                     No.  of 

Items —                                tools.  Value,  tools.  Value.       tools.     Value. 

Machine  shop    30  $16,655     50     |56,573     122     $134,975 

TSn  and  pipe  shop  (in- 
cludes   bench   tools) 12  105     11             400       48               383 

Boiler  and  tank  shop  (in- 
cludes     furnaces,     clamps, 

etc.)      6  750        6          5.724        36          25.680 

Blacksmith  shop  (includes 
hammers,     etc.,     but     not 

forges)      1  1,200        5          3.746        15          14.350 

Planing  mill    None.  24        10,154        33          12,681 

Total    49     $18,710     96     $76,597     254     $188,069 

Five   per   cent,    of   total 935      ..  3,830        ..  9,403 

,  Shop  D. Shop  E. Shop  P. 

No.  of  No.  of  No.  of 

Items —  tools.     Value,  tools.  Value.       tools.     Value. 

Machine    shop    113      $99,043  160  $133,816      178      $196,400 

Tin  and  pipe  shop  (in- 
cludes   bench    tools) 20  2.700     42  630       65  850 

Boiler  and  tank  shop  (in- 
cludes furnaces,  clamps, 
etc.)      23        21.327     23        24,450        24  48.580 

Blacksmith  shop  (includes 
hammers,  etc.,  but  not 
forges)     13        11,957     12        15,450        25  18,500 

Planing    mill    57        12,383  None.  None. 

Total     226   $147,410   237   $174,346      282      $264,330 

Five  per   cent,   of  total 7,370      ..  8,717        ..  13,216 

Shop  A.   Shop  B.  Shop  C   Shop  D.   Shop  B.   Shop  F. 

Shop   holds  —  Locomo- 
tives          5  9  16  22  22  50 

Capacity     —     Locomo- 
tives a  year 60  120  216  300  300  600 

Area    locomotive    erect- 
ing shop,   sq.   ft 13,163      19,688      30,000      26,532      85  854 

Area       machine      shop, 

sq.    ft 20,837      19.687      44,600      44,220      74,605 

Area    boiler    and    tank 

shop,    sq.    ft 13,320      22.620      56,730      25,232      77.503 

Appa    ^_^    Totfll    thrco 

shops,    sq.    ft 47.320     61.995   131,330     95.984   237  962 

By  referring  to  the  list  of  shops  you  will  see  that  a  railroad 
owning  200  locomotives  can  maintain  its  shop  equipment  in  effi- 
cient condition  by  an  annual  appropriation  of  about  $7,000.  whil» 
$17,000  and  $30,000  would  be  ample  to  keep  up-to-date  the  shop^ 
of  roads  having  respectively  600  and  1,200  locomotives.  This  5 
per  cent,  annual  appropriation  should  not  be  expected  to  cover 
tools  for  now  shops  which  have  to  be  built  on  account  of  extend- 
ing the  road  or  making  large  additions  to  the  rolling  stock,  although 
it  might  in  some  cases  be  possible  to  apply  a  part  of  it  to  such 
ipprovements.  When  a  new  shop  is  built  and  equipped  the  5  per 
cent,  annual  appropriation  should  be  allowed  to  accumulate  until 
tlje  money  will  earn  10  per  cent,  by  replacing  those  machines  which 
have  become  unprofitable  to  continue  in  use  on  account  of  wear 
or  because  of  more  efficient  machinery  having  been  designed. 

I  would  advise  bunching  the  valuation  of  the  machinery  in  all 
the  shops  on  any  one  road  and  applying  the  5  per  cent,  per  annum 
of  the  total  for  improvements  in  those  shops  where  it  would  do  the 
most  good.  This  would  be  much  better  than  to  confine  the  5  per 
cent,  appropriation  to  each  individual  shop  or  sub-shop.  Those  tools 
should  first  be  replaced  which  are  most  unprofitable  to  continue  in 
service,  and  in  buying  new  tools  those  should  be  selected  which  will 
effect  the  largest  earnings.  I  have  observed  many  instances  where 
this  has  not  been  done;  for  example,  instead  of  buying  ordinary  en- 
gine lathes,  it  would  be  more  profitable  for  most  shops  to  buy  turret 
lathes,  vertical  boring  and  turning  mills,  automatic  stud  machines, 
milling  machines,  etc.  Milling  machines  are  more  efficient  for  some 
work  than  planers  and  it  is  possible  to  do  a  great  variety  of  work 
in  drill  presses  which  was  formerly  done  in  lathes  and  boring  ma- 
chines. A  modern  steel  tired  car-wheel  lathe  will  turn  out  six 
pairs  of  wheels  a  day  while  some  of  the  older  machines  turn  out 
only  three  or  less,  which  represents  a  saving  by  the  new  machine 
of  about  $2.50  per  day  or  earnings  of  20  per  cent,  on  the  invest- 
ment. Modern  turret  lathes  will  do  from  two  to  five  times  more 
work  than  an  ordinary  engine  lathe,  and  automatic  stud  machines 
will  reduce  the  cost  of  studs  from  $2  or  $3  per  hundred  to  about  $1 
per  hundred.  Vertical  boring  and  turnings  mills  will  do  at  least 
double  the  amount  of  work  that  is  possible  on  an  engine  lathe  and 
occupy  much  less  shop  room. 

Old  stationary  engines  are  often  very  wasteful.  I  remember  one 
in.«rtance  where  an  old  engine  operating  a  planing  mill  was  replaced 
with  a  new  one,  and  as  soon  as  the  latter  was  installed  the  output 
of  the  shop  was  increased  fully  20  per  cent.,  and  the  new  engine,  al- 
though of  higher  horsepower,  was  found  to  use  less  steam  than  the 
old  one. 

In  most  railroad  shops  the  benefits  to  be  derived  from  using 
high  speed  tool  steels  are  largely  nullified  by  old  and  light  machin- 
ery. 

Mr.  J.  M.  Gledhill,  in  a  paper  presented  at  the  October,  1904, 
meeting  of  the  Iron  and  Steel  Institute,  gave  some  interesting  ex- 
amples of  the  work  which  is  made  possible  by  using  high-speed 


tool  steel.  In  one  example  a  12-inch  lathe  of  special  design  and 
strength  for  rapid  and  heavy  cutting,  turned  hrom  a  rolled  steel 
bar  40  large  bolts  in  10  hours,  removing  1%  tons  of  metal  at  a 
speed  of  160  ft.  a  minute,  thereby  saving  all  forging,  and  finishing 
five  times  as  many  bolts  as  were  formerly  turned  by  self-hardening 
steel  in  an  ordinary  lathe.  "In  fact,  the  cost  of  forging  one  bolt 
alone  (formerly)  amounted  to  more  than  the  present  cost  of  pro- 
ducing to  required]  form  12  such  bolts  by  high-speed  machinery." 
In  speaking  of  planers,  he  says:  "The  old  cutting  speeds  of  15 
to  25.  ft.  per  minute  are  now  replaced  by  those  of  50  to  60  and 
even  80  ft.  per  minute,  and  *  ♦  *  the  power  absorbed  does 
not  increase  in  anything  like  the  same  proportion  as  the  extra 
amount  of  work  done,  so  that  the  wear  and  tear  on  the  machine  is 
not  materially  increased."  But  it  is  safe  to  say  that  not  one 
railroad  shop  in  ten  has  a  single  lathe  or  planer  capable  of  exert- 
ing the  power  and  speeds  which  Mr.  Gledhill  cites  as  necessary 
to  obtain  the  greatest  economy  from  high-speed  tool  steel. 

The  importance  of  well  equipped  tool  rooms  in  railroad  shops 
seems  to  be  very  generally  overlooked,  and  I  have  observed  that 
those  shops  which  are  best  managed  and  which  turn  out  the  largest 
number  of  locomotives  in  proportion  to  their  size  and  the  amount 
of  machinery,  are  the  ones  which  have  excellent  tool  rooms  and 
first-class  men  in  charge  of  them. 

There  are  railroad  shops  where  labor  unions  have  strongly 
opposed  the  introduction  of  labor-saving  tools,  but  this  is  very  un- 
wi.se  on  the  part  of  the  unions,  as  it  is  on  a  par  with  the  efforts  made 
years  ago  to  prevent  the  stage  coach  from  being  replaced  with  rail- 
roads and  the  old  hand  printing  presses  from  being  thrown  out  to 
make  room  for  the  modern  power  presses ;  in  fact,  this  policy  is  a 
relic  of  the  Dark  Ages  and  should  not  be  encouraged  or  tolerated. 
There  is  no  occasion,  whatever,  for  any  skilled  mechanic,  whether 
union  or  non-union,  to  be  alarmed  about  a  scarcity  of  work,  as  the 
demand  for  skilled  mechanics  is  greater  than  ever  before.  Further- 
more, such  efforts  are  bound  to  fail,  as  there  is  no  instance  in  his- 
tory where  men  have  finally  succeeded  in  opposing  the  march  of 
Progress  and  the  introduction  of  modern  labor-saving  inventions. 

Two  things  are  especially  necessary  in  a  locomotive  repair  shop 
to  make  the  work  move  briskly  ;  namely,  the  machine  work  must  be 
turned  out  promptly  and  in  sufficient  quantity,  and  the*  boiler  work 
must  not  be  allowed  to  drag  and  delay  the  erecting  gangs.  In 
order  to  obtain  these  results,  the  equipment  of  the  machine  and 
boiler  shops  mu.st  be  maintained  in  a  high  state  of  efficiency. 

Most  railroad  companies  go  on  buying  engines  and  cars  and  in- 
creasing their  size,  but  are  slow  to  appreciate  that  their  shops  are 
no  larger  and  the  machinery  not  as  good  as  10  or  20  years  ago 
when  the  cars  and  locomotives  were  smaller  and  less  numeroiu?. 

Have  you  ever  stopped  to  think  of  the  amount  of  machinery  that 
could  be  bought  with  the  purchase  price  of  one  locomotive?  Or 
has  it  ever  occurred  to  you  that  if  your  company  would  reduce  its 
last  order  for  locomotives  by  one  or  two  and  use  the  amount  so 
realized  for  new  shop  machinery  the  returns  on  the  investment 
would  be  greater  and  would  give  more  than  an  equivalent  in  en- 
gines by  increasing  the  output  of  the  shops  and  decreasing  the 
length  of  time  each  locomotive  must  be  held  under  repairs? 

It  i.s  far  more  profitable  for  any  railroad  company  to  have  small 
or  medium-sized  shops  well  equipped  to  crowd  the  work  and  over- 
haul engines  promptly,  than  to  have  larger  shops  not  so  well 
e«iuipped  in  which  engines  must  be  held  from  30  to  40  days  each 
for  repairs.  Take,  for  example,  two  railroads,  each  having  shops 
with  a  capacity  for  overhauling  50  engines  a  month,  one  of  which 
keeps  under  repairs  23  engines  at  a  time,  and  is  thoroughly  well 
supplied  with  up-to-date  machinery,  so  that  the  average  time  each 
locomotive  is  held  in  the  shop  for  general  repairs  does  not  exceed 
14  days ;  but  the  other  shop,  which  keeps  50  engines  under  re- 
pairs at  all  times,  i^  not  so  well  equipped,  and  they  are  held  30 
days  each.  The  road  owning  the  smaller  well-equipped  shop  will 
have  out  of  service  for  repairs  but  23  engines  at  a  time,  while 
the  company  having  the  larger  shop,  not  so  well  equipped,  must 
keep  50  engines  in  the  shop  all  the  time  to  obtain  the  same  out- 
put— 50  locomotives  a  month.  Therefore,  the  latter  road  will  lose 
the  service  of  27  locomotives  which  the  former  has  available  for 
use.  representing  at  a  rental  of  $15  a  day,  a  loss  of  $405  a  day, 
or  $147,825  a  year.  This  a  fair  comparison,  based  on  results  ob- 
tained in  actual  shops. 

Will  it  not  pay  every  railroad  company  to  adopt  a  plan  for  sys- 
tematically maintaining  its  shop  machinery  in  a  high  state  of 
efficiency? 

Convention  Exhibits  at  Manjiattan  Beach. — Copies  of  dia- 
grams of  the  exhibit  spaces,  available  at  the  Master  Me- 
chanics' and  Master  Car  Builders'*  conventions  in  June  have 
been  rec^ved  from  Mr.  J.  Alexander  Brown,  secretary  of  the 
executive  committee  of  the  Railway  Supply  Men.  Informa- 
tion concerning  space  may  be  obtained  from  Mr.  Brown,  24 
Park  Place,  New  York. 
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SIX-COUPLED  PASSENGER  LOCOMOTIVE. 


4 — 0 — 2  Tyi'k — CnicAuo,  Mii.w  aukek  &  St.  Paul  Railway. 


This  locomotive  was  illustrated  by  a  photograph  on  page  74 
of  the  March  number.  It  constitutes  a  departure  in  several 
respects  from  current  practice,  particularly  in  the  narrow 
firebox  and  in  the  unusual  cylinder  proportions  of  23  by  26  ins. 
.\Ir.  Manchester  believes  the  narrow,  firebox  to  possess  advan- 
tages over  wider  ones,  and  is  sure,  from  the  performance  of 
ihi.s  engine,  that  he  is  correct.  The  tubes  are  much  shorter 
than  current  practice  in  this  type,  and  the  cylinders  were 
'lesigned  to  obtain  the  best  possible  advantage  in  starting. 
.Mr.  De  Voy,  mechanical  engineer  of  the  road,  has  employed 
a  ratio  of  4.17  to  1  in  simple  freight  engines,  giving  the  same 


form  previously  used  and  at  the  same  lime  it  is  of  strong  con- 
struction. ^  ,•     ;;;.;-\<..-"v:^;  ..::•;.  i; 

The  drawings  selcclpd  for  illustration  show  its  coubtnution 
<learly.  The  wheels  are  of  cast  steel,  with  spokes,  and  with 
cast  iron  hub  liners  pressed  into  the  hubs.  They  are  42  ins. 
in  diameter.  The  boxes  are  carried  in  a  casting  covering  the 
axle  between  the  hubs  and  mounted  between  the  pedestal  cast- 
ings. These  castings  are  l>olted  to  the  frames,  and,  incidencal- 
ly,  they  furnish  a  deep  brace  for  the  rear  ends  of  the  frames. 
A  roller  cap  rests  on  two  2  by  llT^-in.  hardened  steel  rollers 
at  each  end.  and  this  casting  is  provided  with  vertical  brack- 
ets or  lugs,  engaging  guide  castings,  which  are  bolted  to  the 
inside  faces  of  the  frames.  This  is  absolutely  all  there  is  to 
the  truck.     It  is  reported  to  be  entirely  satisfactory  in  service. 

The  roller  cap  of  the  truck  receives  the  load  through  semi- 
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Sei-tion  C-D 


I.AThatAL    -MOTION    TKAILI.M;    TRl  CK     FOR    4 — 6 — 3  TYPK   LOCOMOTIVI-;. 

CHICAGO.    MILWAUKEE   &   ST.    PAUL   RAILWAY. 


starting  power  as  was  obtained  from  compounds  in  use  on  this 
road,  which  have  the  advantage  of  boiler  steam  in  the  low- 
Itressure  cylinders. 

The  fifth  design  for  locomotives  of  this  road  has  been  start- 
•'d  by  Mr.  De  Voy  in  accordance  with  a  plan  whereby  the  roaJ 
is  building  all  of  its  own  locomotives.  These  designs  are  for 
a  19  X  26-in.  switcher,  a  22  by  28-in.  consolidation,  a  21  by 
30-in.,  ten-wheel  freight  locomotive,  the  23  by  2r)-in.  Pacific 
type,  and  a  ten-wheel  passenger  locomotive  for  the  Kansas  City 
division.     The  last-mentioned  design  is  not  yet  completed. 

Mr.  De  Voy  has  developed  a  new  lateral  motion,  trailing 
'ruck  for  the  Pacific  type  locomotive,  which  is.  apparently,  of 
the  simplest  possible  construction,  and  is  particularly  novel 
because  its  principal  parts  are  only  four  in  number.  This 
truck  provides  a  lateral  motion  of  .')  ins.,  and  does  not  em- 
ploy a  radius  bar  or  anything  to  give  a  radial  motion.  It  is 
simply  a  pair  of  8Vi  by  14-in.  journal  boxes  placed  between 
two  jaws,  the  centering  device  being  in  the  form  of  rollers. 
The  designer  has  furnished  a  detailed  statement  of  the  cost 
of  the  truck,  which  is  probably  50  per  cent,  cheaper  than  any 


elliptic  springs  over  the  boxes,  and  these  connect  with  longi 
tudinal  equalizers,  the  fulcrums  of  which  are  under  the  firebox 
pads.     At  their  front  ends  these  equalizers  connect  with  the 
ends  of  a  transverse  equalizer  extending  aiross  the  engine  in 
front  of  the  ash  pan. 


24-INCH  BACK  GEARED  CRANK  SHAPER. 


The  designers  of  the  24-in.  crank  shaper.  illustrated  in  the 
photograph,  seem  to  have  fully  understood  the  question  of 
distributing  the  metal  to  the  best  possible  advantage  in  order 
to  gain  strength  and  rigidity  and  also  the  importance  of  hav- 
ing all  adjustable  parts  convenient  to  the  operator  and  easy  of 
adjustment.  The  column  is  of  large  proportions  and  is  rein- 
forced where  the  working  strains  are  greatest.  The  ram  grad- 
ually increases  in  section  so  that  the  maximum  or  strongest 
section  comes  into  use  when  the  cutting  tool  is  at  its  extreme 
forward  position.  It  has  a  4<i  x  H-in.  bearing  on  the  column 
The  length  of  the  stroke  and  the  position  of  the  ram  may  be 
changed  without  leaving  the  work  and  while  the  tool  Is  at 
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rest  or  in  motion.  A  large  opening  under  the  ram  provides 
for  key  seating  shafts.  The  rocker  arm  is  connected  to  the 
ram  by  means  of  a  link  which  allows  a  straight  pull  and  an 
even  cutting  speed,  with  a  very  quick  return  and  no  lost  mo- 
tion. This  construrtion  was  illustrated  in  connection  with  the 
l«»-in  shaper  described  on  page  44.'>  of  our  November,  1904, 
journal,  and  the  adjustment  to  lompensate  for  the  wear  of 
the  crank  shoe  was  also  shown. 
The  ratio  of  the  back  gearing  is  29  to  I.    A  change  from  one 
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run  of  gearing  to  the  other  is  made  by  means  of  a  lever  which 
.operates  the  sliding  gears  on  the  driving  shaft,  as  shown  on 
the  drawing.  The  rail  is  very  heavy  and  has  ample  wearing 
surfaces.  The  cross  traverse  is  30  ins.  and  the  screw  has  a 
graduated  collar.  The  vertical  adjustment  is  effected  by  bevel 
gears  which  are  protected  from  chips  and  dust  and  ar^  pro- 
vided with  ball  bearings.  A  cam  provides  for  th?  rapid  chang- 
ing of  feeds  without  stopping  the  machine.  The  table  is  box 
form,  T  slotted  on  the  top  and  the  sides  and  has  a  V  for  hold- 
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To  the  Editor: 

Having  been  appointed  general  manager  of  the  Compania  del 
Fcrrocarril  do  Matnuza^,  pleiuse  .state  in  your  paper  that  1  shall 
be  glad  to  receiv*'  all  kind.s  of  catalogues  anu  samples  from  I'rm.s 
dealing  in  raib'oad  sui>plies  and  mat<>rial.s.  addressed  to  me  ai 
.Matanziis.  ('id)a.  Mioukl  C  Palmfk. 


B.VCK    l.EAK    ARRA.NOEMKNT    ON     QUHSTN    CITY    SHAI'KI!, 

ing  shafts  and  similar  work  vertically.  It  is  arranged  with 
an  outer  support  and  may  readily  be  detached  from  the  saddle 
if  desired.  The  vise  is  of  the  planer  type  and  its  base  is  firmly 
bolted  to  the  table;  the  swivel  is  held  to  this  base  by  two  steel 
planer  head  bolts.  .  The  head  swivel  is  held  in  the  same  man- 
ner; both  are  graduated,  and  can  be  set  at  any  angle,  quickly 
and  accurately.  The  down  feed  screw  to  the  head  is  provided 
with  a  graduated  collar.  This  machine  is  made  by  the  Queen 
City  Machine  Tool  Company.  Cincinnati,  Ohio,  and  weighs 
about  4,400  lbs. 


WATER  SOFTENING. 


CoNTRot,  ANU  Results   Fkom   a  Chemical  Standpoint. 


BY   (;.    II.    CAMrUELL,   P.   i   L.    E.    K.    R. 


{Continued  from  page   88.) 

Thus  far  this  article  has  covered  in  a  general  way  the  sys- 
tem of  control  of  the  plants  on  the  Pittsburgh  &  Lake  Erie 
Railroad,  and  the  chemical,  and  a  few*  of  the  general,  results 
derived  therefrom.  Attention  will  now  be  drawn  to  the  more 
or  less  technical  side  of  the  treatment  and  the  inferences  to 
be  drawn  from  the  results. 

The  solutions  used  in  testing  are  fiftieth  normal  sulphurii 
acid,  filtieth  normal  sodium  hydrate,  standard  soap  solution, 
methylorange  indicator,  one  gram  per  liter,  and  phenol- 
phthalein  indicator,  5  grams  per  liter.  The  amounts  of  water 
used  are  such  that  one  C.C.  of  the  solution  represents  in  every 
case  the  equivalent  of  one  part  of  calcium  carbonate  per 
100,000,  and  is  called  1  deg.  (this  is  equivalent  to  0.584  grai'is 
per  gal.).  The  "alkalinity"  of  any  sample  represents  the  sum 
of  the  carbonates,  bicarbonates  and  the  alkaline  hydrates.  The 
acidity,  to  methylorange  as  indicator,  repreisents  in  most  casfs 
the  true  or  free  acidity  of  the  water  other  than  carbonic  aci.l: 
the  acidity  to  phenolphthalein  as  indicator,  when  the  water  is 
alkaline  to  methylorange  as  indicator,  represents  the  free 
«arbonic  acid;  when  the  water  is  acid  to  methylorange  it 
represents  all  the  free  carbonic  acid  and  twice  the  free  or 
partly  combined  mineral  or  other  acid.  The  relation  the  vari- 
ous tests  bear  to  the  charging  may  be  found  in  the  instruc- 
tions for  testing  and  treating.  Tables  1  and  2.  The  mairi 
nquations  of  water  treating  may  be  stated  as  follows: 


Bicarbonate 
of  lime 
(1)      CaHaCCOs).. 
Soluble 

Caustir 
lime 
4-           CaO 
Soluble 

= 

Carbonate 

of  lime 

2CaCOs            4- 
Insoluble 

Water 
H,0 

Sulphate 
of  lime 
1 2 )      CaSO*            4- 
Soluble 

'"arbonate 
of  soda 
Na.,C03 
Solublo 

— 

Carbonate 

of  lime 

CaCOs            4- 
In.-oluble 

Sulphate 
of  podii 
Na-SOi 
Soluble 

iiicarbonate 
of  magnp.'ia 
(.^)      .MkHjICO-Il 
Soluble 

Caustic 
lime 

CaO       - 
Soluble 

Carbonate           Carbonate 
of  magnesia             of  lime 
MgCOa       +       CaCOj 
Slightly  sol.         Insoluble 

Water 
4-       H»0 

Sulphate 
of  magnesium 
It)      MgSO» 
Soluble 

Carbonate 
of  soda 
.Va.COa 
Soluble 

= 

Carbonate 
of  magnesium 

MgCOa            4- 
Slightiy  sol. 

Sulphate 
of  soda 
NasSOi 
Soluble 

Carbonate 

Causti.              W 

iter 

Hydrate 

Carbonate 

of  magnesia 

( .". )      MgCOa        4- 

Slightly  sol. 

lime 

CaO        r       HO 
Soluble            Wa'ter 

of  magnesia 
.Mg(OH)2        4- 
Insoluble 

of  lime 
CaCOa 
Insoluble 

Carbonic 
acid 
(6J      H,COa              4 
Soluble 

Caustic 
lime 
CaO 
Soluble 

= 

Carbonate 

of  lime 

CaCOg             4- 
Insoluble 

Water 
H,0 

Sulphuric 
acid 
( 7 )      H^SOi           4- 
Soluble 

Carbonate 
of  .soda 
Na.COs 
Soluble 

= 

Sulphate 
of  soda 

Na,SO«           4- 
Solublo 

Carbonic 
acid 
H,COi 
Soluble 

There  is,  among  chemists,  considerable  discussion  as  to  how 
the  various  impuritie.s  in  water  should  be  expressed,  whether 
sulphuric  acid,  for  example,  should  be  expressed  as  HsSOi,  as 
above,  or  as  its  radical,  SOi.  Caustic  lime,  CaO,  is  used  in 
the  above  equation;  it  would  perhaps  be  better  to  use  slaked 
lime  Ca  (OH)j,  but  the  former  is  retained  to  make  the  cal- 
culation for  weight  of  lime  required  easier.  It  is  rarely  pos 
sible  to  determine  the  exact  relation  of  the  elements  in  tl''^ 
water.  But  the  discussion  as  to  the  exact  relation  is  of  little 
importance  here  as  the  treatment  is  not  based  directly  on  the 
reactions,  as  given,  but  on  the  general  statement  that  one  part 
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i)t  calcium  sulphate  or  maguesium  chloride,  tor  example,  not 
ilirectly  as  such,  but  in  whatever  form  it  actually  exists,  re- 
■liilres  one  part  soda.  But  the  equations  are  useful  just  as  a 
iioneral  method  of  expressing  the  reactions  that  occur.  The"?e 
equations  need  not  l)e  discu.ssed  in  detail;  in  general  sulphates, 
chlorides,  etc.,  of  cakium  require  an  equivalent  amount  of 
soda  ash,  carbonate  of  soda,  as  in  (2);  biearbonates  of  calcium 
require  lime  as  in  (1>.  Sulphates,  chlorides,  etc.,  of  mag- 
Tie.sium  require  an  equivalent  amount  of  soda  ash  and  an  equiv- 
alent amount  of  lime  as  in  (4)  and  (5).  Biearbonates  of 
magnesium  require  two  equivalent  parts  of  lime,  as  in  (3>  and 
(."j>.  In  most  waters  the  biearbonates  of  lime  and  magnesia 
are  represented  by  the  alkalinity.  Carbonic  acid  is  removed 
hy  lime,  as  in  (.6).  Mineral  acid,  such  as  sulphuric,  requires 
both  soda  ash  and  lime,  as  in  (7)  and  (6).  Carbonate  of  lime 
and  hydrate  of  magnesia  are  marked  "insoluble."  That  term 
is  only  relative.  The  former,  freshly  precipitated,  is  soluble 
to  about  5  parts  per  100,000,  and  the  latter  to  2  parts  per  100,- 
(•00.  Magnesium  carbonate  is  marked  "slightly  soluble,"  that 
term  also  is  only  relative;  as  far  as  treated  water  is  concerne  I, 
it  is  soluble,  for  about  50  parts  per  100.000  may  be  dissolved, 
which  is  far  beyond  the  amount  allowed  in  treated  water.  For 
each  1  deg.  of  alkalinity  1  part  of  lime  is  required;  by  one  part 
is  meant  that  amount  of  lime  which  is  chemically  equivalent 
to  one  part  of  calcium  carbonate  per  100,000,  this  amount  is 
0.5(>  pounds  of  pure  lime  for  each<  one  pound  of  calcium  car- 
i)onate,  or  0.66  pounds  of  85  per  cent.  lime.  The  amount  of 
sr>  per  cent,  lime  required  to  treat  1,000  ga's.  of  water,  or 
8.330  lbs.,  for  each  1  deg.  alkalinity  would  be 


0.66   X 


X    (1,000   X   8.33)   =  D.055   lbs. 


100,000 
Similarly,  one  part  of  lime  is  required  for  each  part  of  acid 
liresent.  whether  it  is  carbonic  acid  or  mineral  acid.  In  order 
lo  dissolve  this  amount  of  lime,  0.055  pounds,  it  is  necessary 
to  supply  from  38  to  45  pounds,  or  from  4.5  to  5.4  gals,  of 
water.  The  amount  of  water  depends  to  a,  certain  extent  on 
the  temperature,  the  solubility  of  lime  decreasing  as  the  tem- 
perature of  the  water  increases.  In  a  machine  where  there  is 
always  an  equal  head  of  water  over  the  raw  water  and  lime 
pipe  slots,  the  proper  supply  of  lime  water  is  easily  obtained 
by  making  the  area  of  the  adjustable  opening  in  the  lime 
pipe  equal  to  0.0045  to  0.0054  of  the  raw  water  slot  for  each 
1  deg.,  i.  e.,  make  the  areas  proportionate  to  delivery.  In 
practice,  this  area  has  to  be  slightly  increased,  to  from  0.005 
to  0.006  of  the  raw  water  slot.  The  permanent  hardness  is 
the  difference  between  the  total  hardness  and  the  temporarj- 
hardness  or  alkalinity.  For  each  degree  of  permanent  hard- 
ness 1  part  of  soda  is  required;  this  amounts  to  1.06  lbs.  of 
soda  for  each  pound  of  permanent  hardness  present  consid- 
ered as  calcium  carbonate,  or  1.116  lbs.  of  95  per  cent.  soda. 
For  1,000  gais.  this  would  be  0.093  lbs.  of  95  per  cent,  soda  for 
each  degree  of  permanent  hardness.  Each  degree  of  true 
acidity  also  requires  0.093  lbs.  of  soda  per  1.000  gals.  The 
presence  of  magnesium  salts  effects  the  amount  of  lime  re- 
quired; for  each  part  of  magnesium  present  one  additional 
part  of  lime  has  to  be  added.  The  additional  amount  re- 
quired may  be  easily  found  from  experience,  as  the  relative 
amount  of  magnesia  in  any  water  does  not  usually  vary  much, 
and  it  is  useless  to  make  elaborate  laboratory  tests  to  deter- 
mine it.  The  average  amount  of  lime  used  per  deg.  i>er  l.ooo 
gals,  treated,  on  the  Pittsburgh  &  Lake  Erie  Railroad,  is  now 
about  0.056  lbs.,  this  is  somewhat  under  requirements:  the 
average  amount  of  soda  is  about  0.093  lbs.,  this  is  abo.it 
correct. 

On  the  weekly  report  sheet,  Fig.  1,  is  a  group  of  columns 
lieaded  'Coagulant."  In  times  of  flood  the  rivers  in  the  vicin- 
ity of  Pittsburgh  carry  down  an  immense  quantity  of  sus- 
pended matter,  and  at  these  times  the  water  is  very  soft,  often 
not  more  than  5  deg.  hardness.  Under  such  conditions  there 
is  practically  no  precipitate  formed  in  the  softener  due  to  any 
chemical  reaction,  and  only  the  heavier  parts  of  the  matter 
in   suspension   will   settle,   the  balance  will   pass  through   the 


filter,  giving  a  very  turbid  treated  water.  This  is  overcome 
by  the  addition  of  a  coagulating  material  and  a  sufficient  in 
crease  in  tlie  lime  and  soda  to  combine  with  all  tue  coagulant 
added.  The  substances  thus  formed,  in  precipitating  entangle 
the  particles  or  mud  with  them,  and  so  the  water  is  clarified. 
It  should  be  remembered  that  if  the  water  is  bard,  from  10 
deg.  up,  no  coagulant,  is  necessary  no  matter  how  much  mud 
the  water  contains.  It  was  found  from  experience  that  alum 
alone  was  entirely  unsatisfactory,  and  ferrous  sulphate,  com- 
monly called  copperas,  not  very  much  better.  A  mixture  of 
these  substances  in  the  ratio  of  about  4  pounds  of  ferrous 
sulphate  to  1  pound  of  alum  gave  excellent  results.  On  one 
occasion  the  water  pumped  at  Pittsburgh  c*ontained  about  4  pr^r 
cent,  by  volume  of  mud;  the  treated  water  came  out  so  clear 
that  a  newspaper  could  be  read  through  5  or  6  ins.  of  water. 
For  each  1  lb.  of  the  coagulant  mixture,  about  0.4  lbs.  of  soua 
and  0.25  lbs.  of  lime  should  be  added,  in  addition  to  the 
amount  required  for  treating  the  hardness,  etc.  Great  care 
should  be  taken  that  there  is  sufficient  soda  and  lime  to  react 
with  all  the  alum  and  ferrous  sulphate,  otherwise  a  corrosive 
treated  water  will  result.  No  definite  rules  have  as  yet  been 
worked  out  as  to  the  minimum  amount  of  the  coagulant  that 
could  be  used;  the  amount  will  probably  vary  very  much 
according  to  the  kind  of  material  in  suspension.  Very  satis- 
factory results  were  obtained  at  Pittsburgh  under  severe  con- 
ditions by  the  use  of  about  -Ji  lb.  of  the  mixture  per  1,000  gals. 
The  treated  water  Is  tested  to  determine  whether  or  not 
the  treatment  is  satisfactory.  One  additional  test  to  those 
on  the  raw  water  is  made,  called  "Causticity."  This  word 
was  obtained  from  an  article  by  Mr.  A.  McGill,  in  the  Journal 
i)f  the  Society  of  Chemical  Industry,  April,  1904.  With  apo'o- 
gies  to  Mr.  McGill,  the  word  has  been  adopted,  but  with  a 
somewhat  different  meaning.  It  is  used  in  this  article  to  mean 
the  reading  obtained  in  C.C.  when  200  C.C.  of  the  water  are 
treated  with  fiftieth  normal  sulphuric  acid  with  phenol- 
phthalein  as  indicator,  or.  in  other  words,  it  represents  alka- 
linity to  phenolphthalein  as  indicator  in  parts  per  100,000,  fig- 
ured as  calcium  carbonate.  The  causticity  represents  all  the 
carbonates,  twice  the  hydrates,  but  none  of  the  biearbonates. 
This  reading  may  appear  at  first  sight  rather  meaningle.ss. 
yet  it  is  very  important,  not  to  determine  the  exact  condition 
of  the  water,  but  to  determine  the  deficiency  or  excess  in  lime 
treatment.  Representing  hardness  by  H.  alkalinity  by  A  and 
Causticity  by  C.  it  may  be  proved — but  the  proof  will  not  be 
here  given,  as  it  is  a  purely  chemical  one — that,  within  certain 
limits,  in  the  treated  water  H — A  =  deficiency  of  soda  and 
•^ — C  =  deficiency  of  lime;  if  A  is  greater  than  H  there  is 
A — H  excess  of  soda;  and  if  C  is  greater  than  A,  C— A  repre- 
sents the  excess  of  lime.  Thus  for  each  1  deg.  difference. 
H — A,  the  amount  of  additional  95  per  cent,  soda  required 
would  be  0.093  lb.  for  every  1,000  gals.,  and  for  each  1  deg. 
difference.  A— G,  0.055  lb.  of  85  per  cent.  lime.  From  these 
simple  tests,  treatment  can  be  quickly  and  intelligently 
changed;  but  in  water  treating,  as  in  everything  else,  it  pays 
to  make  haste  slowly;  all  other  points,  such  as  output  of 
pumps,  stoppage  of  supply  pipes,  etc.,  should  first  be  investi- 
gated before  any  change  is  made  in  the  charging  tables.  If 
it  is  found  that  the  charges  differ  radically  from  the  theo- 
retical amounts  above  referred  to,  then  investigation  should 
be  begun  at  once  to  find  and  remedy  the  trouble;  such  charges 
should  not  be  allowed,  even  though  satisfactory  results  are 
apparently  obtained.  There  would  probably  be  a  waste  of 
material,  and  probably,  if  the  pumping  rate  changed,  the 
quality  of  the  treated  water  would  fluctuate  widely.  The 
statements  above  in  regard  to  supply  of  lime  are  not  quite 
correct  in  waters  containing  magnesium  salts.  As  stated  be- 
fore, in  any  water  the  relative  proportion  of  magnesium  salts 
does  not  usually  vary  to  any  extent,  no  matter  how  much 
the  water  as  a  whole  varies.  Consequently,  the  magnesia  can 
be  taken  care  of  by  obtaining  experimentally  the  proportion- 
ate increase  in  lime  above  0.055  lb.  or  by  basing  the  propor- 
tionate increase  on  the  full  chemical  analysis  of  a  few  picked 
samples.     A  method  is  now  being  developed  to  take  care  of 
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the  magnesium  direetly  by  the  regular  tests,  but  it  is  not  yet 
iu  shape  for  publication.  The  same  holds  true  lor  acid 
waters;   slijijliL  niodifiiaiions  in  treatment  may  l)e  made  later. 

For  stationary  plants  the  alkalinity  should  alightly  exceed 
the  hardness,  and  the  causticity  slightly  exceed  the  allvalinity; 
but  the  latter  difference  should  be  as  near  zero  as  possible. 
For  locomotive  work  it  may  be  advisable,  especially  where 
such  a  device  as  the  Raymer  hot  water  washing-out  appliance 
is  not  in  use,  to  keep  the  alkalinity  slightly  below  the  hardnes.s 
and  the  causticity  equal  to  or  only  very  slightly  above  the  allva- 
linity; the  reason  for  this  differen<-e  is  the  liability  of  the  loco- 
motive to  foam  and  the  increased  tendency  caused  by  the 
accumulative  excess  of  soda. 

In  the  system  of  tests  here  advocated  it  will  probably  be 
generally  admitted  that  the  alkalinity,  acidity  and  causticity 
tests  are  fairly  reliable,  as  they  represent  defluite  chemical 
reactions.  Such,  however,  will  rarely  be  admitted  of  the  soap 
test.  In  fact,  the  soap  test  is  usually  looked  upon  as  simply 
a  rough  approximation,  and  practically  all  chemists  of  note 
have  so  stated.  Notwithstanding  this  adverse  sentiment,  the 
soap  test,  as  used  on  the  Pittsburgh  &  J^ke  Erie  Railroad, 
has  proved  itself  a  thoroughly  efficient  and  reliable  test. 
Comparative  tests  have  been  made,  several  hundred  in  num- 
ber, on  waters  of  everj-  description,  with  soap  solutions  of 
different  strengths,  and  used  with  different  quantities  of  water, 
one  soap  solution  being  the  same  as  referred  to  in  this  arti- 
cle and  the  other  made  up  strictly  in  accordance  with  Sut- 
ton's ••  Volumetric  Analysis."  In  not  one  case  was  the  differ- 
ence as  mtich  a.s  1  part  in  lOd.Ouo.  and  in  only  six  cases  as 
great  as  i-  part  in  100,b(H».  As  k.  part  was  the  limit  of  accu- 
racy aimed  at,  the  readings  were  practically  identical.  Again, 
during  the  present  year  27  samples  of  water  were  sent  for  full 
analyses,  19  to  one  of  the  best  chemical  laboratories  in  the 
country,  the  Pittsburgh  Testing  Laboratory,  where  water 
analysis  has  received  great  attention;  the  8  other  samples 
were  analyzed  by  two  different  laboratories,  both  of  high  re- 
pute.    Results  obtained  were  as  follows: 
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Samples   were   as   follows : 
Xo.    1.      WTiitsett  .Tunetlon,   raw  water,   high   in  masnesium  salts    col- 
lected April    9th,    1904. 

No.   2.      Whitspft  .Tunotion.  treated   water,  rollected   April   9th.   1904 

M<Kees    Ro<  k.e.    raw    water,    eolleeted    April    Oth.    1904. 

M(Kees  Rwks.  treated  water,  rollerted   April  9th.  1904. 

Iluena   Vista,   raw   water,   lollected   April    9th,    1904. 

Ruena   Vista,   treated   water,  rollerted   April    9th.    1904. 

McKees  Rocks,  treated   water,   rollected   Mav  12th.   1904. 

Xo    :\    .stationary    lK)iIer.     McKees    Rocks,    collected    May    2.'?d. 

PittsburRh.   raw  water,   collected  June  9th.  1904. 
Xo.   3  stationary  boiler,   McKees  Rocks,   collected   June   22d. 

Stationary  boiler  No.    6.   McKees  Rtxks,   collected   July   27th, 

Beaver  Palls,  raw  water,  collected  September  16th.  1904. 
nickerson  Run.  raw  water,  collected  September  24th  1904 
No.  2  stationary  boiler.  McKees  Ro<ks.  collected  October  6th. 

Pittsburgh,   raw  river  water,   collected   December  9th    1904 
Pittsburgh,   treated  water,  collected  December  9th,  1904 
Oroveton.   treated   water,   collected   December   9fh.    1004 
Ruena  Vista,  raw  river  water,  collected  December  2r?d     1904 
Ruena  Vista,   treated    water,   collected    December   2.1d     1904 
Identical  sample  to  No.  7. 
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.No.  21.  Identical  sample  to   .No.    7. 

.No.  22.  Pittsburgh,   raw   well   water,   colluctud  July   i^ytb.   iyu4. 

-No.  23.  Identical   sample  to  No.   15. 

.No.  1:4.  Identical  sample  to  No.    16. 

.No.  25.  identical   sample   to   No.    17. 

.No.  26.  Identical  sample  to  No.    IS. 

.No.  27.  Identical   sample  to  No.  ly. 

These  are  a  complete  list  of  all  waters  analyzed  to  date  on 
wh it'll  parallel  tests  had  been  made,  and  are,  therefore,  not 
analyses  picked  to  prove  a  theory. 

♦The  two  samples.  1.")  and  18,  and  their  duplicates,  23  and 
lm;.  were  acid  waters,  and  the  hardness  tests  made  in  the 
P.  &  L.  E.  R.  R.  laboratory  can  hardly  be  directly  compared 
with  the  tests  in  the  outside  chemical  laboratory.  The  hard- 
ness obtained  in  the  P.  &  L.  E.  R.  R.  laboratory  was  on  water 
neutralized  to  methylorange  a-=3  indicator.  By  referring  to  Tables 
1  and  2,  it  will  be  noted  that  in  acid  waters  the  charge  is 
based  on  the  hardness  of  neutralized  water  plus  the  acidity, 
both  with  reference  to  methylorange  as  indicator.  For  Sam- 
ples Xos.  15  and  23  the  P.  &  L..  E.  R.  R.  tests  were  hardness, 
neutralized  water.  23.5;  acidity,  1.5;  total,  for  soda  treatment, 
25.0.  Pittsburgh  Testing  Laboratory  gave,  for  the  same  water, 
hardness.  22.62;  and  free  sulphuric  acid,  5.70  (considered  as 
equivalent  parts  of  calcium  carbonate),  a  total  of  28.38. 
Laboratory  B  gave  hardnessi  of  25.45  and  free  sulphuric  acid 
1.40,  a  total  of  2«>.85.  From  the  results  obtained  in  P.  &  L.  E. 
R.  R.  laboratory,  and  in  comparison  with  Laboratory  B,  the 
large  amount.  5.7fi.  of  free  sulphuric  acid  given  by  Pittsburgh 
Testing  Laboratoiy  is  incorrect.  For  Samples  Nos.  18  and  26, 
P.  &  I,.  E.  R.  R.  tests  gave  hardness,  neutralized  water, 
;!2.M;  acidity.  15. U;  a  total,  for  soda  treatment,  of  47.0.  Pitts- 
burgh Testing  laboratory  gave  hardness  3tj.33;  free  sulphuric 
acid,  9.64;  a  total,  for  soda  treatment,  of  45.97.  laboratory 
B  gave  hardness,  38.70,  and  free  sulphuric  acid,  11.28;  a  total 
of  49.98. 

The  samples  tested  were  very  varying  in  character,  soft 
and  hard,  treated  and  untreated,  unused  and  water  from  boil- 
ers, etc.  It  will  be  noted  that,  omitting  Samples  15  and  18 
for  reasons  given  above,  of  the  other  17  samples  sent  to  Pitts- 
burgh Testing  Laboratory,  the  hardness  as  given  by  P.  &  L.  E. 
R.  R.  soap  test  differed  from  that  given  l)y  a  full  analyses  by 
as  much  a.s  1  part  in  100.000  only  in  Nos.  11  and  14.  Both  Of 
these  were  boiler  waters,  and  were  extremely  high  in  soluble 
sodium  salts.  Sample  No.  19,  though  an  unused  water,  was 
also  high  in  soluble  .salts,  containing  about  85  parts  per 
lOtl.OtMi.  These  .soluble  salts  probably  affected  the -soap  reail- 
Ing.s.  Of  the  other  15  samples,  mostly  of  raw  or  treated  un- 
used waters,  in  not  one  case  was  the  difference  between  the 
P.  &  L.  E.  R.  R.  soap  test  hardness  and  that  obtained  by  the 
laboratory  anal.v.sis  as  great  as  1  part  per  100.000.  On  the 
other  hanil.  attention  may  be  drawn  to  the  difference  of  2.71 
between  the  chemical  laboratories  in  identical  Samples  Nos. 
7  and  21.  I.a.borHtory  A  in  No.  20  gave  for  the  same  water  an 
intermediate  value  identical  with  the  P.  &  L.  E.  R.  R.  soap 
test.  The  difference  between  the  Pittsburgh  Testing  Labora- 
tory and  Laboratory  B  in  Samples  Nos.  15  and  23  is  1.53;  in 
No.s.  16  and  24.  0.09;  in  Nos.  17  and  25.  0.34;  in  Nos.  18  and 
26.  4.01;    in  Nos.  i9  and   27.  o.81. 

It  is  not  here  claimed  that  the  soap  test  is  an  absolutely 
correct  method  of  determining  hardness,  but  it  is  claimed 
that  for  purposes  of  water  softening  it  is  perfectly  reliable 
and  will  give  uniformly  consistent  results.  The  variation  of 
1  i)art  i)er  100.000.  even  though  it  is  a  high  percentage  of  a 
low  hardness,  is  immaterial. 

.\  sample  of  water  of  no  matter  what  hardness,  within  rea- 
sonable limits,  can  l>e  taken,  and  repeated  tests  for  hardness 
by  the  soap  test  will  give  identical  results  or  almost  so,  and 
after  a  short  experience  the  results  obtained  by  any  water 
softener  attendant  are  almost  identical  with  those  obtained 
by  the  more  expert  chemist  in  the  laboratory.  It  lequires  only 
a  small  experience  to  distinguish  and  avoid  the  false  lather 
made  by  magnesium  salts.  On  the  other  hand,  the  discrep- 
ancy between  two  different  laboratories  is  often  very  marked. 
The  accuracy  and  reliability  of  the  soap  test  Is  vital  to  the 
general  system  of  treating  set  forth  in  this  article,  and  from 
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siatistics  suc-h  as  the  above,  it  would  seem  that^it  is  deserving 
of  the  highest  coufidence. 

The  value  of  any  systen\  of  treatment  must  necessarily  be 
judged  by  results.  After  the  introduction  of  the  "clear  indi- 
tator"  (phenolphthalein)  tests  in  June,  1904,  the  results  ob- 
lained  .were  excellent.  At  this  time,  February,  1905,  prac- 
tically identical  formuUe  are  in  force  at  all  points,  no  matter 
what  the  source  of  supply  or  what  the  quality  of  the  water, 
and  the  resulting  waters  are  almost  identical,  except,  of  course, 
in  the  amount  of  soluble  sodium  salts.  At  four  of  the  plants 
there  are  two  sources  of  supply,  each  differing  radically  in 
(juality.  Each  source  may  be  and  has  been  used  several  limes 
in  a  week,  and  yet  the  resulting  treated  water  remained  pra«  - 
tically  constant. 

If,  then,  water.s  of  widely  varying  quality,  whether  well 
water  or  pond  water  or  water  from  half  a  dozen  different 
rivers,  if  radically  different  wat?rs  from  different  souries.  ran 
lie  used  in  the  same  softener,  alternating  even  daily,  if  one 
and  the  same  softener  can  satisfactorily  treat  water  vary- 
ing from  5  to  t>0  deg.  in  hardness  and  from  an  alkaline  to 
an  acid  water,  if  all  these  varying  conditions  can  be  handled 
at  all  points  by  identical  treatment  per  degree  per  1.000 
gals.,  and  if  almo.st  identical  results  can  be  obtained  In 
regard  to  hardness,  alkalinity  and  causticity,  and  since  these 
( onditions  and  results  do  exist  on  the  Pittsburgh  &  Lake  Erie 
Railroad,  then  it  seems  a  fair  assumption  that  the  theory  of 
the  treatment  here  advocated  and  employed  is  worthy  of  con- 
fidence,   that    the   method   of   control    is   efficient   and   easy  of 


water  from  Groveton,  Sample  No.  25,  are  given  below;  the 
latter  sample  is  a  sample  of  treated  water  from  raw  water,  of 
which  no  full  analysis  has  yet  been  made,  and  yet  a  better 
treated  water  it  would  be  hard  to  obtain. 

Qta^tlli.Htii  i^'.   Buena.  Vista  Raw  and  Treated  Water. 

^•^'.\'-'    ■';::-  Parts  per  100,000. 

■■  ^:.''  :.'  Raw.  Treated. 


Silica    .iilv.i  «.-...  . , 

Sulphate  of  alumina  v.  i.; ..;.;.,... ... 

Sulphate    of     iron     .  ..,,i  w  .,■•.;..'■..  ; 
Carbonatf  of  lime    ....  ..>,.;*.  .  .  . 

Carbonate  of  magnesia   ,...-.;..  .  .  . 

Carbonatf   of  .soda  ......^  .,:•■>...'■;...•• . 

Sulphate   of   soda    .-Jv.i^  .  ,  »  .~...,ii  . 
Sulphate  of   liuie   ..  ,..;.;..,li ,..'.. 
Sulphate  of   magnesia    .'i  .•.  ivV^'. .  . 
Chloride   of   soda    . . . . , .,',  .y~.,Vi  • 

Free    sulphuric    acid    .  . ; . .  t*  iyi.;/. 


•  •  I*  ,♦.  •  t  r."* 


■>>.»,' 


0.88 

12.54 

5.43 

0 

0 

0 

9.00 

22.27 

6.45 

2.97 

9.44 


0.52 

0 

0 

0.89 

1.34 

4.35 

75. 30 

0 

0 
3.13 

0 


Sample  Xo.  25.     Gro%-eton  Treated  Water. 


<  «..  .  . 


Calcium  carbonate  .viii,.—  - 
Ca!<-iuiu  sulphate  .V.-.i-. 
Calcium  chloride  ..sj, »-'. . 
MaKticsium  carbonate  i^.. 
.Magnesium  sulphate  .... 
Magnesium  chlcride 
Iron    ami   alumina   ;. 

Silica 

Suspended  matter  .■. 
Sodium  sulphate  .', 
Sodium  chloride  .  .■ 
Sodium  carbonate  ;. 
Sodium  nitrat«  '•  ..'i" 
Carbonic    acid  .^.-j-.'.  ■ 


«   •;   •-((-•    •    •    *  '»_  •    *   •   'k    1 


Parts  per  100,000. 

2.49 

0 

0 
151 

H 

0 
0.21 
0.65 

0 
12.«5 
6.02 
0.46 

(• 

0 


The  softeners,  laboratory.  re<ords.  and  general  system  on 
the  Pittsburgh  &  Lake  Erie  Railroad  are  open  for  inspection 
to  any  one  desLi-iug  information  along  these  lines. 


KR.\ME   OF   .M«>T()R   SlIOWt.NC;    .M.Vl.N    .\M) 
INTKKI'OSKl*    I'OI.KS. 


MOTOR      WITH      KKOrsT      BEMOVKI>    vASttI; 
.\RM.\TrBE     BRISU     JIOI.OKK     RIN'G,.   .^ 
WITH    BIWSHBS    IX    rt>RITK>X. 


THK  <  oMri.trrK  intkri*<»i.k  motok. 


o|>eration,  and  that  water  softening,  in  a  softener  of  good  de- 
sign, can  be  satisfactorily  handled  by  ordinary  workmen  who 
have  absolutely  no  knowledge  of  chemistry.  ;:'.'.■./, 

On  account  of  the  confidence  placed  in  the  system  of  test^  - 
ing.  advocated  in  this  article,  it  was  not  thought  necessary  to 
have  any  complete  analyses  made  of  water  at  water  softening 
points  between  .June  and  December.  1904.  and  then  only  of  a 
few  waters  for  record  purposes.  The  confidence  placed  in  the 
system  of  testing  is  shown  by  the  fact  that  water  from  six 
out  of  the  ten  softeners— Williamsburg.  Groveton.  Stobo.  Rock 
Point.  New  Castle  .Junction  and  Haselton — all  variable  waters, 
has  not  yet  been  analyzed,  but  at  the  same  time  there  is  no 
doubt  whatever  about  the  quality  of  the  treated  water 

Some  of  the  samples  in  the  early  part  of  the  year  are  not 
satisfactory  according  to  present  standards.  It  was  not  until 
June  that  a  full  system  of  tests  was  used,  and  it  was  some- 
what later  before  proper  adjustments  were  obtained,  owing 
to  some  mechanical  changes  being  made  in  the  softeners. 

Many  sample  analyses  cannot  be  given,  for  the  reason  that 
they  have  not  been  made;  nor  are  they  necessaiy.  for  the  aii- 
proximate  analyses,  as  obtained  by  the  system  of  tests  as  out- 
lined in  this  article,  give  all  the  required  information,  and 
besides  give  a  very  close  estimate  of  the  exact  substances  in 
the  water.  Information  along  this  line  will  be  published 
later.  As  samples,  however,  of  the  results  obtained,  raw  and 
treated  waters  from  Buena  Vista,  Nos.  18  and  19,  and  treated 


INFERPOLE  VARIABLE  SPEED  MOTOR. 

.  The  valu«  of  the  variable  sijeed  motor  for  machine  too' 
drives  is  indicated  by  the  growing  demand  for  such  motors 
and  by  the  improvements  and  new  designs  which  are  being 
biought  out  from  time  to  time.  The  most  re<enl  tyi>e  of  this 
motor  which  <an  be  operated  on  a  single  voltage  is  known 
as  the  inlerpole  variable  si>eed  motor,  and  the  following  ad- 
vantages are  claimed  for  it :  Wide  range  of  speed,  non- 
sparking  under  overloadsj^s  high  as  l<nt  per  cent.,  practically 
c-onstant  speed  under  any  load  for  any  controller  point  when 
once  adjtisted.  it  may  be  reversed  under  full  load  and  will 
run  equally  well  iii  either  direction,  compactness  of  design. 
light    weight    and   high   efficiency   at    all   speeds. 

The  auxiliary  poles,  which  are  quite  smaM  compared  to 
the  main  poles,  as  will  be  noted  by  reference  to  the  photo 
graph,  are  located  between  them,  and  are  provided  with  coils 
connected  in  series  with  the  armature,  so  that  all  of  the 
current  taken  by  the  armature  flows  through  the  coils  of  the 
auxiliary  field. which  are  so  proportioned  and  arranged  as  to 
give  the  proper  field  for  comnmtation.  Weakening  of  the 
fifld  of  comnmtation  by  an  increased  load  is  thus  prevented, 
and  the  auxiliary  poles  i)rodu<e  the  requiretl  comi>ensalory 
field  of  commutation  independently  of  the  main  fiebl.  which, 
with  an  increased  number  of  revolutions  of  the  armature,  must 
be  correspondingly  weakened     Sparking  due  to  armature  re- 
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artion  aud  lo  seif-imlutiiou  in  the  armature  coils,  which  are 
diiort-ciriulted  at  the  instant  thai  their  corresponding  com- 
mutaior  segments  pass  under  the  brush,  is  thus  avoided,  and 
it  is  not  necessary  to  shift  the  brushes  in  order  to  reverse  the 
motor. 

The  torque  of  these  motors  increases  as  the  speed  decreasea, 
and  the  horse-power  capacity  is  therefore  not  effected  by  the 
speed.  The  construction  is  simple,  and,  owing  to  the  absence 
of  sparking,  the  cost  of  maintenance  should  be  low.  The  field 
yoke  or  frame  is  of  cast  steel.  The  armature  shaft  is  of  large 
diameter,  and  is  fitted  with  Hes.s-Bright  ball  bearings.  One 
bail  race  is  pressed  on  tiie  end  of  the  armature  shaft  aud  the 
other  fits  in  the  bearing  housing.  The  balls  are  separated  by 
springs.  This  type  of  ball  bearing  has  been  in  use  on  motors 
in  Europe  for  three  years  with  excellent  results.  By  their 
use  friction  is  greatly  reduced,  the  length  of  the  motor  may 
be  made  muih  less  than  where  the  ordinary  type  of  bearing 
is  used,  and  as  vaseline  is  nseU  for  lubrication,  there  is  no 
danger  of  getting  oil  on  the  commutator  and  coils. 

The  construction  and  lubrication  of  the  motor  are  such  that 
it  can  be  placed  in  any  position.  The  speed  range  ordinarily 
furnished  is  either  2,  :i  or  4  to  1.  but  greater  variation  can 
be  provided,  if  desired.  These  motors  are  made  by  the  Electro- 
Dynamic  Company  of  Bayonne,  N.  J. 


LOCOMOTIVE  DRIFTING  VALVE. 


W.MJASH    RAlLKUAn. 

This  device  was  developed  to  prevent  the  formation  of 
va<  num.  and  compression  when  drifting  and  incidentally  to 
improve  luiiricatioii  and  reducp  lepairs.  It  has  been  in  ser- 
vice for  a  year  and  has  been  applied  to  more  than  150  Wabavli 


neiting  with  a  drifting  valve  E  by  pipe  D.  Valve  E  is  ope- 
rated by  a  handle  working  in  quadrant  F,  which  opens  or 
.shuts  valve  E.  To  valve  E  is  attached  pipe  H,  running  througii 
stuffing  box  G.  Pipe  IL  is  connected  with  the  throttle  box  at 
I.  The  object  is  to  take  dry  steam  from  the  dome,  as  indi 
lated  by  the  arrows,  and  introduce  it  into  the  cylinder^ 
through  the  connections  mentioned  and  dry  pipe  J.  Globe 
valve  C  regulates  the  supply  of  steam  from  turret  B  and  the 
engineer  controls  the  steam  by  handle  F  through  the  drifting 
valve  E.  When  the  engine  is  running  or  drifting  with  the 
throttle  valve  closed,  the  position  of  the  reverse  lever  need 
not  be  disturbed.  While  the  engine  is  in  motion  the  driftinj, 
valve  is  open  and  when  the  engine  is  standing  at  stations  the 
valve  is  shut.  The  operation  of  this  valve  relieves  compres 
sion,  it  destroys  vacuum,  keeps  the  engine  running  smooth- 
ly without  reaction,  making  a  great  reduction  in  repairs.  Th-;- 
suction  of  smoke  and  cinders  into  the  steam  chests  an  i 
cylinders  and  the  consequent  cutting  of  valve  seats  and 
cylinders  is  corrected.  It  is  also  reported  to  prevent  the 
metallic  packing  from   being  knocked  down  and  broken. 

An  oil  cup  K  is  used  for  oiling  the  main  valves  of  the  loco- 
motive while  drifting  in  case  of  failure  of  the  lubricator.  To 
operate  the  cup.  close  valve  C  an<l  open  cup  K  and  oil  will  be 
drawn  into  (he  steam  chests  and  cylind  rs  by  suction. 

While  the  engine  is  standing,  the  valve  C  is  closed,  the  cup 
K  opened  and  the  pipe  H  filled  with  oil,  then  cup  K  is  closed, 
the  valve  C  opened  and  oil  will  be  immediately  carried  into 
the  steam  chests  and  valves  by  steam  pressure  from  th-^ 
boiler.  L  is  a  nipple  providing  a  convenient  place  for  the  at- 
tachment of  the  cup  K,  being  so  designed  that  the  oil  cup 
may  be  always  tapped  in  vertically. 

This  informatioii  was  furnished  by  Ml-.  J.  B.  Barnes,  super- 
intendent of  motive  power  of  the  Wabash  Railroad. 


For  Sl<>i>iii^  B<>i1<*r-bead 

G 


.NKw    DKirriM.   vaiat:   i--«>r  LocoMOTivt.s — wahasii    haii,i:oai). 


locomotives.  Relief  valves  on  slide  valve  engines  and  by-pass 
valves  on  compounds  and  piston  valve  engines  have  bee)i 
db:carded.  The  effect  of  the  drifting  valve  on  the  wear  of 
brasses  has  been  marked.  Its  effect  in  reducing  cylinder  re- 
tardation in  drifting  i.s  also  marked.  This  device  is  also  fitted 
with  ail  oil  cup  attachment  whereby  the  valves  and  cylinders 
may  be  lubricated  in  cas?  of  a  failure  of  the  regular  lubri- 
cating cup  or  the  attachment  may  be  used  for  introducin^Hj 
graphite. 

In  the  engravings  A  is  a  steam  pipe  leading  from  the  steam 
dome  to  turret  B,  to  which  is  attached  a  globe  valve  C,  con- 


PLANER  WITH   PNEUMATIC  REVERSING  MECHANISM. 


The  belt  shifting  mechanism  has  not  proved  very  successful 
for  reversing  the  platen  on  the  larger  planers,  especially  since 
higher  cutting  and  return  speeds  have  been  attempted.  The 
96  in.  by  9G  in.  by  20  ft.  Sellers'  planer,  illustrated  herewith, 
weighs  fiO  tons,  has  a  cutting  speed  varying  from  15  ft.  to  45 
ft.  a  minute,  a  constant  return  speed  of  80  ft.  a  minute,  and 
is  equipped  with  a  pneumatic  reversing  mechanism,  which 
does  away  with  the  belt  shifting  mechanism,  affords  a  qulclc 
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Miiil  uniform  reverse  and  reduces  the  loss  of  power  at  reversal 
,iue  to  the  inertia  of  the  rotating  parts.  The  planer  is  driven 
hy  a  50-h.p.  motor  placed  on  a  cast  iron  platform  supported 
i»y  brackets  on  the  housings.  It  is  provided  with  two  cut- 
ting tools  on  the  cross  rail  and  one  on  each  of  the  housings. 
iCach  of  the  two  saddles  has  its  own  feed  motion,  independent- 


vertical,  and  do  not  bear  under  ordinary  circumstances,  but 
are  ready  to  resist  side  cuts  which  are  suflSciently  heavy  to 
slide  the  table  up  on  the  V.  This  arrangement  permits  the 
table  to  run  lightly  under  ordinary  work,  but  prevents  it 
from  lifting  under  any  condition  of  heavy  side  cutting. 

Details   of   the  clutch    and    driving   mechanism    are    shown 
\:'^'\:'  -::_::,  '"-r-^-Jn  Fig.  2.     A  spiral  pinion 

on  the  shaft  P  drives  the 
table.  The  spur  gear  C 
on  the  outer  end  of  shaft 
P  is  driven  by  the  spiral 
pinion  N  on  the  pulley 
shaft.  The  driving  ;  nl- 
ley  A  runs  loose  on  the 
shaft  K,  and  is  driven  con- 
tinuously and  in  the  same 
direction  while  the  planer 
is  in  oi)eration.  Pinion  B, 
which  is  keyed  to  the  hub 
of  pulley  A.  drives  through 
gears  C.  D.  B  and  F  the 
gear  G.  which  runs  loose 
on  1he  shaft  K  and  in  the 
opposite  direction  from 
pulley  A.  J  and  M  are 
bolted  together,  forming  an 
air-tight  cylinder,  free  to 
move  back  and  forth  on 
the  disk  H,  which  is  keyed 
and  pinned  to  the  shaft  K. 
To  compel  the  shafts  to  ro- 
tate with  the  friction 
clutch  the  head  of  the  cyl- 
inder J  is  provided  with 
notches  into  which  teeth 
on  the  surface  of  the  pis- 


rit;.    1. — SELLEKS"    I'L.VXEi:      WITH    PNEUMATIC    REVERSINXJ    MECHANISM. 


^€g^^ 


tUi.    2. — SECTIO.N.Vt    VIEW,    SHOWINtJ    DKlVINti     A.M)    BEVEBSINti     .MECHANISM. 


I.v  adjustable  in  direction  and  amount.  Each  has  also  its  own 
stopping  and  starting  device,  but  the  planer  is  so  arranged 
that  all  of  these  may  be  thrown  out  of  action  or  into  action 
simultaneously  by  the  motion  of  a  hand  lever,  and  this  may 
l)e  done  from  either  side  of  the  planer.  The  table  is  supported 
in  one  flat  and  one  V-bearing,  which  are  lubricated  by  oil 
under  pressure  instead  of  through  rollers  or  wipers.  The  oil 
is  circulated  through  a  piping  system  by  a  pump,  and  returns 
to  the  oil  tank  through  filters.  The  V-bearing  has  four  sur 
faces,  two  forming  a  V  of  large  angle  sufficiently  inclined  to 
Kuide  the  table  under  ordinary  rircnmstances,  but  having  thp 
minimum  wedging  action.     The  other  two  surfaces  are  nearly 


sampij:  of  planing,  showing  uniformity 

,;      .  of  revkhse. 


ton   H    project.     Thfse    form   a   jaw   clutch,   and    permit  end 
movement,  while  they  compel  the  parts  to  move  together. 

Air  admitted  to  one  end  of  the  cylinder  through  the  center 
of  the  shaft  K.  between  the  parts  H  and  M,  causes  the  cyl- 
inder to  move  in  the  direction  of  the  pulley  A,  pressing  the 
friction  cone  against  the  pulley,  so  that  the  clutch  rotates 
with  the  pulley.  This  movement  is  transmitted  through  the 
piston  H  by  the  clutch  teeth,  and  causes  the  shaft  to  rotate 
in  the  same  direction,  which   gives   the  return   movement   "♦ 
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the  table.  Admitting  air  to  the  opposite  end  of  the  shaft 
causes  the  clutch  J  to  engage  with  the  wheel  G,  forcing  the 
latter  against  the  stationary  clutt-h  L,  which  is  keyed  to  the 
shaft  so  that  the  wheel  G  drives  the  shaft  through  l)Oth  of  the 
clutches,  one  on  either  side  in  the  proper  direction  for  cutting 
at  a  speed  which  may  be  varied  by  changing  the  gears  E 
and  D.  These  are  mounted  on  split  Inishings  with  conical 
holes,  which  permit  the  gears  to  be  shifted  with  little 
trouble.  In  the  operation  of  the  planer  the  table  stops  move 
an  air  valve,  which  admits  compressed  air  alternately  to  the 
opposite  ends  of  the  cylinder,  and  by  regulating  the  velocity 
of  the  admission  the  speed  of  the  reverse  can  be  nicely  gauged. 
It  is  arranged  so  that  the  table  is  brought  to  rest  promptly 
and  started  up  in  the  opposite  direction  without  shock.  There 
is  no  reversal  oi;  high  spee<l  pulleys,  and  the  flywheel  action 
of  the  parts  whose  motion  is  reversed,  owing  to  their  rela- 
tively small  size,  is  unimportant.  Kig.  3  shows  a  casting 
which  was  first  planed  on  one  edge  with  a  heavy  roughing 
cut,  the  tool  being  held  in  one  of  the  side  heads.  A  sqtiare 
nose  finishing  tool  was  then  siibstituted  and  the  stroke  short- 
ened, so  that  the  cut  terminated  within  the  surface  of  the 
tasting.  The  stopping  point  of  the  successive  finishing  cuts 
oi'curred  in  a  practically  true  vertical  line,  and  illustrates 
the  uniformity  of  the  reverse. 

A  separate  belt  is  used  to  Situate  the  lifting  gear  and  drive 
the  feed  motion.  The  latter  is  accomplished  through  a  posi- 
tive motion  clutch,  which  is  stopped  and  started  at  each  re- 
verse of  the  table.  The  side  heads  ai"e  liftetl  by  the  same 
screws  which  carry  the  cross  rail.  These  screws  are  sta- 
tionary under  ordinary  circumstances,  and  the  heads  are 
raised  and  lowere«l  by  rotating  nuts. 

The  iross  rail  is  secured  to  the  uprights  in  such  a  way 
that  the  full  strength  of  the  housings  is  brought  into  play 
to  resist  the  torsion  of  the  cross  rail,  and  at  the  same  time 
the  cross  rail  stiffens  the  houring  against  the  twisting  action 
of  the  side  heads.  This  allows  unusually  heavy  cuts  to  be 
taken.  In  some  .■)4-in.  planers  of  this  <onst ruction  two  cuts 
of  tiu.otiu  lbs.  each  were  taken  in  steel  without  any  perceptible 
spring  of  the  cros<  rail,  although  it  was  scarcFly  larger  than 
is  usually  provided  for  a  planer  of  that  width. 


HIGH  SPEED  FOLLOWER   REST. 


In  order  to  obtain  the  best  results  in  rough  ttirning  bavs 
even  as  large  as  8  ins.  in  diameter  with  high  speed  steel,  ex- 
perience has  demon.strated   that    a  substantial   support   or  fol- 


lower rest  is  necessary.  The  Lodge  &  Shipley  Machine  Tool 
Company,  after  trying  several  different  metals  for  the  jaws 
of  such  a  follower  rest,  only  to  have  them  cut  out,  have  adopt- 
ed rollers,  as  shown  In  the  photograph.  These  rollers  are  of 
hardened  steel,  and  are  mounted  upon  hardened  and  ground 
steel  shafts,  upon  which  they  are  fixed  by  screws  through  the 
face  of  the  rollers.  Liberal  oiling  facilities  are  provided  for 
the  journals  of  the  roller  shafts.  In  order  that  the  jaws  can- 
not be  forced  down  too  tightly,  a  sensitive  adjustment  is  pro- 
vided by  the  knurled  knobs. 

To  insure  still  greater  stiffness  and  rigidity  the  pad  at  the 
top  may  be  planed,  and  by  means  of  an  angle  bracket  be  cen 
nected  to  the  wings  of  the  carriage  on.  the  opposite  side.  It 
is  claimed  that  double  the  output  may  be  obtained  on  heavy 
bars  on  one  of  the  company's  high  speed  lathes  with  this  de- 
vice over  that  which  may  be  obtained  on  the  same  lathe  with- 
out a  rest. 


AUTOMATIC  VALVE  GRINDING  MACHINE. 


This  niachine  was  designed  to  facilitate  the  manufacture 
and  repairs  of  the  cut  out  and  angle  cocks  used  in  connection 
with  air  brake  apparatus  but  may  easily  be  arranged  to  grind 
any  i)lug  valve  or  valves  with  disc  seats  such  as  are  used  in 
geneial  prattice.  It  is  claimed  that  an  eight  spinu  e  machine 
will  grind  from  20(»  to  400  old  cocks  or  from  500  to  600  new 
ones  in  10  hours  and  that  very  much  better  work  is  done  by 
machine  than   by  hand   grinding. 

The  valve  to  l)e  ground  in  is  fastened  to  the  end  of  one  of 


UU.U    SI'KKI)    KOLLOWKK    KtST— LOlHiK    A    SHIKLEV    .M.VCHI.XK    'ftMtl 

COMPANY. 


.\lTOM.\TIC    VALVE    GBINUIXG    MACHINE. 

the  spindles  and  the  body  of  the  valve  is  simply  placed  on 
the  valve  and  is  kept  from  revolving  by  the  uprights  or  col 
limns  which  are  placed  at  either  side  of  each  spindle.  No 
force  otln'i-  ihan  the  weight  of  the  body  is  required  to  liolil 
the  two  parts  together  while  they  are  l>eing  ground.  Uy 
means  of  the  cam  placed  just  above  the  spur  gear  on  each 
spindle  the  body  is  lifted  off  the  valve  twice  during  each 
revolution  of  the  spindle.    Each  spindle  may  be  stopped  or 
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started    independently   of   the   others   by    means    of   the    jaw 
clutches. 

An  eight  spindle  machine,  such  as  the  one  illustrated,  weighs 
about  1,000  lbs.  and  occupies  less  than  4  sq.  ft.  of  floor  space. 
In  addition  to  the  eight  spindle  grinder  the  Automatic  Valve 
Grinding  Machine  Company  of  Knoxville,  Tenn.,  also  make 
four  and  six  spindle  machines. 


VAUCLAIN  BALANCED  COMPOUND  LOCOMOTIVE. 

Frisco  System. 
Information  received  since  the  publication  of  the  description 
of  the  4-cylinder  Vauclain  balanced  compound  locomotive  of 
the  Chicago  &  Eastern  Illinois,  on  page  97  of  the  March  num- 
ber, indicates  that  instead  of  the  weights  given  the  actual 
weights  are: 

On  trucks    45.800  lbs. 

First   pair  of  drivers 48,800  lbs. 

Second  pair  of  drivers.  .,..,...,.....<..>  ..^.^..a*.*  ••...,#     46,500  lbs. 
Third  pair  of  drivers. ...  i*. .....  ....;,,.•. ■,■...;.'.  ..i.'..*V,     49,960  lbs. 

On  all  drivers ; . ... . . ......... .  i . . ,  .i . . ...  ii.i   145,260  lbs. 

Total    weight    t...'!::.'.  i  .j.. ........;.;..«.>...'. .:  191,060  lbs. 


PERSONAL5. 


Mr.  A.  H.  Gaims  has  been  appointed  master  mechanic  of 
the  Colorado  &  Southern  Railway  at  Cheyenne,  Wyo. 


Mr.  J.  J.   Connor  has  been  appointed  general   foreman  of 
the  Houston  ft  Texas  Central  at  Houston,  Texas. 


Mr.  A.  J.  Poole  has  been  transferred  as  master  mechanic 
tl  the  Seaboard  Air  Line,  from  Savannah  to  Atlanta,  Ga. 


IMr.  H.  M.  Muchmore  has  been  appointed  master  mechanic 
of  the  Paris  A  Great  Northern,  with-  headquarters  at  Paris, 
Tex. 


Mr.  C.  E.  Gossett  has  been  appointed  master  mechanic  of 
the  Chicago,  Rock  Island  ft  Pacific  with  headquarters  at 
Eldon,  Mo. 


Mr.  William  Lincoln  has  been  appointed  master  mechanic 
of  the  Northern  Pacific  at  Staples,  Minn.,  to  succeed. Mr.  II. 
M.  Curry,  promoted.  .1^  •..: 


Mr.  George  Holden  has  been  appointed  master  mechanic  of 
the  Texas  ft  New  Orleans  Railroad  with  headquarters  at  Beau- 
mont, Texas. 


Mr.  W.  P.  Sproul  has  been  appointed  master  mechanic  of 
the  Atlantic  Coast  Line  at  Savannah,  Ga.,  to  succeed  Mr.  F.  S. 
Anthony,  resigned. 


Mr.  Jacob  Schilling  has  been  appointed  master  mechanic  of 
the  Chicago,  Peoria  ft  St.  Louis  Railway,  with  headquarters 
at  Peoria,  111. 


Mr.  Thomas  Nichols  has  been  appointed  machine  shop  fore- 
man of  the  Baltimore  ft  Ohio  at  Lorain,  Ohio,  to  succeed  Mr. 
W,  F.  Ryan. 


Mr.  F.  Burke  has  been  appointed  travelling  engineer  and 
airbrake  instructor  of  the  Duluth,  Missabe  ft  Northern,  with 
headquarters  at  Proctor,  Minn. 


Mr.  S.  T.  Park  has  been  appointed  acting  superintendent 
motive  power  of  the  Chicago  ft  Elastern  Illinois,  with  office 
at  Danville,  Ills.    He  has  been  master  mechanic  of  that  road. 


S.  Milliken  has  been  appointed  superintendent  of  motive 
power  of  the  Houston  ft  Texas  Central,  with  headquarters  at 
Houston,  Texas,  to  succeed  Mr.  S.  R.  Tuggles,  resigned. 


L.  L.  CoHieit  has  resigned  as  master  mechanic  of  the  New- 
ton ft  Northwestern  to  become  general  foreman  of  the  Chi- 
cago, Rock  Island  ft  Pacific  shops  at  Dalhart,  Texas. 


Mr.  J.  E.  Gould  has  been  appointed  master  mechanic  of  the 
Chicago,  Rock  Island  &  Pacific  at  Goodiand,  Kan.  He  was 
formerly  master  mechanic  of  the  Cincinnati,  Hamilton  ft 
Dayton. 


Mr.  R.  L.  Langtim  has  resigned  as  mechanical  engineer  of 

the  Denver  ft  Rio  Grande  to  become  mechanical  engineer  of 

the    Cincinnati.    Hamilton   ft    Dayton,    with    headquarters  at 
Lima,  Ohio. 


Mr.  H.  M.  Curry  has  been  promoted  from  the  position  of 
division  master  mechanic  of  the  Northern  Pacific  at  Staples, 
Minn.,  to  that  of  general  master  mechanic,  with  headquarters 
at  St.  Paul,   succeeding  Mr.  A.  W.  Wheatley. 


Mr.  William  Cockfield  has  been  appointed  locomotive  super- 
intendent of  the  Mexican  Railway,  with  headquarters  at  Ori- 
zaba. Mexico,  to  succeed  Mr.  J.  M.  Muir,  resigned.  Mr.  Cock- 
fieid  was  formerly  locomotive  superintendent  of  the  Inter- 
oceanic  Railway  of  Mexico. 


Mr.  George  W.  Smith  has  resigned  as  superintendent  of 
motive  power  of  the  Chicago  ft  Eastern  Illinois  to  become 
superintendent  of  machinery  of  the  Missouri  Pacific  Railway, 
with  headquarters  at  St.  Louis,  succeeding  Mr.  J.  W.  Luttrell, 
resigned. 


Edward  Longstreth,  who  was  for  a  number  of  years  general 
superintendent  of  the  Baldwin  Locomotive  Works,  and  a  mem- 
ber of  the  firm  of  Burnham,  Williams  ft  Co.,  died  in  Philadel- 
phia. February  24th,  at  the  age  of  64  years.  He  began  as  an 
apprentice  in  the  Baldwin  Works  in  1857,  and  ten  years  later 
became  general  superintendent.  After  three  years  in  this 
position  he  was  admitted  to  the  firm.  He  was  one  of  the  lead- 
ers in  the  development,  of  these  works,  and  contributed  In  a 
very  important  way  to  their  success. 


NEW  CATALOQUES. 


VAt.\-E  TitoTBLES  AND  IIow  TO  AVOID  Them.— .\  small  pamph- 
let from  Jenkins  Bros..  71  John  street.  New  York  City. 


Metal  Saws.— Catalog  No.  3  from  the  Higley  Machine  Com- 
pany of  New  York,  N.  Y..  debcribes  the  various  metal  saws  and 
saw   blade  grinders  made  by  thom. 

Drill-Grindebs.— Catalog  C  from  the  Washburn  shops  of  the 
Worcester  Polytechnic  Institute  of  Worcester.  Mass..  describes  th«» 
drill-grinders  manufactured  by  them. 

Milling  Macuinks. — A  handsome  catalopue  has  just  been  re- 
cieved  from  the  Kemi)smith  Manufacturing  Company,  Milwaukee. 
Wis.,  which  describes  their  line  of  milling  machines  and  attach- 
ments. 


Common  Sense  and  Mathematics.— In  a  small  pamphlet,  with 
this  title,  the  Lucas  Machine  Tool  Company,  Cleveland.  O..  empha- 
size the  advantages  afforded  by  their  "Precision"  boring,  drilling 
and  milling  machine. 

BuDA  Metals.— Bulletin  No.  11  from  the  Buda  Foundry  and 
Manufacturing  Company.  Railway  Exchange  building,  Chicago, 
describes  their  new  anti-friction  metals,  bronzes  and  hardened  or 
"steel"  copper. 

Motors.— Folder  No.  40;{8  from  the  Westinghouse  Electric  ft 
Manufacturing  Company  of  Pittsburg.  Pa.,  describes  their  type  F 
induction  motor  and  illustnites  some  typical  applications.  Folder 
4039  describes  their  type  K  dirwt  current  motors. 


Alternating  Current  Generator.s.— Bulletin  No.  .'K)  from  the 
Crocker-Wheeler  Company,  Ampere,  N.  J.,  drscribes  in  detail 
their  belt  type  alternating  current  generators,  which  are  made  in 
sizes  from  30  to  250  K.  W.  A. 


Trucks.- A  handsome  catalog  from  the  J.  G.  Brill  Company 
of  Philadelphia,  Pa.,  describes  in  detail  their  1!7  E  truck,  considers 
the  advantages  to  be  gained  by  its  u.se,  and  pre.sents  a  numlxT  of 
strong  testimonials  and  a  long  list  of  its  users. 


Vertical  Milling  Machines.— Catalog  No.  40  from  t'.ie  New- 
ton Machine  Tool  Works,  I'hiladelphia,  Pa.,  illustrates  several 
design.s  of  vertical  milling"  machines,  both  belt  and  motor  driven, 
which   are  specially  adapted  for  locomotive   and  railroad  rhops. 
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Tools  akd  Supplies  fob  Steam,  Water  and  Gas  Users. — 
A  pocket  catalog  from  the  Walworth  Manufacturing  Company, 
Boston,  Mass.,  manufacturers  of  brass  and  iron  goods  and  tools 
and  dealers  in  wrought  iron  pipe  and  supplies  for  steam,  water 
and  gas  work. 

Variable  Speed  Motor  Drives. — Bulletin  No.  37 A  from  the 
Northern  Electrical  Manufacturing  Company,  Madison,  Wis.,  con- 
siders the  best  types  of  controllers  to  use  with  variable  speed 
motor  drives  for  different  machine  tools  and  illustrates  several 
applications  of  Northern  motors. 


Variable  Speed  Motors. — Bulletins  5,  6  and  9,  series  B,  from 
the  Electro-Dynamic  Company,  Bayonne,  N.  J.,  furnish  data  and 
(limonsioDs  of  the  various  sizes  of  their  inter-pole  variable  speed 
motors,  describes  their  construction  in  detail  and  considers  the 
most  important  advantages  afforded   by   this  type  of  motor. 


Electric  Motors. — Circular  No.  1097  from  the  Westinghouse 
Electric  &  Manufacturing  Company,  Pittsburgh,  Pa.,  describes  in 
detail  their  type  K  direct  current,  series  wound  motors  for  crane, 
hoisting,  and  similar  service.  Circular  No.  1099  describes  their 
bi-polar  motoi-s  for  direct  current  circuits,  which  are  made  in 
sizes  from  1-6  to  l'}4  h.p.,  and  wound  for  110  and  220  volts. 


Protection  of  Steel  from  Corrosion. — The  April  number  of 
Graphite  contains  an  impressive  number  of  fine  engravings  of  nota- 
ble buildings  and  bridges  in  various  parts  of  the  world,  all  of  which 
are  protected  by  graphite  paints.  It  also  contains  seasonable 
talks  on  good  paint  and  good  painting.  Those  who  are  respou»;ible 
for  steel  structures  should  procure  copies  from  the  Joseph  Dixon 
Crucible  Company,  Jersey  City,  N.  J. 


How  to  Handle  Water  for  the  Locomotive. — Bulletin  No.  2 
from  the  Otto  Gas  Engine  Works,  360  Dearborn  street,  Chicago, 
considers  the  methods  of  supplying  water  to  locomotive  tenders 
and  describes  and  nicely  illustrates  their  stand  pipe,  new  steel 
bottom  tank  and  the  various  tank  and  water  column  fixtures  made 
by  them.  With  improved  appliances  water  can  be  discharged  into 
the  tender  tank  at  the  rate  of  6,000  gals,  per  minute. 


Progress  Reporter. — The  April  number  just  received  from  the 
Niles-Bement-Pond  Company  is  devoted  entirely  to  locomotive 
manufacture  and  contains  46  full-page  half-tone  illustrations  show- 
ing their  machines  and  cranes  as  installed  at  the  Schenectady  and 
the  Brooks  works  of  the  American  Locomotive  Company.  Every 
motive  power  officer  should  look  this  number  over  carefully,  as 
most  of  the  machines  are  adapted  to  locomotive  repair  shop  work, 
and  the  methods  of  handling  the  work  and  the  rate  at  which  some 
uf  the  parts  are  luathined  will  afford  the  means  of  a  valuable  and 
instructive  comparison  with  what  is  being  done  in  their  own  shops. 


NOTES. 


Crocker-Wheeler  Company. — Mr.  B.  A.  Schroder  has  been 
transferred  from  the  St.  Louis  to  the  New  Orleans  office,  to  suc- 
ceed Mr.  W.  P.  Field,  who  has  gone  to  the  Boston  office. 

I^Li^NNiNG,  Maxwell  &  Moore. — Mr.  E.  B.  Boye  has  been  ap- 
pointed manager  of  the  Cleveland  office  of  this  firm  in  Williams 
Block,  Cleveland,  O.  He  has  been  connected  with  the  Chicago  office 
for  the  past  five  years. 

Stockbridoe  Machine  Company. — This  company  announces 
that  they  have  made  arrangements  with  the  Niles-Bement-Pond 
Company  for  the  sole  agency  of  their  sbapers  in  New  York,  Boston, 
Chicago  and  London. 

The  Buda  Foundry  &  Manufacturing  Company. — This  com- 
pany has  been  successful  in  procuring  a  large  order  for  track 
supplies  to  be  used  in  the  Panama  Canal  work,  and  shipments 
are  now   being  made. 


American  Electric  &  Controller  Company. — Mr.  Chas.  D. 
Knight,  who  has  been  connected  with  the  engineering  departments 
of  the  General  Electric  Company,  National  Electric  Company  and 
the  Cutler-Hammer  Manufacturing  Company,  has  been  appointed 
chief  engineer  of  this  company,  and  under  his  supervision  a  com- 
plete line  of  alternating  and  direct  current  controllers,  starters, 
automatic  switches,  solenoids,  etc.,  will  be  manufactured  in  addi- 
tion to  the  "Rheocrat."  His  office  address  is  12  Dey  street.  New 
York. 


Crocker-Wheeler  Company. — The  Trustees  of  the  Sanitary 
District  of  Chicago  have  placed  an  order  with  this  company  for 
four  4,000-k.w.  3-phase  60-cycle  6,600-volt  alternating  current 
generators  with  exciters. 


The  W.  L.  Miller  Company. — This  company  has  been  organ- 
ized to  manufacture  and  contract  for  complete  power  plants,  auto- 
matic locomotive  boiler  washing  equipment,  for  washing  and  filling 
locomotive  boilers  with  water  heated  by  waste  heat;  for  vacuum 
heating  systems  for  roundhouses,  shops  and  terminal  buildings 
and  for  boilers,  engines,  pumps,  heaters  and  piping.  Mr.  W.  L. 
Miller,  the  president,  was  formerly  connected  with  the  Erie  Heat- 
ing Company,  but  has  severed  this  connection  to  form  the  com- 
pany which  bears  his  name.  The  offices  are  Clark  and  Monroe 
streets.  Fort  Dearborn  Building,  Chicago. 


New  Watson-Stillman  Plant. — The  Watson-Stillman  Com- 
pany have  moved  into  their  new  works  at  Aldene,  N.  J.,  where  ex- 
cellent shipping  facilities  are  available  on  the  Lehigh  Valley  Rail- 
road. The  plant  includes  a  100  by  182  ft.  machine  shop,  of  two 
stories,  and  a  120  by  35  ft.  annex,  a  62  by  100  ft.  store  house,  a 
60  by  74  ft.  pattern  shop,  a  50  by  30  ft.  blacksmith  shop  and  power- 
house with  electric  distribution.  This  plant  adds  greatly  to  the 
manufacturing  facilities  of  the  company,  all  of  the  equipment  being 
of  the  best,  and  it  also  provides  admirably  for  manufacturing  and 
finished  stores. 


J.  G.  Brill  Company, — This  company  has  lately  received  the 
following  orders  for  its  patented  "Eureka"  maximum  traction 
trucks:  180  for  the  Tokio  Electric  Railway  Company,  Japan; 
IM)  for  the  New  South  Wales  Government  tramways,  Australia ; 
40  for  the  Tokio-Densha  tramways,  Japan;  42  for  Marseilles, 
Prance,  and  40  for  Wigan,  England.  The  "Eureka"  truck  was 
planned  to  meet  all  the  difficult  conditions  found  in  cities,  and  is 
to-day  more  largely  used  than  any  other  truck.  The  advantages 
claimed  are  that  it  carries  long  cars  as  low  as  does  a  single 
truck,  and  by  bringing  the  load  at  certain  points  upon  the  side 
frames  near  the  large  yokes  has  the  traction  necessary  to  start 
quickly  and  climb  heavy  grades  easily.  The  truck  is  standard  in 
New  York,  Brooklyn,  Baltimore,  Boston,  London,  Liverpool,  Paris, 
Sydney,  Tokio  and  other  large  cities. 


Federal  Court  Sustains  Tesla  Patents. — In  pursuance  of 
a  decision  handed  down  by  him  on  February  20th,  in  the  United 
States  Circuit  Court  for  the  eastern  district  of  Wisconsin,  sus- 
taining the  contention  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  that  the  synchronous  motors  of  the  National 
Electric  Company  were  an  infringement  of  the  broad  rights  cov- 
ered in  Tesla  patents  Nos.  381968,  381969,  382280,  382281,  Judge 
Seaman,  in  Milwaukee,  on  February  24th,  enjoined  the  National 
Electric  Company  from  the  further  sale  of  such  motors.  The  de- 
cision in  the  suit  is  the  first  that  has  been  obtained  in  the  litiga- 
tion begun  some  time  ago  by  the  Westinghouse  Company  to  pre- 
vent the  sale  of  synchronous  motors  and  rotary  converters  by 
American  manufacturers  not  enjoying  a  license  under  the  Tesla 
iwlyphase  motor  patents.  A  decision  is  now  pending  in  the  United 
States  Circuit  Court  for  the  .southern  district  of  Ohio  in  the  suit 
brought  by  the  Westinghouse  Company  against  the  Bullock  Elec- 
tric Manufacturing  Company,  alleging  a  similar  infringement  of 
the  same  patent  rights  in  the  sale  of  Bullock  synchronous  motors 
and  rotary  converters.  The  final  hearing  in  the  latter  suit  was 
conducted  before  Judge  Thompson,  in  Cincinnati,  on  February 
7th  and  8th,  Mr.  Frederic  H.  Betts  and  Mr.  Page  appearing  for 
the  complainant.  The  Tesla  patents  involved'  in  these  suits  have 
been  the  subject  of  considerable  litigation  in  the  past  few  years. 
The  action  instituted  by  the  Westinghouse  Company  a  number  of 
years  ago  against  the  Thomson-Houston  Company,  for  alleged 
infringement  of  the  Tesla  patents,  was  discontinued  upon  the 
execution  of  a  patent  agreement,  under  which  the  General  Elec- 
tric Company  has  for  several  years  manufactured  and  sold  induc- 
tion and  synchronous  motors  and  rotary  converters.  A  number  of 
manufacturers  have  been  enjoined  from  manufacturing  induction 
motors,  but  the  decision  in  the  suit  against  the  National  Electric 
Company  is  the  first  court  ruling  that  the  synchronous  motor  is 
within  the  generic  Tesla  invention. 


WANTED — Position  as  roundhouse  foreman  by  man  of  execu- 
tive ability  and  knowledge  through  experience.  Has  held  such  a 
position  and  present  position  of  shop  foreman  for  six  years.  Ad- 
dress M.,  care  of  Editor,  American  ENGiifEER  and  Railroad 
Jouhnax,  140  Nassau  St.,  New  York. 
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DiVELOPMENT    OF    THE     FOUR-CYLINDER 
BALANCED  LOCOMOTIVE.       . 


With   Com.me.nts  on  Sui'ebhe.\tino. 


RY    A.    VON    BORRIKS. 


KiiiToi!"s    NoTK. — Pi-ofessor  von   Berries,   from   his   intimate 

'^so(  iation  with  the  modern   development  of  German  locomo- 

-vf"  prartiee  and  his  own  important  part  in  it,  is  qualified  by 

"le  experience  to  offer  suggestions  of  the  greatest  value  in 

'i'  present  stage  of  American  practice. 

Hip  iecent  development  of  the  locomotive  has  moved  in  two 

'♦'itions:     The   introduction   of  the  four-cylinder   balanced 

iiipoiind  locomotives  and  the  use  of  superheated  steam.    Many 

the  ideas  contained  in  the  present  types  are  not  new,  but 

v«'  been  published  a  long  time  ago  in    patents  and   papers. 

on  forgotten  again,  because  the  development  of  raUroad  ser- 

'-''  did  not  yet  need  them,  or  because   science  and   practice 

'M'p  not  then  able  to  use  them  profitably  in  regular  practice. 

The  four-cylinder  balanced  compound  locomotive,  which  had 

Is  fl -St  development  in  France,  then  in  Germany  and  Austria, 

^   now    regarded    very    favorably    in    the    United    States    of 

'"ipi'ica.  so  that  there  may  be  now  running  some  100  engines 

''  this  class,  which  number  will  increase  at  the  end  of  this 

ar  to  some  200.    The  good  results,  in  consumption  and  steady 

unning,  which  these  engines  showed  on  the  testing  plant  at 


the  St.  Louis  Exhibition  in  1904  seem  to  have  greatly  extended 
this  favorable  opinion  in  the  United  States. 

In  America  there  are  now  two  types  of  these  engines,  which 
resemble  their  European  predecessors  in  the  general  arrange- 
ment: The  Vauclain  type,  built  by  the  Baldwin  Works,  where 
all  four  cylinders  are  arranged  in  one  line  under  the  front 
end,  and  all  four  pistons  worlv  on  the  front  driving  axle,  as  in 
the  author's  system,  now  generally  used  in  Germany  and 
Austria,  and  the  Cole  type,  introduced  by  the  American  Loco- 
motive Company,  where  the  inside  pistons  work  on  the  first, 
the  outside  ones  on  the  second  driving  axle,  as  in  the  De  Glehn 
system,  generally  used  in  France.  The  Vauclain  system  is 
ilustrated  in  the  A.mkkic.^n  E.NCiiNEER  in  December,  1904,  page 
466,  the  Cole  in  May,  page  166,  and  the  De  Glehn  in  June, 
page  203.  [The  Vauclain  arrangement  is  now  built  as  men- 
tioned above,  and  also  divided,  as  are  the  De  Glehn  and  Cole 
arrangements. — Editor.] 

In  the  valve  gear  there  is  a  difference,  w^hich  is  independent 
from  the  general  arrangement  of  the  engines.  The  Vauclain 
engines  have  one,  the  Cole  engines  two  piston  valves  for  both 
cylinders  of  each  side,  driven  by  one  valve  stem,  and  accord- 
ingly giving  equal  cut-off  in  the  h.p.  and  l.p.  cylinders.  In 
this  respect  European  constructors  generally  prefer  to  give  the 
l.p.  cylinders  longer  cut-offs  than  the  h.p.  ones,  which  re- 
quires independent  motion  of  separate  valves.  In  the  De 
Glehn  engines  the  cut-off  in  the  h.p.  and  ip.  cylinders  is  kept 
fully  independent  from  each  other,  so  that  four  link  motions 
are  needed.  In  the  author's  valve  gear  a  fixed  proportion 
between  the  two  cut-offs  is  attained  with  only  two  link  mo- 
tions of  the  Heusinger-Walschaert  type  by  proper  dimensions 
of  the  main  levers. 

The  first  advantage  of  the  fouV-cylinder  engines  over  those 
of  two  cylinders  is  the  perfect  balancing  of  the  accelerating  and 
retarding  forces  of  the  reciprocating  parts  by  their  opposite 
or  opposed  n^otion  on  each  side,  without  balance  weights  in 
the  wheels.  Such  balance  weights  are  only  put  in  for  the 
equalization  of  the  revolving  parts,  so  that  no  centrifugal 
forces  disturb  the  equal  pressure  of  the  wheels  on  the  rails. 
This  advantage  applies  to  both  systems  of  motion  equally. 
By  the  self-balancing  of  the  reciprocating  parts  the  jerky 
motion  (in  longitudinal  direction)  is  suppre.ssed  totally,  if 
the  h.p.  and  l.p.  pistons  have  equal  weights,  otherwise  it  is 
reduced  to  a  minimum.  The  turning  motion  around  the 
center  of  gravity  is  reduced  theoretically  to  about  one-half, 
but  experience  shows  that  in  practice  It  is  negligible,  being 
overcome  by  the  diffnent  resistances  against  side  motions  on 
both  ends  of  the  engine. 

With  the  balancing  of  the  piston  or  steam  forces  in  the 
running  gear,  there  is  a  difference  between  the  systems.  In 
the  De  Glehn  and  Cole  arrangements  the  outside  pair  of  pistons 
work  on  the  second  driving  axle  just  in  thp  same  manner  as 
in  an  ordinary  outside  two-cylinder  engine.  Now,  experience 
shows  that  the  piston  forces  cause  a  wear  of  the  biasses  in  the 
axle-boxes  in  longitudinal  direction,  so  that  the  journals  are 
drawn  fore  and  aft  in  the  boxes,  causing  the  well-known 
blows,  and  this  causes  flat  spots  on  the  left  side  drivers,  on  a 
place  which  touches  the  rails,  when  the  crank  has  passed  its 
front  center.  This  flat  spot  seems  to  l)e  caused  by  a  short 
sliding  of  the  wheels  in  that  position.  It  is  always  on  the 
side  of  the  following  crank.  English  engines,  which  have  gen- 
era'ly  the  right  crank  following,  show  it  on  the  right  drivers. 
The  whole  matter  has  been  thoroughly  examined  by  Mr.  Busse. 
chief  mechanical  engineer  of  the  Danish  State  Railways. 

Now,  these  blows  and  those  caused  by  the  flat  spots  are  the 
usual  reasons  for  taking  the  engines  into  the  shops  for  fitting 
up  the  journal  brasses  and  turning  the  tires,  which  must  be 
dona  deep  enough  on  all  drivers  to  cut  away  the  flat  spot  on 
that  one  wheel.  The  only  way  to  delay  as  long  as  iwssible 
this  objectionable  wear  is  to  fit  the  l)rasses  as  tight  as  possible 
nearly  half  around  the  journals,  but  the  blows  come  again 
after  a  longer  run.  Now.  when  an  engine  goes  in  the  shops, 
everything  is  overhauled  and  made  ready  for  the  next  run- 
ning, so  that  the  cost  of  repairs  depend  to  a  great  extent,  not 
upon  the  miles  run,  but  upon  the  number  of  repairs.     The  en- 
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gine  which  keeps  running  for  the  largest  number  of  miles 
will,  therefore,  generally  be  the  cheapest  in  maintenance,  even 
if  it  is  more  complicated. 

In  the  De  Glehn  and  Cole  systems  the  second  driving  axle 
is  exposed  to  similar  but  smaller  piston  forces.  Therefore, 
these  engines  may  show  the  same  special  wear  after  a  longer 
run.  I  have  not  had  sufficient  experience  in  this  system,  but 
I  want  to  direct  the  attention  of  those  who  have  such  engines 
under  control  to  this  point.  For  the  first  driving  wheels  there 
is  no  fear  in  this  respect,  because  two-cylinder  inside  engines 
show  this  wear,  according  to  Mr.  Busse's  experience,  in  a  very 
reduced  degree. 

In  the  Von  Borries-Vauclain  system,  where  all  pistons  work 
on  the  front  driving  axle,  the  piston  forces  on  each  side  bal- 
ance themselves  to  a  great  extent.  The  journals  get  no  hori- 
zontal wear  in  their  brasses,  and  the  engines  run  free  from 
blows  and  irregular  wear  of  tires  until  they  must  go  to  the 
shops  for  general  wear.  Experience  on  the  Hannover  division 
of  the  Prussian  State  Railroads  has  shown  that  25  two-cylin- 
der 4 — 4 — 0  compounds,  engaged  in  heavy  express  service,  have 
run  as  an  average  some  41,000  miles  from  one  turning  of  the 
drivers  to  the  next,  whereas  9  four-cylinder  engines  of  the 
4 — 4 — 0  and  4 — 4 — 2  types  reached  67,000  miles  as  an  average, 
some  of  them  more  than  90,000  miles.  These  figures  prove  the 
economy  of  these  four-cylinder  engines  in  maintenance.  It 
would  be  very  interesting  if  American  railroads  would  fix  sim- 
ilar figures  for  both  types  of  engines,  and  try  their  running 
after  averaging  40,000  to  60,000  miles. 

Another  advantage  of  the  four-cylinder  engines  against  the 
two-cylinder  ones  is  the  practically  unlimited  diameter  of  the 
cylinders,  so  that  they  may  be  dimensioned  so  as  to  do  their 
heaviest  work  with  economical  expansion.  Also  the  draft  on 
the  fire  is  more  uniform  from  the  four  jets  per  revolution,  in- 
stead of  two,  and  by  the  reduced  exhaust  pressure  of  the  steam 
caused  by  the  greater  expansion.  For  these  reasons,  the  four- 
cylinder  engines  steam  better  at  slow  and  medium  speeds,  that 
is,  they  take  the  inclines  at  higher  speeds. 

As  to  the  valve  gear,  extensive  trials  have  been  made  by 
German  and  French  railways  to  find  the  best  proportions  of 
cut-off  in  the  h.p.  and  I. p.  cylinders,  also  on  two-cylinder  com- 
pounds. Of  course,  this  proportion  depends  much  upon  the 
dimensions  of  the  gear,  especially  the  clearance  space  in  the 
h.p.  cylinders  and  the  inside  clearance  of  the  h.p.  valves.  Gen- 
erally, it  has  been  found  that  a  cut  off  of  15  to  20  per  cent, 
longer  in  the  l.p.  cylinders  than  in  h.p.,  or  a  fixed  cut-off  of 
60  to  70  per  cent.  In  the  l.p.  gives  the  greatest  economy  in 
steam  consumption."  But  it  must  be  stated  that  nearly  all  the 
engines  have  too  small  ports  in  the  l.p.  cylinders,  their  sec- 
tion being  only  1-14  or  1-16  of  the  piston  area.  This  fault  is 
also  the  real  reason  why  compounds  in  so  many  cases  would 
not  do  for  high  speeds.  The  Prussian  4 — 4 — 0  express  engine 
introduced  by  the  author  in  1891  was  one  of  the  first  with 
ports  of  suflacient  section,  and  has  done  very  good  work  at 
high  speeds.  With  small  ports  the  cut-off  in  the  Ip.  cylinder 
had  to  be  enlarged  with  increasing  speed,  for  the  purpose  of 
giving  the  steam  larger  passages.  Recent  experiments  with 
four-cylinder  engines,  where  the  l.p.  cylinders  have  ports  of 
1-10  to  1-8  of  the  piston  area,  show  that  the  cut-off  may  be 
reduced. 

The  real  reason  why  the  l.p.  cylinder  should  have  a  longer 
cut-off  than  the  h.p.  is  to  keep  the  intermediate  pressure  low 
enough  to  prevent  too  high  compression  in  the  h.p.  cylinders, 
with  reasonable  clearance  spaces  and  inside  cuts  in  valves. 
Of  course,  It  is  possible  to  run  an  engine  with  a  proportion  of 
piston  areas  of  1  to  2.8  with  equal  cut-off  of  30  per  cent,  in 
both  cylinders,  but  then  the  h.p.  cylinder  must  have  a  clear- 
ance of  22  per  cent,  and  large  inside  clearance  In  the  valve,  so 
that  the  engine  will  work  less  economically  when  run  with 
longer  cut-offs.    The   degree  of  expansion  at  30  per  cent.  Is 

0.3  +  0.22  1 


l.p.  cylinder  is  15  to  20  per  cent,  greater  than  in  the  h. 
Tbe  total  degree  of  expansion  at  0.3  is 

0.3  +  0.12         1 


p.  cue. 


2.8  5.4. 

With  a  piston  proportion  of  1  to  2.5  a  clearance  of  12  per 
cent.  In  the  h.p.  cylinder  Is  sufilclent  when  the  cut-off  in  the 


2.5  6. 

This  engine  will  work  more  economically  at  longer  cu'  .ffs, 
because  the  intermediate  pressure  thus  rises,  and  the  a\. 
pression  fills  up  the  h.p.  clearance  space  better,  corre  .ng 
the  shorter  compression.  Therefore,  the  differential  t  oU 
enables  the  engine  to  work  more  economically  with  diff'  nl 
tractive  force.  As  in  thei  four-cylinder  engine  itself,  in  ai 
parison  with  the  two-cylinder,  economy  stands  against  m- 
plicity,  but  I  believe  the  economy  will  prove  preferable. 

The  well-known  fault  of  the  two-cylinder  compounds,  ..^t 
the  great  degree  of  total  expansion  causes  much  condensu  ou 
in  the  l.p.  cylinders,  is  felt  still  more  on  the  four-cylinder  vn- 
gines,  because  they  work  with  still  larger  expansion,  'iiiis, 
condensation,  of  course,  reduces  the  economy.  Examlna*;  'ns 
of  indicator  cards  seem  to  show  that  there  is  very  small  mi- 
densation  in  the  h.p.  cylinders.  Therefore,  it  would,  perl'  p.^. 
be  a  good  plan  to  superheat  the  steam  on  its  way  from  ihe 
h.p.  to  the  l.p.  cylinders,  which  might  be  done  by  a  siuiple 
superheater  in  the  smokebox.  The  difficulties  of  the  high 
pressure  and  high-superheated  steam  would  be  avoided  by  this 
method.  Of  course,  the  l.p.  cylinders  would  have  to  be  larger 
in  proportion  to  the  larger  volume  of  the  superheated  steam. 

This  leads  me  to  the  superheater  engines,  of  which  the  first 
was  built  In  Germany  in  1898,  according  to  plans  prepared 
by  Mr.  W.  Schmidt,  of  Wilhelmshohe.  (This  superheater  was 
shown  in  the  American  Engineeb,  November,  1902,  page  340.) 
Mr.  Schmidt's  intention  was  to  superheat  the  steam  to  such 
an  extent  that  condensation  in  the  cylinders  would  be  avoid- 
ed. For  this  purpose  the  steam  of  176  lbs.  pressure  and  374 
deg.  of  heat  must  be  superheated  to  about  572  deg.  Theo- 
retically, superheating  to  this  extent  should  give  an  econ- 
omy of  fuel  of  some  25  per  cent,  and  of  water  of  some 
30  per  cent.,  compared  with  simple  engines  for  the  same 
total  work.  As  soon  as  the  speed  is  higher  than  that  which 
corresponds  to  the  limit  of  adhesion,  because  of  the  in- 
creased capacity  obtained  per  unit  weight  of  the  engine, 
superheating  becomes  still  more  effective.  An  ordinary  ex- 
press engine  consumes  one-half  of  its  tractive  force  f»r  its 
own  motion;  a  superheater  engine  of  same  weight,  which  pro- 
duces 30  per  cent,  more  total  tractive  force,  would  draw  a 
train  of  60  per  cent,  heavier  weight  at  the  same  speed. 

These  favorable  figures  seem  to  be  not  quite  fulfilled  now. 
But  it  has  been  stated  that  a  superheater  engine  of  the 
4 — 4 — 0  type  weighing  some  54  tons  does  the  same  work  in 
express  service  which  requires  a  4 — 4 — 2  compound  of  62  tons. 
The  work  done  by  the  superheater  engines  or,  properly  said, 
by  the  superheated  steam,  is  excellent,  the  gain  increasing  with 
the  speed.  The  small  consumption  of  water  is  specially  favor- 
able for  long  runs.  On  the  other  hand,  the  superheater  engines 
are  still  more  liable  to  defe<'ts,  and  they  are,  therefore,  often*  r 
and  altogether  longer  in  the  shops  than  other  engines.  This 
is  caused  partially  by  the  heavier  wear  of  driving  boxes  ar  d 
tires,  imrtially  by  occasional  defects  of  the  special  parts  con- 
nected with  the  superheating. 

The  simplest  type  of  locomotive  superheater  is  the  Plelor',. 
in  which  the  central  portion  of  the  boiler   flues  is  inclos*  ' 
by  a  case,  and  thereby  separated  from  the  boiler,  the  wal- 
being   kept   out   by    the   case.     The   steam   from    the   thrott 
passes  through  this  case  and  among  the  tubes  on  Its  way 
the  cylinders.    This  superheater   Is  regarded   favorably  he) 
in  Germany,  because  of  its  simplicity,  and  because  it  giv' 
no  trouble  in  service.     In  some  cases  the  tubes  have  becon' 
corroded   outside,  but  this  is  the  only  point  requiring  attei 
tlon.     In  all  other  respects  boilers  fitted  with  these  superhea 
ers  are  worked  like  others.    A  special  feature  of  the  Pieloc 
superheater  is  that  it  may  be  applied  to  old  boilers. 

The  horizontal  wear  of  the  driving  brasses  and  the  resultin 
blows  and  Irregular  wear  of  tires,  as  previously  described,  J~ 
greater  than  on  other  simple  engines,  because  the  superhea' 
ers  have  larger  pistons,  on  account  of  tlje  larger  volume  o' 
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-lie  steam,  and,  therefore,  the  piston  forces  are  greater.  Com- 
ared  with  compounds,  the  difference  is  still  greater.  I  have 
JO  figures,  like  those  mentioned  before,  when  comparing  the 
,  ,vo  and  four-cylinder  compound^,  but  it  is  important  to  state 
ill  practice  the  wear  of  tires  for  100,000  miles  running  with  the 
iifferent  types  of  engines.  Of  course,  this  figure  and  the 
c^mooth  running  would  be  nearly  as  good  as  with  the  four- 
.ylinder  balanced  compounds,  if  the  superheater  engine  is 
rlso  built  with  four  cylinders  in  the  same  manner.  But  then 
'he  question  arises,  whether  it  will  not  be  better  to  retain 
I  he  compound  system  with  superheated  steam.  The  question 
•  an  only  be  settled  by  experience.  On  the  Canadian  Pacific 
Railroad  the  superheater  compounds  seem  to  have  been  more 
economical  than  similar  simple  engines,  but  the  results 
seem  not  sufficient  to  settle  the  question.  The  four-cylinder 
simple  engine  would,  of  course,  be  simpler,  but  the  compound 
would  pi'obably  be  more  economical,  owing  to  the  larger  de- 
gree of  expansion  and  the  larger  opening  of  the  ports  by  the 
valves. 

Regarding  the  occasional  defects,  or  "locomotive  failures," 
what  Mr.  Basford  reports  from  the  English  railways,  that 
engine  failures  on  trains  are  very  unusual,  also  applies  to 
German  railways.  Now,  it  is  well  known  how  successfully 
Mr.  Schmidt  and  Mr.  Garbe  have  overcome  the  great  diffi- 
culties which  stand  against  the  use  of  steam  of  such  high 
temperatures;  but  there  are  some  features  in  this  system 
which  occasionally  give  trouble.  What  I  have  to  say  about 
this  may,  perhaps,  be  useful  for  our  American  colleagues,  to 
enable  them  to  avoid  the  same  difficulties. 

The  large  flue  tube  which  conducts  a  part  of  the  fire  gases 
to  the  Schmidt  smokebox  superheater  is  liable  to  leak  at  its 
connection  with  the  firebox  tube  plate,  if  this  connection  is  not 
made  with  the  greatest  care.  The  flues  of  that  superheater 
sometimes  break  near  the  tube  plates  of  the  steam  boxes,  in 
which  they  are  fastened,  probably  by  strain  from  expansion, 
by  heat  or  vibration.  Such  a  breakage  makes  the  engine  unfit 
to  continue  its  run,  because  the  tube  ends  cannot  he  filled  up 
hy  plugs  like  a  broken  flue.  The  inside  walls,  which  separate 
the  superheater  from  the  inner  space  of  the  smokebox  are  ex- 
posed to  high  heat  and  burnt  or  bent,  even  if  made  of  cast 
steel,  instead  of  sheet  iron.  For  these  reasons  I  prefer  the 
newest  style  of  superheaters  of  the  Schmidt  and  the  Cole 
types,  where  the  superheater  tubes  are  put  into  a  number  of 
enlarged  flues  in  the  .upper  part  of  the  boiler.  These  flues 
will  not  be  more  liable  to  trouble  than  the  others,  because 
they  are  secured  in  the  same  manner,  and  the  superheater 
tubes  are  free  to  expand  and  well  supported.  This  style  of 
superheaters  also  give  the  least  weight.  The  Schmidt  fire  tube 
superheater,  as  applied  to  a  Canadian  Pacific  locomotive,  was 
illustrated  in  the  Ameeican  Engineer  in  September,  1903,  page 
317,  and  the  Cole  superheater  in  September,  1904,  page  338,  and 
December  of  that  year,  page  456. 

In  the  main  steam  tubes  which  conduct  the  steam  to  the 
cylinders  all  brass  or  copper  parts  must  be  avoided,  because 
thosf'  materials  do  not  stand  the  heat.  Also  I  would  prefer 
to  conduct  the  side  steam  tubes  immediately  to  the  valve 
chests  In  the  usual  American  manner  through  ports  in  the 
saddles,  because  the  saddles  would  be  heated  locally  too  much, 
causing  excessive  inner  strains,  which  might  cause  breakages. 
Also  there  would  be  a  great  loss  of  heat  In  the  great  mass  of 
♦he  saddle.  For  the  same  reasons  the  walls  of  the  valve  chest, 
where  they  are  exposed  to  the  superheated  steam,  should  be 
insulated  or  Independent  from  the  other  parts  of  the  cylin- 
der casting,  especially  from  the  cylinder  walls  themselves, 
where  the  heat  would  cause  friction  of  the  pistons.  The  steam 
pipes  and  valve  chests  must  be  large  enough  to  act  as  a  reser- 
voir for  the  cylinders,  together  with  the  superheater. 

The  small  piston  valves  employed  by  Mr.  Schmidt  of  only 
^  ins.  diameter,  with  double  ports  for  admission,  are  very 
light,  durable  and  simple,  but  they  have  no  packing  rings,  and 
a  considprable  part  of  the  steam  passes  around  them  into  the 
f^xhaust.  It  is  difficult  to  fit  them  in  the  proper  manner,  so 
as  to  avoid  friction  on  the  one  hand  and  excessive  leakage 


on  the  other.  Friction  has  in  some  cases  caused  breakage  of 
valve  stems.  The  first  superheater  engines  had  larger  pistons 
with  packing  rings,  which  worked  quite  well  and  were  tighter. 
Also  in  this  question  experience  must  show  what  sort  of  valve 
will  be  the  preferable  one. 

Superheated  steam  is  lighter  than  saturated,  and,  there- 
fore, passes  the  ports  and  passages  with  less  resistance. 
Therefore,  the  ports  can  be  kept  smaller  in  section,  and  the 
lead  of  the  valves  should  be  smaller  than  usual,  especially 
with  double-ported  valves,  to  secure  easy  working  of  the  en- 
gine. For  large  lead  causes  much  friction,  hot  crank  pins 
and  loose  cylinders.  The  economy  of  locomotives  depends 
much  upon  the  proper  lead. 

I  hope  that  the  foregoing  remarks  will  be  of  some  utility 
to  our  American  colleagues  in  directing  their  attention  to 
some  points,  which  seem  essential  in  the  present  development 
of  the  locomotive. 


LOCOMOTIVE  TESTS  AT  THE  ST.  LOUIS  EXPOSITION. 


THK  CLASS  H   6   A,   2 — 8 — 0  LOCOMOTIVE. 


No.  1,499  of  the  Pennsylvania  Railroad,  tested  at  St.  Louis 
last  year  on  the  testing  plant,  illustrated  in  this  journal  last 
month,  was  the  first  locomotive  ever  to  undergo  such  a  re- 
markably thorough  series  of  tests.  Bulletin  No.  4,  published 
by  the  Pennsylvania  Railroad  System,  records  this  series  of 
tests  in  full,  and  is  a  valuable  document.  It  records  seven- 
teen tests  made  from  June  11th  to  June  27th  of  last  year.  No 
test  was  shorter  than  130  minutes,  and  the  longest  was  210 
minutes.  Until  the  complete  record  of  the  tests  made  on  all 
the  locomotives  are  available,  as  they  will  be  later  in  book 
form,  no  comparisons  can  be  drawn,  and  to  properly  represent 
the  performances  of  the  first  locomotive  the  entire  bulletin 
should  be  reproduced.  An  idea  of  the  performance,  however, 
may  be  given  by  stating  the  ranges  of  the  data. 

The  lowest  average  boiler  pressure  was  176.9  lbs.,  while  the 
highest  was  203.4  lbs.;  in  general,  the  variation  of  average 
pressure  did  not  exceed  5  per  cent.  The  quality  of  sleam,  as 
measured  by  a  throttling  calorimeter,  was  uniformly  high,  the 
moisture  never  exceeding  ly^  per  cent.  The  equivalent  lbs. 
of  water  evaporated  per  sq.  ft.  of  grate  surface  per  hour  ranged 
from  262  to  625.  The  equivalent  evajK) ration  per  sq.  ft.  of 
heating  surface  ranged,  from  5.18  to  12.39  lbs.  per  hour.  The 
maximum  boiler  horse  power,  based  on  34.5  units,  was  891.3; 
the  horse  power  per  sq.  ft.  of  heating  surface  ranged  from 
0.15  to  0.359.  The  dry  coal  per  sq.  ft.  of  grate  area  per  hour 
ranged  from  22.7  to  86.4  lbs.  The  coal  burned  per  sq.  ft.  of 
heating  surface  per  hour  ranged  from  0.450  to  1.713  lbs.  Fire- 
box temperatures  ranged  from  1,427  to  2,112  deg.  Fahr.,  and 
the  smokebox  temperatures  from  561  to  726  deg.  Fahr. 

The  equivalent  evaporation  per  lb.  of  dry  coal  ranged 
from  11.53  to  6.63  lbs.  The  efficiency  of  the  boiler  dropped 
rapidly  as  the  rate  of  evaporation  Increased,  the  range  being 
between  78.93  per  cent,  and  45.37  per  cent.  In  the  smokebox 
gases  the  carbon  dioxide  ranged  from  9.75  to  13.03  per  cent. 
The  lowest  speed  at  which  any  test  was  run  was  6.67  miles 
per  hour,  and  the  highest  speed  26.68  miles.  The  highest  in- 
dicated horse  power  was  1,036,  obtained  at  35  per  cent,  cutoff, 
at  a  speed  of  120  r.p.m.  The  best  performances  of  the  engine 
was  at  31  1-3  per  cent,  cutoff  and  120.12  r.p.m.  (about  20  miles 
per  hour),  and  under  which  condition  the  steam  consumption 
was  23.43  lbs.  per  indicated  horse  power  per  hour.  The 
maximum  average  recorded  drawbar  pull  was  2,278  lbs.  at  80 
r.p.m.  and  37  per  cent,  cutoff.  Higher  drawbar  pulls  were  not 
obtained  because  of  the  danger  of  stalling  the  brakes  at  low 
speeds  and  long  cutoffs.  A  maximum  dynamometer  horse 
power  of  848.6  was  obtained  at  120  r.p.m.  and  35  per  cent, 
cutoff.  The  general  tendency  was  to  increase  the  coal  per 
dynamometer  horse  power  as  the  speed  increases,  the  min- 
imum coal  rate  being  3.54  lbs.  and  the  maximum  rate  6.48 
lbs.  The  lowest  steam  consumption  was  26.14  lbs.  per  dyna- 
mometer horse  power  hour,  obtained  at  80  r.p-ai.  and  37  per 
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cent,  lutoff.  The  average  value  of  frictional  horse  power  for 
speeds  of  40.  80,  120  and  ItO  r.p.m.  was  83.1,  132.5,  187.2  and 
224.2.  respectively.  The  machine  efficiency  ranged  from  72.89 
to  84.82  per  cent.  The  maximum  evaporative  power  of  the 
boiler  was  between  25.000  and  26,000  lbs.  of  dry  steam  per 
hour,  which  is  equivalent  to  a  rate  of  evaporation  of  between 
|u  and  11  lbs.  per  sq.  ft.  of  heating  surface  per  hour. 

The  record  of  t!ie  tests  is  given  in  admirably  complete  form, 
by  aid  of  tables  and  diagrams;  the  pamphlet  also  includes  a  de- 
tailed record  of  the  data,  drawings  illustrating  the  engine, 
indicator  cards  and  summaries  of  results.  Those  interested 
in  the  development  of  the  American  locomotive  should  procure 
copies  of  this  record,  as  it  is  impossible  to  properly  present 
the  results  in  an  abstract. 

This  locomotive  was  one  of  eight  tested  at  the  exposition, 
and  the  final  restilts.  affording  an  opportunity  for  comparisons, 
will  be  awaited  with  the  greatest  interest. 


STEEL   CAR  DEVELOPMENT. 


Pe.XXSYLVANIA  R.^IUIOAD. 


VL 


(For  previous  article  see  June,  1904,  page  209.) 

This  series  of  descriptions  of  Pennsylvania   Railroad  ste« ! 
cars  has  been  interrupted,  and  will  now  be  brought  down  to 
date.     Previous  articles  will  be  found  in  the  volume  of   190.? 
pages  352,  402,  435.  and  in  1904.  on  pages  3  and  209. 

The  latest  design  is  Class  Gr.A,  which  is  a  development  ot 
the  Gl  class,  described  on  page  435  in  December.  1903.  Th. 
latter  design  has  remained  until  recently  the  single  standar'1 
coal  car  of  this  road.  The  type  was  brought  out  in  pressei' 
steel  on  the  Bessemer  &  Lake  Erie  Railroad,  and  its  adoption 
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•  the  Pennsylvania  settled  the  form  and  type  of  the  largest 
inber  of  steel  cars  built  in  this  country.     The  type  resulted 

om  the  Class  Go,  wooden  car.     The   design  of  the  Gl  was 

iiiultaneous  with  the  Gm  car,  shown  in  November,  1903,  page 
■     The  weight  of  the  Gi,  is  39,150  lbs.;  the  cubical  capacity, 

v:t7  cu.  ft.,  and  its  ratio  of  paying  to  dead  load,  36.4  per  cent. 
:  i>i-  the  construction  the  description  of  this  car  may  be  con- 
-ulted. 

The  Gla  car  is  mainly  a  structural  instead  of  a  pressed 
si  eel  car,  and  it  has  straight  (instead  of  "fish-bellied")  longi- 
Midinal  sills,  of  10-in.  channels,  reinforced  at  the  lower  flanges 
with  3^/^  by  3V^  by  '^-in.  angles,  as  shown  in  the  sectional 
1  iows.  It  has  no  side  sills  between  the  bolsters,  the  short 
X  in.  channels  reach  only  from  the  end  sills  to  the  bolsters. 
This  is  the  first  hopper  coal  car  of  50  tons'  capacity  on  this 
road  built  in  large  numbers,  utilizing  the  side  plates  in  carry- 
ing the  load.  The  Gm  hopper  car  (November,  1903,  page  402), 
however,  was  constructed  in  this  way,  and  established  this 
principle  in  1896. 

The  Glv  design  is  similar  to  the  Gi>  in  size  and  general 
it-atures.     It  has   the  following  dimensions: 


gear,  which  has  proved  entirely  satisfactory  in  service.  A 
large  number  of  these  have  been  in  use  for  several  years  with- 
out one  having  opened  accidentally.  This  gear  is  operated  by 
a  squared  shaft  extending  across  the  car.  The  door  links 
terminate  at  their  upper  ends  in  the  form  of  hooks.  Thes^ 
hooks,  when  in  the  closed  position,  are  drawn  down  over  the 
.Shalt  castings,  locking  the  doors  securely. 

The  Gi..v  car  is  presented  out  of  its  order  in  this  series,  be 
cause  it  is  the  latest  design  of  the  Pemisylvania  Railroad. 


CAPACITY  IN  LOCOMOTIVES. 


Seldom  has  a  subject  connected  with  locomotive  practice 
been  acorded  the  genial  reception  which  is  given  quite  gener- 
ally to  that  of  superheating.  Thus  far  only  two  roads  on  this 
continent  pretend  to  know  superheating  from  experience,  but 
everybody  having  to  do  with  locomotives  is  ready  to  talk  about 
it,  and  those  who  have  no  superheatei-s  appear  to  know  most 
about  the  principle.  Was  there  ever  before  au  improvement 
of  the  locomotive  which  impressed  people  as  this  has?    There 
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CLASS   GLA  HOPPER    COAL    CAR. 

Total    length   over   euU  sills 32  ft.   2  ins. 

Lieugth   inside 30  ft.  5  ini 

Length  between  truck  centers    ,.,.•...;.  ,...,^..,,v   22  ft.  3  ins. 

Total   height  above  rail    .•.■...i.^,. ;>'»>.■...    10  ft.  0   ins. 

Total     width ..■..vi.i  .:."...;'..  .    10   ft.   1%    'is. 

Width    inside    .-.,..  j'.. v.,;..;  .-.,.'.:;• 9  ft.  G  ins. 

^Veight    ..i.Vi4v-.-.*-i.^-.  ;...■... 38.600    lbs. 

'ubiial  capacity,   level   full    .  ..:.".;..,-... »:..i. »-.:;. v.- i .  •    1,683.4   cu.   ft. 

Cubiial  capacity,  heaped   ..  c, .....;.-.;  iiV'.;,'...- i. 1,900  cu.  ft. 

llatio  dead  to  paying  load   *  ..1 .. .....Vi.-,../i  .  ,.*..;,■..  .    35.1  per  c€nt. 


The  weight  is  550  lbs.  less  than  that  of  its  predecessor.  For 
the  first  time  on  the  Pennsylvania  a  single  plate  body  bolster 
i.s  employed  in  this  type  of  car.  It  is  secured  to  the  inclined 
floor  between  two  5  by  Z^>  by  %-in.  angles.  To  provide  for 
end  shocks  the  center  sills  have  a  cover  plate  6  ft.  8V^  ins. 
long,  extending  from  (he  hood  of  the  hopper  to  a  point  more 
than  half-way  from  the  bolsters  to  the  end  sills.  The  diagonal 
bracing  of  the  ends  of  the  frame  is  shown  clearly  in  the  plan 
view.  In  the  center  of  the  car  diagonal  plates  stiffen  the 
construction,  as  indicated  in  the  side  elevation.  Instead  of 
'i-in.  side  plates  on  the  preceding  design,  the  Gi. v  has  plates 
only  3  16-in.  thick,  which  still  further  lightens  the  construc- 
tion. 

These  cars  are  equipped  with  the  Simonton  door  operating 
gear,    which     is    illustrated     because    it    is    an     inexpensive 


must  be  something  in  it.  There  fts  something  in  it,  and  moxe 
than  that,  opinions  with  respect  to  locomotive  practice  in  this 
country  ai-e  changing  very  rapidly.  People  are  now  ready  VJ 
apply  to  the  locomotive  the  principles  which  have  brougul 
marine  and  stationary  engines  to  their  present  developmeni. 
Why  is  this.  Is  it  because  of  a  desire  to  advance  economy  or 
efficiency  for  its  own  sake?  It  is  because  up  to  tJiis  time  the 
locomotive  has  grown  mainly  by  increasing  size  in  order  to  in- 
crease capacity.  Details  of  small  engines  which  give  no  trouble 
are  exceedingly  troublesome  when  made  bigger  for  the  power- 
ful engines  of  to-day.  Weights  have  incr^a^ed  to  the  point  of 
jeopardizing  cool  running  even  with  the  very  best  designs. 
Merely  increasing  size  is  unwise,  unscientific  and  wrong.  The 
time  has  come  for  making  the  most  out  of  the  weights  which 
must  be  used  and  improvements,  such  as  superheating.  a;e 
accepted  and  gladly  accei)ted  because  they  offer  means  for  in- 
creasing capacity. 

Compounding  has  never  been  appreciated  by  locomotive  men 
until  now,  when  it  is  clearly  understood  to  be  a  source  of  in- 
creased capacity.  Improved  valve  gears  have  had  the  "cold 
shoulder"  for  many  years,  but  nowadays  people  are  talking 
about  them  and  they  frequently  ask  which  of  several  recently 
developed  is  the  best  and  most  likely  to  justify  trial.  Ten  years 
ago  a  man  with  an  automatic  stoker  would  have  been  politels' 
(perhaps)  bowed  out  of  the  office.  Now  many  are  looking 
eagerly  for  the  man  who  has  a  feasible  plan  to  suggest  for  me- 
chanical stoking. 

All  this  has  come  rather  suddenly.  It  all  points  in  one  di- 
rection—toward the  greatest  period  of  development  of  the  loco- 
motive and  it  justifies  great  hopes  for  the  immediate  future. 
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COMPOUND    SUPERHEATER    FREIGHT  LOCOMOTIVE- 


2—8 — 0  Type  "Soo  Line"  Railway. 


Two-cylinder  compound  locomotives  of  the  2 — 8 — 0  type 
having  Cole  superheatere  have  been  put  into  service  by  the 
Minneapolis,  St.  Paul  &  Sault  St.  Marie  Railway,  which  are 
generally  similar  to  but  are  heavier  and  more  powerful  than 
others  of  the  2 — 8 — 0  type  used  on  this  road.  The  new  ones 
have  37.300  lbs.,  as  compared   with  37,000  lbs.  tractive  effort 


Engine  truck  wheels,  diameter .33  ins. 

Kngine  truck,   journals G   by    10    Ins. 

BOII.KU. 

Style Extended  wagon  top. 

Working   pressure 210    lbs. 

Outside  diameter  of  first   ring 67%   In?. 

Firebox,  length  and   width 08   by  70  ins 

Firebox  plates,  thickness %    and    %    in. 

Firebox,   water  space 5  and  4%    Ins. 

Tubes,  number  and  outside  diameter 224   2-in. ;  40  3Vi-ln. 

Tubes,   gauge  and  length 11    and   S.    15  ft.   9   ins.  long. 

Ht-ating  surface,   tubes ..-....,....,...,..,-...,,.,....  2,407.5    sq.    ft. 

Heating   surfac*'.   firrhox  ....''.  .\  ...  1. .,-..;.  .V.  . ir>S   sq.   ft 


COMPOUND  IX>COMOTIVK  WITH  SUPERHEATERS.-  'SOO"  I.INE  RAH.WAY. 
T.A.  FoQUK,  ilcvhanival  Superintendent.  Aaikkic.vn   liOCOMorivE  Company.  Builders. 


of  the  previous  class.  These  engines  were  built  at  Schenec- 
tady. The  Cole  superheater  provides  2G1.4  sq.  ft.  of  heating 
surface,  which  is  slightly  less  than  10  per  cent,  of  the  total 
heating  surface.  The  superheater  is  provided  for  in  40  tubes 
314  ins.  in  diameter.  While  the  arrangement  of  the  super- 
heater is  that  used  previously  by  Mr.  Cole,  the  superheater 
tubes  have  been  changed  somewhat  from  previous  construc- 
tion. The  combination  of  two-cylinder  compounding  and  su- 
perheating will  be  watched  with  interest,  as  it  is  an  open 
question  whether  compounding  is  nece.ssary  with  superheated 
steam.  This  road  has  a  number  of  2 — 8 — 0  type  2-cylinder 
compounds  which  are  giving  very  satisfactory  service,  and  the 
opportunity  for  comparison  is  an  excellent  one.  The  Canadian 
Pacific  two-cylinder  comiK)und  with  superheater  was  illus- 
trated in  this  journal  in  September,  1903.  page  317,  and  the  , 
performance  was  recorded  in  December,    1904,   page   457. 

These  locomotives  were  designed  under  the  direction  of  Mr. 
T.  A.  Foque,  mechanical  superintendent  of  the  road.  The  chief 
dimensions  are  given  in  the  following  table: 

rOMPOlTND   SUPERHEATER   FREIGirr  I.OCOMOTIVE— "SOO  LINE  " 

GE.NEKAI.    UATA. 

Gauge  4  ft.   8M.   ins. 

Service    Freight. 

Fuel    Bituminous    coal. 

Tractive    power    37,300  lbs. 

Weight    in   working   order 201,500  lbs. 

Weight    on    drivers 172,000  lb?. 

Weight  on  leading  truck 29,500  Ib.s. 

Weight    of   engine   and  tender    in    working   order 318,400  lbs. 

Wheel    base,    driving 17    ft. 

Wheel  base,  total 25  ft.   11   Ins. 

Whe«l  base,  engine  and  tender 55  ft.  10^^  Ins. 

RATIOS. 

Tractive  weight  -?-  tractive  effort 4.61 

Tractive  effort  z  diam.  drivers  -=-  heating  surface 916 

Heating    surface    -7-    grate    area 54.8 

Total    weight    -4-    tractive    effort 54.0 

CYUNDKRS. 

Kind Compound. 

Diameter  and  stroke. 23  and  35  by  34  Ins. 

Piston   rod,  diameter. . vjJ^i.J-. 4    Ins. 

VALVES. 

Kind    Piston   and  slide. 

Greatest  travel 6  Ins. 

Outside   lap H.P.,  I14    ins. ;   L..P.,  1   In. 

Inside    clearance %     In. 

Lead   In    full    gear Line   and   line. 

WHEELS. 

Driving,   diameter  over  tires 63    Ins. 

Driving,  thickness  of  tires 8%    Ins. 

Driving  Journals,  main,   diameter  and  length 9^    by  12   Ins. 


Heating   surface,    total 2,565.5    sq.    ft. 

Superheater  heating  surface 206  sq.  ft. 

(J rate  area    : 46.8   sq.   ft. 

K.xhaust   i)ipe    Single. 

.Siudkestack,  diameter 16  and  18  ins. 

Smokt>st.a(  k,   height   above   rail 14   ft.    9   3-16  Ins 

(Centre  of  boiler  above  rail 115  Ins. 

TENDKK. 

Tank     »,.: U-shaped. 

Kraine   .:....'. lO-in.   channels. 

Wheels,  diameter    33    in.s. 

.loumals,  diameter  and  length 5Vit   by  10   ins. 

Water   capacity    6.000    gals. 

(  oal    capacity     10    tons. 

IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTICE. 


EoinJKlAL    COKKKSI'ONUENCE. 


Bkrlin. 

Continental  locomotive  designers  have  not  hesitated  to  com- 
plicate their  locomotives  when  any  gain  in  economical  op*;ra- 
tion  was  possible.  They  have  used  four  cylinders  and  im- 
proved valve  gears,  and  have  many  balanced  locomotives. 
This  is  important  to  us,  for  we  must  follow  in  the  use  of  four- 
cylinder  balanced  engines  and  in  improved  valve  gears,  but 
for  reasons  differing  widely  from  those  which  inspired  the 
French  and  Oermans.  Over  hei-e  economy  of  operation  is  the 
main  object,  and  balancing  and  lightening  the  parts^  seems 
less  important.  We  need  the  four-cylinder  balanced  engines 
in  order  to  increase  wheel  loads  and  to  lighten  the  parts. 
We  need  the  Walschaert  valve  gear  because  there  is  not  room 
enough  for  eccentrics,  because  our  eccentrics  are  so  large  as 
to  involve  excessive  surface  velocities,  and  because  the  Wal- 
schaert gear  is  lighter.  It  is  interesting  that  we  should  be 
driven  in  the  same  directions  for  such  different  reasons.  In- 
cidentally, however,  we  shall  also  gain  in  the  matter  of  op- 
erating economy,  which  Is  so  much  the  better. 

At  this  point  a  brief  comparison  between  English,  French 
and  German  locomotive  practice  seems  appropriate.  In  Eng- 
land competition  has  had  a  very  important  effect,  and  the 
English  railways  serve  the  convenience  of  the  people  better 
than  those  of  any  other  country  which  I  visited.  There  are 
trains  for  all  kinds  of  people;  workmen  travel  to  and  from 
their  homes  to  the  large  cities  for  almost  nothing,  and  the 
best  accommodations  are  available  for  those  who  can  pay  for 
them.  English  train  service  is  exceedingly  good,  and  the 
efficiency  of  the  English    railway   "servant"   is   a  source   of 
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'  er.    Tiie  amount  of  work  done  by  a  few  poorly  paid  em- 

1  •   oi  is  remarkable.     The  competition  has  led   to  the  per- 

L^t  oa  of  locomotive  design  for  conditions  which  are,  however, 

rat  ^iv-  changing  as  the  weights  of  trains  increase. 

i<^;>.nce  went  at  the  locomotive  problem  scientifically.    With 

aratively  little  competition,  locomotive  practice  has  been 

iilly  and  thoroughly  developed,  and  the  roads  not  having 

lUition  have  profited  by  those  which  have  it.    The  lines 

;  north  and  east,  where  competition  exists,  have  the  best 

efli.ii'inent,   and   no   locomotive  practice  better   fitted   to  any 

givruM'onditions  is  to  be  found  anywhere. 

I  many  has  settled  down  in  general  practice  to  a  rather 
nui"!!"  lot  of  excellent  locomotives,  beautifully  designed  and 
but  they  do  not  make  good  when  trains  are  late.  Ger- 
needs  to  provide  heavy  locomotives,  with  a  greater 
amount  of  sustained  capacity,  as,  like  all  other  countries,  her 
trains  are  becoming  heavy. 

Siiop  labor  in  Germany  is  cheap,  and  trained  designers  are 
ftveiywhere  available.  This  explains  the  beauty  of  finish  of 
(Jeriuan  engines  and  the  care  in  design,  which,  for  example, 
rt'UiitMS  a  main  rod  of  the  Von  Borries'  engines  a  work  of  art. 
Tlie  rods  and  parts  of  valve  gear  are  very  light,  yet  they  do 
not  break.  I  could  not  secure  satisfactory  figures  of  loco- 
motive failures  in  Germany,  but  am  confident  that  they  are 
as  infrequent  in  Germany  as  in  England.  Undoubtedly  this 
is  because  the  locomotives  are  not  worked  to  death. 

While  I  had  a  glimpse  of  Swiss  and  Italian  practice,  I  did 
not  make  a  study  of  the  conditions  of  those  two  countries,  and 
greatly  regret  that  I  could  not  go  to  Austria  to  study  the 
work  of  Herr  Golsdorf. 

One's  first  railroad  journey  in  Germany  leaves  an  indelibl** 
impression  of  efficient  station  service.  Instead  of  dallying  at 
stations  and  working  locomotives  to  the  limit  of  their  ca- 
pacity to  make  up  the  time  wasted,  the  Germans  believe  that 
the  best  way  to  make  up  time  is  when  engines  are  standing 
still  at  stations.  If  the  trains  I  used  are  fair  samples,  they 
surpass  all  others  I  ever  rode  in  in  this  respect.  The  trains 
loaf  along  the  road,  but  the  station  work  is  a  fit  subject  for  a 
cinematograph  record.  This  comes  from  the  station  organ- 
ization and  from  the  military  experience  of  every  able-bodied 
German.  When  a  train  stops  it  passes  out  of  the  control  of 
the  conductor  and  locomotive  engineer,  and  the  station  mast"r 
becomes  supreme.  He  has  the  baggage  trucks  "spotted"  for 
the  cars,  and  his  men  are  all  out  and  wideawake.  Thero 
seems  to  be  no  lack  of  men,  and  they  are  thoroughly  trained 
to  work  quickly.  When  everything  is  ready  the  station  master 
blows  a  small  brass  horn,  which  would  delight  the  heart  of  a 
five-year-old  boy,  but  it  starts  the  train  and  ends  his  responsi- 
bilities, which  evidently  have  weighed  upon  him.  Two  min- 
utes per  stop  was  the  time  for  many  stations.  This  was  not 
confined  to  long-distance  trains.  I  found  quick  station  ser- 
vice to  be  the  rule  in  Germany,  and  it  was  pleasing  as  well 
as  unexpected.  Our  general  managers  would  do  well  to  try 
the  possibilities  of  this  sort  of  thing  at  home.  It  would  help 
fbf  locomotives,  the  firemen,  the  coal  pile,  and,  in  fact,  every- 
thing and  everybody  concerned  in  train  service. 

In  Germany  among  many  locomotive  designers  Professor  A. 

V')ii  Borries  is  a  central  figure.     He  is  professor  of  the  Tech- 

il  High   School  at  Berlin,  and  is  also  state  counsellor  in 

"motive  matters,  and  has  for  years  been  closely  identified 

'1  the  locomotive  equipment  in  Germany.    The  equipment 

'  .Mchich  he  stands  as  sponsor  is  important  to  Americans  just 

His  article  in  this  issue  of  the  Ameeican  Engineer  is 

ly,  because  it  treats  of  the  four-cylinder  balanced  com- 

nd  and  superheating. 

'•rofessor    von    Borries    uses    four    cylinders,    compounded 

'  in  a  balanced  arrangement,  but  instead  of  dividing  their 

■  ts  between  two  axles,  all  four  cylinders  connect  to  the 

"p   axle,   which    Is   cranked.     This    differs    materially   from 

de  Glehn  system,   and  as  von  Borries'  ideas  have  been 

'odied  extensively  into  German  practice,  they  are  worthy 

most  careful  attention. 

The  von  Borries  construction  brings  the  cylinders  together. 
^e  two  valve  motions  for  high  and  low  pressure  cylinders 


are  handled  as  one  valve  gear  from  the  cab.  Professor  von 
Borries  claims  that  connecting  all  the  cylinders  to  one  axle 
subjects  that  axle  to  very  little  more  stress  than  that  of  de 
Glehus  arrangement.  The  cranked  portions  receive  stresses 
from  the  inside  cylinders,  and  those  from  the  outside  cylinders 
are  largely  transferred  through  the  coupling  rods.  Von  Bor- 
ries makes  a  strong  point  of  balancing  the  forces  of  the  pis- 
tons and  reciprocating  parts  on  one  axle  because  of  its  effect 
upon  the  wearing  and  knocking  of  th«  driving  boxes,  due  to 
horizontal  lost  motion  from  wear  of  the  brasses.  He  supports 
this  view  by  comparisons  of  mileage  between  shoppings  of  en- 
gines on  his  system  and  de  Glehu's,  arguing  that  the  freedom 
from  wear  of  the  driving  boxes  affected  the  tire  wear  favor- 
ably, and  thus  greatly  increased  the  period  between  shoppings 
and  consequently  the  cost  of  repairs.  Professor  von  Borries 
says  that  his  engines  ^o  not  develop  knocking  in  the  boxes  in 
mileages  as  high  as  45,000.  I  did  not  ride  on  one  of  these 
engines,  but  am  informed  that  they  run  very  smoothly,  thus 
confirming  the  claim  referred  to. 

Professor  von  Borries  is  a  painstaking  student  of  valve 
motion  and  steam  distribution,  and  is  not  one  to  turn  aside 
from  complication  if  he  thought  he  could  gain  by  it.  He  pre- 
fers to  fix  the  proportions  of  expausicHi  by  connecting  the  re- 
versing motions  of  both  high  and  low  pressure  cylinders  to 
the  same  reversing  gear  than  to  use  the  separate  adjustment 
method  of  the  de  Glehu  system.  In  support  of  this  he  cites 
performance  records  to  show  that  the  engineers  in  Germany 
do  not  use  the  separate  valve  gear  to  the  best  advantage.  He 
may  be  entirely  right  in  this,  but  my  observations  on  the  de 
Glehn  compounds  on  the  Northern  Railway  of  France  lead 
me  to  believe  that  the  best  locomotive  arrangement  is  not  too 
good,  and  that  the  men  should  be  educated  up  to  the  best. 
I  do  not  believe  American  locomotive  engineers  are  up  to 
handling  either  the  von  Borries  or  the  de  Glehn  systems,  but 
so  much  the  worst  for  our  railroads.  The  best  system  should 
be  used,  and  the  men  should  be  educated  up  to  it.  I  believe 
the  von  Borries  engines,  if  the  men  were  perfect,  would  be 
more  efficient  with  separate  control  of  the  valve  gears. 

In  France  piston  valves  do  not  seem  to  be  in  high  favor, 
and  Mr.  de  Glehn  heartily  disapproves  of  them.  Herr  von 
Borries  disagrees  with  him,  and  prefers  piston  to  slide  valves 
for  high  pressure  cylinders.  He  uses  piston  valves  for  high 
pressure  and  slide  valves  for  low  pressure  cylinders,  driving 
both  by  the  same  valve  motion  on  each  side  of  the  engine. 

The  von  Borries,  like  the  French  and  English  locomotives, 
are  beautifully  designed.  The  careful  work  of  the  drawing 
room  is  shown,  especially  in  such  details  as  the  valve  gear, 
main  and  side  rods.  These  appear  absurdly  light,  compared 
with  ours,  but  they  never  break.  ^Tiat  they  would  do  on 
our  roads,  where  4-in.  shims  are  required  under  the  rails  in 
winter,  is  another  question.  They  are  unquestionably  well 
adapted  to  the  conditions  under  which  they  work. 

My  impression  is  that  the  Germans  have  sought  accessi- 
bility to  a  greater  extent  than  the  French.  They  do  not  hesi- 
tate to  complicate  construction  where  it  is  desirable.  They, 
however,  do  not  willingly  admit  that  they  can  learn  much 
from  France,  and  In  this  they  are  not  alone.  They  can  cer- 
tainly learn  much  (and  so  can  every  other  country  I  visited) 
from  France  in  the  handling  of  fast  passenger  locomotives. 
The  prejudices  of  patriotism  should  break  down  before  a  mat- 
ter of  so  great  import  as  the  study  of  transportation  methods. 

a.  M.  B. 

(To  he  continued.) 


Weight  of  a  Crowd  of  People.— Authorities  and  building 
laws  differ  as  to  the  weight  per  square  foot  to  be  allowed  for 
a  crowd  of  people.  Some  have  put  it  as  low  as  40  lbs.  and 
others  as  high  as  150  lbs.  In  order  to  satisfy  himself  of  the 
possible  weight  for  floors  and  bridges,  Mr.  Lewis  J.  Johnson 
recently  made  some  experiments,  and  described  them  In  the 
Journal  of  the  Association  of  Engineering  Societies  in  Janu- 
ary, 1905.  His  greatest  load  was  181.3  lbs.  per  ft.,  and  was 
obtained  by  packing  40  men,  averaging  1C3.2  lbs.  each.  Into  a 
space  6  ft.  square.  -.   • 
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SIDE  DOOR  SUBURBAN  PASSENGER    CARS. 


iLLiJNuis  Cemkai,  Railkuad. 


Time  of 
stations.  ^toP- 

47th     St 12  sec. 

50th     St 9   sec- 

53d   St 10  sec. 

57th  St 6  see- 

60th    St 5  sec. 

63d    St 3  sec. 


Sixteen  of  the  SuUivau-Renshaw  cars  illustrated  in  this 
journal  on  pages  204,  327  and  358  of  the  volume  for  1903  are 
now  in  the  suburban  service  on  this  road,  where  they  have 
displaced  32  wooden  cars  of  the  type  heretofore  exclusively 
used.  The  cost  of  repairs  of  the  new  cars  has  been  very  low; 
they  have  furnished  absolute  protection  from  personal  injury 
of  passengers  and  the  stops  are  marvelously  short.  These 
facts  and  other  information  (.oncerning  these  cars  are  con- 
tained in  a  communication  from  Mr.  A.  W.  Sullivan,  now  gen- 
eral manager  of  the  Missouri  Pacific  Railway,  who,  when  with 
the  Illinois  Central,  designed  these  cars  with  Mr.  W.  Renshaw, 
superintendent  of  motive  power  of  that  road. 

In  the  cars  last  built  and  put  in  service  last  fall,  the  details 
of  the  appointments  have  been  perfected,  so  that  they  are 
now  complete  in  every  particular,  and  are  working  with  great 
smoothness  and  eflRciency. 

In  a  recent  stop  watch  test  of  the  time  required  in  making 

a   local  run   with  a  3-car   train  carrying  450  passengers,   the 

following  record  was  obtained;  the  time  being  taken  from  the 

moment  the  train  came  to  a  full  stop  until  it  started,  during 

which  interval,  at  each  station,  the  side  doors  were  unlocked, 

opened,  the  passengers  discharged  and  admitted  to  the  train, 

the  doors  closed  and  locked. 

Time  of 
Btatlonci.  stop. 

Ibth   8t .•. .  v« ....   7  sec. 

22d    St : 5   sec. 

2»ith     St 6  sec. 

31st  St 8  sec. 

36th    St 12  sec. 

39th    St 7  sec. 

43d    St 9  »ec.  .-«' 

The  average  time  of  the  13  stops  was  7.61  seconds.  This  test 
was  made  without  the  knowledge  of  the  train  crew,  and  there 
was  therefore  no  different  handling  from  that  which  ordinarily 
obtains  in  the  service. 

The  cars  have  been  in  regular  daily  service  now  for  a  period 
of  19  months,  including  two  of  the  most  severe  winters  on 
record  in  Chicago.  Notwithstanding  the  extreme  cold  weather 
and  the  severe  storms  to  which  the  Illinois  Central  trains  are 
exposed  by  reason  of  the  location  of  the  railroad  for  a  dis- 
tance of  7  miles  along  the  shore  of  Lake  Michigan,  the  cars 
have  at  all  times  been  kept  comfortably  warm,  with  a  much 
less  consumption  of  steam  than  required  in  the  end  door  cars 
performing  the  same  service. 

The  Impossibility  of  any  one  getting  on  or  off  the  cars,  or 
in  any  manner  attaching  themselves  to  the  train  while  in  mo- 
tion, has  eliminated  personal  injuries  as  a  factor  of  the  service 

The  electric  train  signal,  with  which  all  the  side  door  cars 
are  equipped,  has  been  in  continuous  use  for  over  a  year,  and 
has  worked  most  satisfactorily  throughout  the  severe  weather 
of  the  past  winter.  By  the  use  of  this  signal  the  trainmen  are 
relieved  from  giving  the  signal,  by  passing  it  from  one  to  the 
other,  from  the  rear  of  the  train  to  the  engine.  This  slow  and 
cumbersome  method,  fraught  with  possibilities  of  mistakes,  is 
entirely  eliminated  by  the  electric  signal.  It  is  operated  auto- 
matically by  the  mere  act  of  the  trainman  in  opening  and 
closing  the  side  doors,  and  only  when  the  last  open  door  of  the 
train  is  closed  does  the  engineer  get  the  signal  to  start,  which 
can  then  be  done  instantly  with  the  positive  assurance  that 
all  the  doors  are  closed  and  locked. 

By  this  system  the  trainmen  work  independently  of  each 
other,  opening  and  closing  the  doors  of  their  cars  to  suit  the 
requirements  of  the  passengers  without  reference  to  what  the 
other  trainmen  are  doing.  As  the  circuit  by  which  the  start- 
ing signal  is  controlled  can  be  completed  only  by  the  closing 
of  the  doors,  the  last  man  to  close  the  door  practically  starts 
the  train.  The  operation  of  the  signal  is  instantaneous  and 
ran  be  worked  just  as  effectively  on  a  train  of  20  cars  as  on  a 
train  of  2  cars.  This  electric  signal,  which  is  an  essential  part 
of  the  side  door  scheme  of  operation,  contributes  greatly  to 
the  quickness  and  the  safety  of  the  results  obtained. 

The  operation  of  the  side  door  cars  has  passed  the  experi- 


mental stage,  and  may  now  be  considered  entirely  pract;  ;,ie 
and  highly  efficient. 

From   Mr.   Sullivan's  report  to  the  International  Ri'  ■^y 

Congress  on  suburban  service,  the  weight  and  carrying  ,3. 

city   of  suburban    cars    on   23    American   railroads   are    _  ..q 
from  which  the  following  comparison   is  drawn: 


'ht. 


Illinois   Central,   new   cars luu 

Average      of      suburban      equip- 
ment of  23  American  railroads  64.61 
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DANGERS  OF  PRESENT  PASSENGER  CAR  CON 

STRUCTION. 


Whether  it  will  be  generally  admitted  or  not,  the  inflii.  lue 
of  the  officials  of  the  United  Stales  railway  mail  sciAjce 
toward  improving  the  end  construction  of  passenger  cai.~  i.s 
a  powerful  one,  whicli  should  receive  careful  thought  au.ong 
railroad  men.  Another  influence  in  the  same  direction  is  ihe 
policy  of  the  Pullman  Company  in  making  its  cars  so  i^lluag 
and  heavy  that  they  are  sure  to  survive  wrecks  in  gooil  lou 
dition.  Postal  cars  and  Pullman  sleepers,  when  strengtli»iie«l 
against  collision  damages,  constitute  a  source  of  serious  dan- 
ger to.  other  cars  in  the  same  train  which  are  not  spe(  iaily 
reinforced.  Recently  a  wreck  in  the  New  York  Subway  proved 
the  superior  strength  of  a  steel  car  over  a  wooden  one  to  have 
been  gained  at  the  expense  of  the  wooden  one. 

It  is  well  enough  to  argue  that  cars  are  supposed  to  run 
without  accidents,  but  accidents  certainly  do  occur,  and  the 
gradual  increase  in  train  speeds  is  likely  to  increase  rather 
than  decrease  the  number.  Strengthening  a  few  or  all  car? 
cannot  prevent  wrecks,  and  it  is  clear  that  strength  en  i  11 1;  a 
few  cars  increases  the  danger  to  passengers  when  wrecks  do 
occur. 

It  is  clear  that  all  cars  must  be  strengthened  so  that  the 
force  of  a  collision  will  not  become  dissipated  by  crushing  or 
telescoping.  There  is  nothing  mysterious  about  this.  Vi  ly 
simple  and  satisfactory  designs  are  now  in  use,  employing; 
steel  frames  and  end  construction  of  ample  strength.  Whut  is 
the  trouble?  This  may  be  answered  by  asking  a  question. 
What  real  improvements  have  been  introduced  into  the  ron 
struction  (taken  as  a  whole)  of  ordinary  passenger  cars  dur 
ing  the  past  twenty  years? 

The  question  of  a  properly  designed  steel  underframe.  with 
specially  strong  end  construction,  including  friction  draft 
gear,  to  assist  in  absorbing  shocks,  is  squarely  before  the  rail- 
roads. When  some  important  road  brings  out  a  good  .•^lee! 
frame  passenger  car,  even  if  the  entire  car  is  not  at  firs'  of 
steel,  the  other  roads  will  tumble  over  each  other  to  fo  ''iw 
suit.  It  will  be  interesting  to  see  who  will  "take  the  bu!  ii.v 
the  horns"  and  meet  this  emergency.  If  it  is  not  done  ? 
by  the  railroads  themselves,  legislation  and  perhaps  an 
plification  of  the  safety  appliance  law  may  be  expecte' 
inevitable. 

One  reason  for  the  lack  of  progress  in  passenger  cars  Is 
matters  of  design,  and  largely  also  of  construction,  have  ! 
allowed  to  remain  in  the  hands  of  the  builders,  and  we  ' 
commercial  car  builders'  cars  rather  than  railroad  men's  • 
But  this  is  the  fault  of  the  railroads.     It  will  not  do  to  lo 
delay,  or  the  public  will   be  heard   from   in  an  unmistal 
voice.     Draftsmen  should  be  set  to  work  at  once  to  build 
frame    cars,   if   not   all   steel    cars.     They    should    begin 
"jpan  sheets  of  paper,  and  avoid  spoiling  steel  constructio: 
an  attempt  Jo  bend  or  adapt  it  to  the  methods  necessary 
wood. 

Another  construction  for  American  railroad  officials  to 
up   is   an    improvement   in   the   prevailing   type   of   six-w 
trucks,  with  their     vast  number  of  parts. 
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•  EPORT  OF  COMMITTEE  ON  FREIGHT  EQUIPMENT. 


Rock  Island  Company. 


"oitob's  Note. — Simultaneously  with  the  study  of  the  con- 
ion  of  the  locomotives  of  the  Rock  Island-'Frisco  System, 
xh  resulted  in  suggesting  standard  locomotives  (American 
!(;iNEEB   March,  1905,  page  84)    by  the  power  committee,  a 
committee  began  an  equally  elaborate  study  of  the  condi- 
II  of  cars,  and  reported  in  favor  of  standards  for  future  con- 
iiction.     This    report   contains   much    confidential    informa- 
,.n   but  the  portions  which  are  of  general  interest  are  pre- 
,  iited  in  abstract  by  permission  of  Mr.  Robert  Mather,  chair- 
,  :an  of  the  executive  committee. 
The  committee  was  instructed, 

pirst. — To  make  an  investigation  of  the  freight  equipment 

:\  the  Rock  Island  and  Frisco  systems,  and  present  a  detailed 

.latement  of  the  same,  together  with  recommendations  looking 

(a»  To  the  increase  in  its  capacity  and  usefulness,     (b)   To 

ihe  prolongation  of  its  life. 

Second. — To   prepare    standard    designs    for    all    classes    of 

rars. 

On  August  19th  and  20th  a  preliminary  meeting  was  held 
ai  the  office  of  the  chairman  in  St.  Louis,  at  which  were  pres- 
ent Messrs.  T.  S.  Lloyd,  general  superintendent  of  motive 
power,  and  C.  A.  Seley,  mechanical  engineer,  representing  the 
Rock  Island  System;  W.  A.  Nettleton,  general  superintendent 
of  motive  power,  representing  the  Frisco  System,  and  Joseph 
H.  Ames,  of  the  American  Car  and  Foundry  Company,  chair- 
man, at  which  the  work  to  be  done  by  the  committee  was  thor- 
oughly discussed  and  a  programme  outlined.  Following  this, 
Mr.  Henry  La,  Rue,  master  car  builder  of  the  Rock  Island  at 
Chicago,  and  Mr.  E.  B.  Schofleld,  general  foreman  of  the  car 
«lepartment  of  the  Frisco  System  at  Springfield,  Mo.,  were  de- 
tailed by  Messrs.  Lloyd  and  Nettleton  respectively  to  act  as 
permanent  members  of  the  committee  and  they,  together  with 
the  chairman,  began  on  August  25th,  an  examination  in  de- 
tail of  the  equipment.  This  inspection  work  occupied  the 
committee  until  September  25th,  and  during  this  time  praf- 
tically  every  type  of  construction  was  examined;  the  condi- 
tion of  the  car  and  recommendations  as  to  its  iniprovomont 
(H  retirement  being  discussed  and  noted  at  the  time  of  ex- 
amination. 

During  the  same  period  the  clerical  forres  of  Iho  superin- 
tendents of  motive  power  were  engaged  in  compiling  lists  of 
the  equipment,  giving  the  number  of  each  class  of  car  in  ser- 
vice, together  with  the  age,  capacity  and  original  cost.  Based 
on  these  lists,  diagrams  showing  the  composition  of  the  equip- 
ment and  its  age,  and  tables  showing  the  original  cost  and 
its  present  value,  after  deducting  a  constant  annual  deprecia- 
tion, were  prepared.  A  detailed  list  of  each  series  of  cars 
with  the  recommendations  of  the  committee  as  to  its  im- 
provement or  retirement  was  also  prepared,  with  tables 
showing  original  and  depreciated  value  of  equipment  that 
should  be  retired  from  service  at  the  earliest  practicable  date. 

It  is  the  opinion  of  the  committee  that  all  equipment  of 
less  than  60,000  lbs.  capacity  is,  owing  to  its  age  and  light 
construction,  not  safe  to  operate  in  the  present  heavy  trains, 
owing  to  its  liability  to  having  the  draft  rigging  pulled  out. 
or  the  sills  broken,  permitting  the  car  to  buckle  up  or  break 
down,  when  placed  between  modern  high  capacity  cars;  there- 
hy  causing  damage  to  other  cars,  as  well  as  an  Interruption 
<o  traffic  by  the  wrecking  of  trains. 

Further  than  this,  the  ratio  of  revenue  earning  load  to  dead 
weight  hauled  is  too  low  for  economical  operation  as  compared 
with  cars  of  higher  capacity,  being  as  follows: 

L>bs.  Box.  stock.  .:.'.;       Coal.  Plat. 

AOOO  1.3:1  1.3:1  i.fi:i  1.7  :i 

i^.OOO  1.6:1  1.6:1  1.8:1  2:1 

'"'^'^'>  1.3:1  1.8:1  2.1:1  2.5:1 

''*^.*'«f>  1.9:1  1.3:1  2.1:1  2.5:1 

^'^■Onn  2.2:1  None  2.5:1  2.8:1 

An  examination  of  the  records  will  demonstrate  that  the 
!>rincipal  item  of  expense  for  car  repairs  consists  of  the  main- 
'♦Miance  of  these  light  capacity  cars,  and  the  early  retirement 
of  these  cars  would  accomplish  a  large  reduction  in  the  ex- 
penditures for  car  repairs.  ■>■-'•'.. 

Many  of  these  light  cars  have  come  to  the  systems  by  the 
purchase  of  roads  having  their  own  standards  for  equipment. 


hence  there  is  a  great  variety  of  materials  to  be  carried  in 
stock  for  their  maintenance,  and  unless  a  complete  assort- 
ment is  carried  at  each  repair  point,  delays  are  sure  to  occur 
while  waiting  for  necessary  materials  to  be  transferred  from 
one  point  to  another. 

The  committee  recommends  the  adoption  of  a  standard  for 
every  possible  part,  and  whenever  cars  under  repair  require  the 
replacement  of  any  or  all  of  such  parts,  that  the  standard 
decided  upon  be  applied,  instead  of  maintaining  the  original 
«;onstruction,  which  will  gradually  reduce  the  diversity  and 
amount  of  material  now  necessarily  carried  in  stock,  and 
simplify  and  cheapen  the  work  of  repairs. 

For  all  equipment  constructed  in  the  future,  the  committee 
recommends  the  use  of  all  steel  underframe  and  steel  skeleton 
superstructures;  the  floor,  sheathing,  lining  and  roofing  of 
closed  cars  and  the  sides,  ends  and  floors  of  open  cars  to  be  of 
wood,  as  the  trend  of  prices  for  lumber  is  upwards,  and  for 
steel  is  downwards;  therefore,  the  cost  of  maintenance  of 
steel  cars  would  be  less  and  of  wooden  cars  would  be  greater, 
before  the  expiration  of  the  useful  life  of  a  car  built  at  the 
present  time. 

The  designs  presented  by  the  committee  have  l)een  worked 
out  with  regard  for  simplicity  in  original  ronstnictlon  and 
ease  in  making  repairs,  as  tlie  central  idea,  and  to  be  as  low 
in  dead  weight  as  is  consistent  with  safety. 

The  capacity  recommended  for  box,  furniture,  refrigerator, 
fruit  and  stock  cars  is  60,000  lbs.,  as  the  conditions  of  traffic 
do  not  justify  the  use  of  a  higher  capacity;  80,000  lbs.  for 
gondola  and  flat  cars,  and  100,000  lbs.  for  hopper  or  other 
types  of  self-clearing  cars. 

The  ratios  of  revenue  earning  load  to  dead  weight  hauled 
for  cars  built  to  these  designs  would  be  as  follows:  Box,  2.1 
to  1;  stock,  2.2  to  1;  coal,  2.5  to  1;  flat,  2.8  to  1. 

The  maintenance  of  cars  built  to  these  designs  would  not 
call  for  any  machinery  not  already  in  use  in  the  various  shops 
of  the  system,  commercial  sizes  of  rolled  plates  and  shapes 
only  being  employed. 

As  many  of  the  cars  still  bear  the  initials  and  serial  num- 
Ijers  of  the  roads  originally  owning  them,  and  therefore  many 
numbers  are  duplicated,  by  reason  of  which  there  is  liability 
of  confustion  in  reporting  cars,  tlie  committee  recommends 
that  the  equipment  be  classified  and  renumbered  in  such  a 
way  that  the  number  may  indicate  the  class,  and  the  class 
symbol  the  capacity  and  construction  of  the  car. 

(To  be  continued.) 


RESULTS  FROM  THE  COAL  TESTING  PLANT. 


The  preliminary  report  on  the  coal  tests  made  on  the  plant 
of  the  United  States  Geological  Survej-,  at  St.  Louis,  contains 
much  information  not  heretofore  available.  Among  the  re- 
sults already  clearly  indicated  by  these  preliminary  tests  the 
following  may  be  stated  as  worthy  of  special  consideration: 

(1)  The  tests  in  the  steam-boiler  plant  of  65  carload  samples 
of  coal  from  17  states  indicate  the  high  steam-producing  capa- 
city of  American  coals,  and  that  the  quality  of  many  of  these 
coals  may  be  improved  by  washing. 

(2)  Most  of  the  American  bituminous  coals  and  lignites 
can  be  used  as  a  source  of  power  in  a  gas-producer  plant 

(3)  As  indicated  by  comparative  tests  of  14  bitumlnoiis 
coals  from  9  states,  the  power  eflSciency  of  these  coals  when 
used  in  the  gas-producer  plant  is  two  and  one-half  timos 
greater  than  their  efficiency  when  used  in  the  steam-boner 
plant;  or.  in  other  words,  1  ton  of  these  coals  used  in  the  gas- 
producer  plant  has  developed,  on  a  commercial  scale,  as  mu':h 
power  as  2\^  tons  of  the  same  coal  when  used  in  the  ordinary 
steam-boiler  plant. 

(4)  Some  of  the  lignites  from  undeveloj>ed  but  extensive 
deposits  in  North  Dakota  and  Texas,  when  tested  in  the  gas 
producer  and  ga.s  engine,  have  shown  unexpectedly  high 
power-producing  qualitfes.  siich  as  promise  large  futnre  de- 
velopments in  those  and  other  states. 

(5)  Some  of  thd  American  coals,  and  the  "slack"  prodnred 
in  mining  these  coals,  can  be  hriquetted  on  a  commercial 
basis. 
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COMMON  STANDARD  LOCOMOTIVES. 


HARRIMAN    LI>ES. 


In  July,  1902,  a  policy  of  standardization  of  the  entire  loco- 
motive equipment  of  the  railroads  known  as  the  Harriman 
Lines  was  inaugurated.  The  roads  concerned  are  the  Union 
Pacific,  Oregon  Short  Line,  the  Oregon  Railroad  &  Navigation 
Company,  Southern  Pacific,  the  Chicago  &  Alton  and  the  Kan- 
sas City  Southern,  comprising  about  18,000  miles,  and  now  op- 
erating more  than  3,000  locomotives  and  90,000  freight  cars. 
The  policy  is  a  part  of  a  plan  which  has  been  applied  by  Mr. 
Harriman  in  unifying  practice,  as  far  as  practicable,  through- 
out these  lines.  The  director  of  maintenance  and  operation 
has  had   charge  of  the  practice  included   under   these  heads, 


in  June,  19U2,  page  166.    Further  developmeut  has  include 
so  many   additional   details   that  the   entire   subject  is  no" 
taken  up  anew,   the  details  having  been  decided   upon  aftt 
numerous    meetings    of   all   the    motive   power    and    executiv 
officials. 

Four  types  are  adopted  for  future  construction,  as  follows 
Atlantic  type  passenger,  Pacific  type  passenger,  consolidatio 
freight  and  heavy  switcher.     It  is  intended  to  provide  for  a' 
the  demands  of  the  immediate  future  from  these  four  design:- 
The  existing  equipment  provides  a  sufficient  number  Of  ligli 
locomotives  for  many  years  to  come.     From  time  to  time  e.\ 
perimental  designs  will  be  tried,  with  a  view  of  adopting  nev. 
standards  whenever  the  advantages  to  be  gained  thereby  ar 
sufficient.    For  example,  an  experimental  application  of   th. 
4-cylinder  balanced  compound   principle  is  to  be  made  witl: 


Type    .  •  k  v«  •  «.««:•»•«•• 

CIa.ss     . . ..;'... ...;.'. 

t'ommon    Standard    Specification    

Ratios — 

Heating  surface   to  volume  ofi  cylinder 

Adhesive  weiRht  to  heating  siirfaie 

Adhesive    weight   to   tractive    effort 

Tractive  effort  to  adhesive  weight,  per  cent 

Tractive  effort  by  diameter  of  drivers  to  Ideating  surface. 

Heating  surface  to  tractive  effort,  per  cent 

Total    weight   to  heating   surface 

Heating  surface  to  grate  area 


Weight  on 
Weight  on 
Weight  on 
Weight   on 


about. 


Weight  taken  with  thro©  gauges  of  hot  water,  coal  fire, 
men — 

front  drivers,    about 

intermediate   drivers, 

main   drivers,    about ,  • 

back    drivers,    about 

Weight,  total,  on  drivers,  about 

Weight    on    truck,    about 

Weight  on   trailer,   about . .  .*. 

Weight,  total,   of  engine,   about 

Driving    wheel    base 

Wheel   base  of  engine 

Wheel  base   of  engine  and   tender 

Height  top  of  rail  to  top  of  sta<k 

Height  of  cab  at  eaves  above  top  of  rail  to  center  of  eave  radius 

Width  Of  cab  over  shields 

Width  of  cab  ovtw   eaves 

Width  over  cylinder  casing 

Center  line  of  boiler  from  top  of  rail.  . .  * .  .■,.,....  i. ». 

Center  to  center  of  cylinders ,:.  .'♦  v*  '<•- 

Center  to  center  of   frames    .,  i  .;*-,> ^.. . . .-. .,. .  ; 

Cylinders    .«<...«,  .,'>>.  .'>;.>.• ; 

Driving   wheels,    outside   diameter 

Driving  "wheel  centers,   outside  diameter 

Engine  truck   wheels,   diameter 

Trailing  truck  wheels,   diameter 

Tractive  power   (M.   E.   P.  85  per  cent,  of  boiler  pres.sure) 

Fire   box » •:  •  • 

Orate   area,   square   feet i  i 

Heating  surface  of  tubes,  square  feet 

Heating  surface  of  firebox,  square  feet 

Total   heating  surface    

Boiler,  smallest  o.    d.    diameter,   inches 

Tubes,   number  and  diameter,   in   Inches 

Tubes,    length,    in    feet 

Boiler    pressure,    lbs 

Valve,  type   

Valve,    tr.avel 


and  and   two 


Tender,    Type 

Coal  capacity,  level  full,  tons.  .  . . 

Water   capacity,    gallons 

Weight  of   tender,   empty 

Weight  of  tender,   water  carried. 
Weight  of  tender,  coal   carried    . 

Weight  of   tender,    loaded 

Weight  of  tender  truck    


UUUNING     LOCO.MOTIVES. 

ONS  ANi>  Weights 

Atlantic. 

Pacific. 

Heavy  Consol. 

Switch. 

A-105 

P-141 

C-187 

S-150 

101 

102 

103 

106 

2G0.7 

248. 

270. 

179.5 

3!>.7 

4fi.l 

55. 

82. 

4.4S 

4.7 

4.32 

5.37 

22.2 

21.2 

23.1 

18.2 

717. 

754. 

726. 

873.      • 

11.2 

lo:; 

7.84 

6.5 

7.S. 

72. 

61. 

82. 

53.6 

01. 

69. 

60.3 

."iS.OOO  lbs. 

48,000  lbs. 

47,600  lbs. 

49,100  U.S. 

>•■••• 

45,300  " 

53,400  •• 

.^)2.000   •' 

45.000'  " 
48,000   " 

48,700   " 
45,400   " 

47,500  •• 

li'5,0()6   " 

141,000   " 

187,000   " 

150,000  •• 

4.''),0(>0   " 

37,000  •' 

21,000   •' 

4t5,i>o0   '• 

44.000   '• 

•    ••••• 

196,000   " 

222,000  " 

268,000   '• 

150.000  " 

7   ft. 

13 

ft.     4        ins. 

15 

ft.      8        ins. 

11 

It.  4       ln>-. 

27  ft.      7        Ins. 

,13 

ft.      4        ins. 

24 

ft.     4        ins. 

11 

ft.  4        ins. 

."s   U.     2        ins. 

63 

ft.     1<'«4  in-< 

55 

ft.   11  ••Ji    ins. 

42 

ft.    9        ins. 

l.->   It.      2U.    ins. 

15 

ft.      21/.'    ins. 

15 

ft.     2V2   ins. 

14 

ft.   4 1/6    ins. 

11   ft.   11 U    ins. 

11 

ft.   11%    Ins. 

11 

ft.  11%   Ins. 

11 

ft.  4%    ins. 

10  ft.     3        ins. 

10 

ft.      3        ins. 

10 

ft.      3        ins. 

10 

ft.   3        ln>. 

in  ft. 

10 

ft. 

10 

ft. 

10 

ft. 

!»   ft.      SVi    ins. 

9 

ft.  10%    Ins. 

9 

ft.  10%   Ins. 

9 

ft.   6%    Ins. 

!•   ft.      .%        ins. 

0 

ft.      5        Ins. 

9 

ft.      6        ins. 

8 

ft.   7        Ins. 

SS        in.s. 

89        ins. 

.S!t        ins. 

88        In? 

43        ins. 

43        ins. 

43        ins. 

43        Ins. 

20  X  28 

22  X  28 

22  X  30 

20  X  26 

81        ins. 

77        ins. 

57        ins. 

57        Ins. 

74        ins. 

70        Ins. 

50        ins. 

50       ins. 

.13  «1.   ins. 

33%   Ins. 

30i/j    ins. 

51        ins. 

45        ins. 

•SAJ*OC, 

29,920 

43.299 

27.915 

los  In.  X  C.G  in. 

lOS 

in.  X  66  in. 

108 

n.   X   66  in. 

108  in.  X  40% in. 

40.5 

49.5 

49.5 

30.2 

2.475 

2,874 

3,266 

1,6.50 

180 

180 

171 

172 

2,G.'>.''. 

3,054 

3,397 

1,822 

70 

70 

80 

70 

297-2 

245-2% 

413-2 

276-2 

10 

20 

15 

11  Vj 

200 

200 

200 

180 

Piston 

Piston 

'iston 

Am.  Bal. 

«»  ins. 

6  ins. 

6  Ins. 

6  Ins. 

Rectangular 

Rectangular 

Cylindrical        Rectangular.Sloping 

10 

10 

14 

6 

9.000 

9,000 

7.000 

4,000 

.'■)4,400  lbs. 

54,400  lbs.  • 

48,720  lbs. 

39.770  Ibv. 

75,000   " 

75.000   " 

58.3.30   " 

33,330   •• 

20,000   '• 

20.000   " 

28,000   " 

12.000   •• 

149.400   " 

149,400   " 

1M5.0.')0   •• 

85.100     • 

9,975   ■• 

9,975   ■• 

9,975  " 

6,800   •' 

and  the  director  of  purchases,  in  conjunction  with  him  and 
the  general  managers  and  the  superintendents  of  motive  power 
of  these  lines,  has  standardized  all  classes  of  locomotives, 
freight  cars  and  passenger  cars,  including  every  detail.  Com- 
plete specifications  are  made  standard  for  locomotives  and 
cars,  reducing  the  purchasing  to  the  simplest  possible  terms. 
To  indicate  the  economical  advantages  of  this  standardiza- 
tion is  the  purpose  of  a  series  of  articles  on  the  complete  loco- 
motive standards,  these  being  the  most  important  develop- 
ment of  the  kind  on  any  railroad.  At  the  present  time  366 
of  the  standard  locomotives  are  in  service.  That  these  stand- 
ards are  likely  to  influence  the  practice  of  other  roads  is  indi- 
cated by  the  fact  that  37  locomotives  of  the  standard  2 — 8 — 0 
type  are  now  being  built  for  the  Erie  Railroad. 

As  a  result  of  the  earlier  work  in  this  direction  by  the 
motive  power  oflSctals  of  these  roads,  a  number  of  standard 
details  were  agreed  upon,  and  were  illustrated  in  this  journal 


four  locomotives  of  the  4 — 6 — 2  type  now  building  at  the 
IJaldwin  Works  for  the  Oregon  Railroad  &  Navigation  Com- 
])any. 

Side  elevations,  and  sections  of  the  four  standard  types,  to 
gether  with  a  list  of  comparative  dimensions  and  ratios  are 
presented  in  1hi^  article,  and  discussions  of  the  details  will 
follow.  An  i<lea  of  the  scope  of  the  standardization  is  given 
in  the  following  summary,  which  does  not  attempt  to  include 
all  of  the  minor  details: 

The  tenders  for  passenger  engines  will  have  9,000-gal.  tanks 
and  provide  for  12  tons  of  coal.  They  are  of  rectangular  con- 
struction, whereas  the  freight  engines  will  have  Vanderbilt 
tenders,  with  cylindrical  tanks  of  7,000  gals,  and  14  tons  coal 
rapacity.  The  switch  engines  have  a  special  sloping  tender 
of  4.000  gals,  and  C  ton.s  coal  capacity.  The  cabs  are  the 
same  for  the  various  types,  modified  slightly  to  fit  the  differ- 
ent boilers.     These  will  be  shown  in  detail.     In  general  terms, 
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the  following  parts  are  common  to  all  the  locomotives,  special 
mention  hieing  made  of  those  which  are  modified  for  the  switch 
engines: 

Standabds  Common  to  All  New  Locomotives. 
Driving  boxes  and  brasses. 
Locomotive  truck  boxes  and  brasses. 
Locomotive  truck  axles. 
Smoke  stacks. 
Bells  and  sand  boxes. 
Air  bell-ringer. 
Pilots  (except  switchers). 
Deck  plates. 


Front  Journals  on  main  rods. 

Front  and  back  journals  on  side  rods. 

Crank  pin  brasses  varied  as  follows : 
Back  end  of  main  rod  (Pacific  and  Consolidation). 
Back  end  of  main  rod  (Atlantic  and  Switcher). 
Couplers    (except  front  of  switcher). 
Dome  bases,  rings  and  caps. 
Headlights. 

Auxiliary  domes   (except  switcher). 
Cocks,  valves  and  oil  cups. 
Tank  hose   (different  length  on  switcher). 
Brake  shoes. 
Eccentrics  and  eccentric  straps. 


Cast  steel  front  bumpers   (except  switchers). 

Coupling  bars    (except  switchers). 

Spring  buffers  between  engines  and  tenders. 

Tender  journal  boxes   (except  switcher). 

Cab  brackets  (except  switchers). 

Cab  flttinge. 

Cinder  bopperr,. 

Exhaust  pipes  and  tips  (tips  of  various  sizes). 

Cross  beads. 

Peed-pipe  strainers  and  couplers. 


j^-^s* 


Steam  chest  valves.      (Piston  on  road  engines.     American  balance  on 
switcher.) 

Grate  casting   (except  switcher). 

Piston  rods  (of  4  Ins.  in  diameter,  two  lengths). 

Piston  rod  packing   (U.  S.  Metallic). 

Valve  steam   packing   (U.   S.   Metallic). 

Links  and  saddles  (radius  varies). 

Rocker  shaft  bearings. 

Tender  truck  complete   (except  switcher). 

Throttle  valve  and  throttle  dry-pipe  ends. 
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icttle  levers  and  stuftlus  boxes. 
,iy  valves. 

,  -er  gauge,  Kliuger  reflex. 

itctors   (No.   10  Nathan  Monitor  road,  No.  9  switcher). 
uliricators   (Nathan   Bull's  Eye). 
listles    (chime  op  passenger,   plain  on   freight). 
.,oke  box  doors. 
•  ;un  gauges. 
ling  saddles, 
a.sb-out  plugs. 

great  many  of  the  minor  details  which  are  common  to 

.1  or  more  designs  and  not  common  to  all  are  not  mentioned 

.  I  his  list.    The  parts  listed  include  all  of  the  most  Important 

nures  of  the  standardization.     In  the  detailed  description 

p  most  important  parts  will  be  discussed  separately. 

ihe  courtesy  of  Mr.  W.  V.  S.  Thorne,  director  of  purchases, 

i   supplying   this   information  is  acknowledged,   and  that  of 

i,.>  Baldwin  Locomotive  Works  in  supplying  the  drawings. 


A  SHOP  SCHEDULE  FOR  LOCOMOTIVE  REPAIRS. 


.Mr.  Henry  Gardner,  assistant  master  mechanic  of  the  Boston 
&  .Maine  Railroad,  has  introduced  into  the  Concord  shops  of 
I  hat  road  a  shop  schedule,  which  is  illustrated  by  means  of 
itio  accompanying  blank  forms: 

The  object  of  scheduling  or  dating  locomotive  parts  in  a 
larse  railroad  repair  shop  is  at  once  seen  when  the  proper 
delivery  of  all  the  parts  needing  general  repair,  for  say,  20  or 
.'!0   locomotives,    is    considered.     These  many    parts    must,    in 


The  blank  ftJmis  include  a  schedule  sheet,  date  sheet,  re- 
pair record  sheet  and  shop  repair  cards.  The  date  sheet  or 
"Calendar"  is  used  to  quickly  and  accurately  assign  the  dates 
as  called  for  on  the  repair  record  sheet.  This  is  done  by 
means  of  the  schedule  sheet,  which  carries  against  the  parts 
to  be  routed,  numbers  or  constants,  representing  the  incre- 
ments of  time  between  the  receipt  and  delivery  of  these  parts 
in  the  various  departments  concerned.  The  date  sheet  may 
be  made  for  any  number  of  months,  and  is  merely  a  convenient 
aid  in  making  out  the  repair  record  sheet.  It  may  be  made 
in  the  form  of  a  slide  rule,  with  the  days  of  three  months 
(Sundays  and  holidays  omitted)  on  the  fixed  part,  and  num- 
bers from  0  to  24,  or  the  total  number  of  days  in  the  schedule 
on  tile  sliding  part.  The  0  is  placed  under  the  day  an  engine 
comes  into  the  shop  and  over  the  constants  on  the  sliding  part, 
the  desired  date  when  parts  must  be  ready  is  read  from  the 
fixed  part.  ^^^i":  y 

The  schedule  sheet  Is  a  counterpart  of  the  repair  record 
sheet  but.  instead  of  carrying  actual  dates,  the  corresponding 
spacft=  are  used  for  the  constants  referred  to.  An  engine  may 
be  allowed  any  number  of  days,  the  values  of  the  constants 
varying  in   proportion  to  the  total  time. 

The  repair  record  sheet  shows  the  names  of  the  parts  in  the 
left-hand  vertical  column,  and  on  the  horizontal  line  at  the 
top  are  headings  for  each  department  concerned.  The  shop 
repair  card  is  a  subdivision  of  the  repair  record  sheet,  and  i? 
used  to  extend  the  information  on  that  sheet  to  the  workmen 
who  make  the  repairs  ta  the  different  parts. 


Sheet  Xo.  X. 


SCHEDUI^E  SHEET. 


KiiSitii'  No.  X. 

riass,    X. 

Cliis.s  of  Repairs,  C. 


Date   taken   into  Shop,  X.   '05. 
Date  to   leave  Shop,   X,  "05. 

Time  allowed.  25  days. 


This  form  contains  constants  for  use  in  making  out  the  repair  record 
-bit>t>-. 


Engine  No.  2. 
Cla.ss   T— 84 — c. 
Class  of  Repairs,  C. 


Sheet  No.    2tn. 
REPAIR  RECORD  SHEET, 
issued   to 
JOHN   SMITH,  Foreman. 

Date  taken   into   Shop,  2 — 27— "O.'!. 

\  .•  ,     .  .  Date  to  leave   Shop,  .3 — 27 — '05. 

Time  allowed,    25   days. 


c 
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M 


Qi 
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.3 
CO 

•o  g 


a. 
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riuss   of   Work.     .: 

Boiler  test  (first)  . 
Tciitler    (flrst)    .  .  . 

<  aij     . 

Valves  and  Yokes. 
steam    chests     and 

lovcr.s    

Tender  -springs  ... 
•Spring  rigging  .  .  . 
Uiiver   btake    .... 

<;  Hides    

A-li  pan    

I'tivint;;  wheels  .  .. 
Ki-ceiitrics         and 

straps    

"russ-heads 

I'iMons  and  rod.s.  . 
lOiiRine  springs  .  .. 
I  "riving        boxes. 

shoes,  wedges.  .  . 

i..ink   work    

-Main  rods 

i'-rass  work    

Flues  set    

''•oiler  work    . . . .'. 

'^iisine  truck 

!  "ilor  test   (last).. 

inokebox  work   . . 

'^nder  (last) 

itallel    rods 
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•pneral,  go  through  the  same  process  for  all  engines  having 
ilif'  same  class  of  repairs,  and  must  follow  the  same  route  or 
ourse  through  the  various  departments.  It  is  evidently  out 
"'  the  question  for  any  one  man,  however  retentive  his  mem- 
"•■y,  to  follow  all  this  material  so  that  it  will  be  delivered  to 
the  erecting  shop  when  needed  for  the  engine,  and,  therefore, 
-onie  system  must  be  employed  to  avoid  unnecessary  delays. 

This  system  simply  assigns  to  each  part  of  the  engine  a 
l)roper  date  or  day  of  the  month  when  this  part  must  be  sent 
'o,  received  at,  and  delivered  in  turn  to  the  various  depart- 
ments comprising  the  route  over  which  it  is  to  travel.  These 
parts  all  start  from  the  erecting  shop  after  the  engine  is 
^tripped,  and  return  to  the  erecting  shop  when  wanted  for 
Hnal  application. 


gi           5-           A           c          o,  o.  a, 

o            o            o             o           o  o  o 

i2           5          "5           -^         *  •='  -c 

00           en           01           CD          OQ  en  m 

a  v        asa        a «-         co       c-^  c  ">  ^  tt 

—  a        -^*j        —.2:         — s       -^c  -^n  ^ 

"7!                *Z^                —                 CJ              *Z  T^^tS—            *• 

■Or:         "3=         rs  o         •a           io*  rs  <.  ai  •^        x 

*5             ^'Ji             i'CQ             <y                6-^  0^4'  >S            t 

Class  of  Work.       §^         S            1            11  |k  p         S 

ff         >=•     .^. ?:•::?  ^  ^ 

noiler  test  (first)    .  ... .      S-1        3-1          

Tender   (first)    ..,.,..;...,.-. .      3-3        ....      3-15  3-3          

Cab    .v.; . ; .  i     v. , 3-2        ....  3-10        

Valves  and  yokes  3-1       2-2        3-10        

Steam       chests 

and  covers    .  . .   3-1    .     .,. 3-10         

Tender     springs ^      .»i 3-14        

Spring  rigging  ..    ....      3-1" 3-17         

Driver  brake    ...   ; . , .      3—1 3—17        

Guides 3-1        3-17         

Ash  pan 3-2         3-20        

Driving    wheels .  2-28 3-20        

Eccentrics      and  .  . ■■    .'     , 

straps    3-1    ;  i^i> .'  '  \. .  . 3-20        

Cross-heads    ....    3-1    ■■..•.'.     i 3-21  . ...  .   .,*. . 

Pistons   and    rods  3—1  .•■';..-*>    ', 3—21  ....      .».. 

Engine    spring?.,   .i...  .  «!• '. i.\;,i. 3-21        

Driving        boxes,    ■...:■■'•/,■•■••■ 

shoes,  wedges. .    3-t        .... 3-22        

Link  work 3-1         3-22        

Main   rods    2-27     . ., .      3-22        

Brass   work    ....    3-1         ..,,      3-22         

Flues    .set    ..;....      .^-22      3-22         .... 

Boiler    work    ......•.,..,..      3-22      3-22        .  ...     ^i 

■Engine"  truck    .-..:.•;.•.-■.■.'.*       -.-., 3-22  ..:.»..,.. 

Boiler  test   (last)    .^^V  *:::,• ..;.,.     .3-23      ...,      ....  ^-23  ..*.  .^.-..V 

Smokcbox  work..   '.■.'.,      i  .'.i      3—84      ....      ....  3-24  . .'.  .^     .  ..y 

Tender    (lacti    ..    .......-<..;.  ...i'-V;  .,^ 3-25         

Parallel   rods   ...    2-27  ."  v.  :►   /  .>;i  i  '  •  -  • S-2.'">        

This  Sheet,  to  bo  rrtnrned   in  the  Master  Mechanic's  Office   when    fh*" 
Engine  goes  into   scrviic. 

P.  E.  Brown.  M.   M. 


The.=ie  sheets  and  cards  are  used  in  the  following  manner  in 
these  shops,  although,  of  course,  no  two  shops  would  employ 
the  same  methods,  due  to  the  differences  in  arrangement  and 
classification  of  buildings  and  machines.  The  repair  recoru 
sheet  is  first  filled  out  by  the  master  mechanic,  and  issued  to 
the  foremen  of  the  different  departments:  each  foreman  re- 
ceiving a  duplicate  sheet  bearing  all  dates  for  the  entire  en- 
gine. From  this  each  foreman  issues  the  shop  repair  cards 
to  the  head  men  on  the  different  jobs,  or  classes  of  work,  which 
come  under  his  jurisdiction.       At  Concord  12  of  these  cards 
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are  issued  for  each  engine,  (covering  practically  all  parts  as 
given  on  the  repair  record  sheet. 

In  filling  in  the  dates,  for  example,  the  "main  rods"  on  the 
repair  record  sheet  for  Engine  No.  2  are  wanted  in  the  ma- 
chine shop  February  27  (2 — 27),  and  in  the  erecting  shop 
ready  for  the  engine.  3 — 22.  Referring  to  the  schedule  sheet 
for  25  days  (the  number  of  days  allowed  this  engine),  the 
constant  0  is  found  in  the  corresponding  space  for  "main 
rods"  "wanted  in  machine  shop."  and  the  constant  20  is  found 
in  the  space  for  "main  rods"  "wanted  in  erecting  shop."  Turn- 
ing to  the  date  sheet  (or  slide  rule),  put  0  under  the  date 
2 — 27,  when  the  engine  came  in,  and  on  the  same  horizontal 
line  in  numerical  order  write  the  numbers  from  0  to  24,  or 
one  less  than  the  total  number  of  days  given  by  the  schedule. 


1806. 

SHOP  REPAIR   CARD. 

No.  748. 

Issued  to  F. 

B.   RICHARDS, 

Foreman. 

Engine  No.  2. 

d 

o 
A 

o. 
o 

OQ 

6. 

o 
A 
00 

o. 

o 

m 

Ciass  of  Worit 

Wanted    in 

Erecting 

(First 

5S 

1 

o 

a 
« 
en 

Wanted    in 

Erecting 

(Last. 

Remarks. 

Tender    

3 — 3 

3 — 15 

.... 

3 — 25 
3—22 

Engine  truck.   .  . 

This  card  to  be  filled 
then  sent  to   the   Master 

out   and 
Mechanic 

returned  to 
s  Office  at 

the  Foreman's   Office  and 
once. 
John  Smith.  Foreman. 

1905. 

SHOP  REPAIR  CARD. 

No.  802. 

Issued  to  M. 

ANDERSON,  Foreman. 

Engine   No.  2. 

a 

o 

DO 

o 
o 

CO 

1 

CO 

a 
1 

Class  of  Work 

;3 

a 

> 

w 
w 

C  bo 

—  o 

B 

Date    Finished. 

Cab     and      Run. 
Boards    

3—2 

•  •  ■  • 

3—10 
3—3 

3— is 

Tender    

uing  bmoothly  in  their  allotted  times.  Uu  lirst  using  thi 
system,  however,  these  causes  for  delay,  if  honestly  given  by 
the  foremen,  will  greatly  help  to  equalize  the  shop,  that  is. 
to  bring  up  a  weak  department  by  adding  men  or  machines,  a 
necessary.  In  this  manner  an  equilibrium  can  finally  be  oU 
tained  which  will  produce  the  best  results.  The  column  headc. 
"Received  in  Erecting  Shop"  is  filled  in  by  the  erecting  shot 
foreman  as  the  work  is  received. 

A  few  apparent  advantages  resulting  from  using  this  systeu 
are  given  as  follows: 

(1)  The  shops  may  be  equalized,  as  already  stated,  depart 
ments  deficient  in  men  or  tools  may  be  adjusted  or  balanced 
to  produce  the  best  results.  (2)  Friction  between  foremti 
and  sub-foremen  in  different  departments  may  be  avoided,  sinct 
the  shop  repair  card  dictates  when  any'i>art  will  be  flnisheri 
and  delivered.  (3)  The  men  are  stimulated  in  their  worli 
from  the  fact  that  some  take  an  interest  in  keeping  their  date^ 
while  others  have  continually  the  knowledge  that  delays  in 
their  department  are  known  and  recorded  at  headquarters. 
(4)  The  increased  output  always  noticeable  where  systematic 
methods  are  employed  for  doing  work. 

The  schedule  of  the  Chicago  &  Northwestern  Railway  at 
Chicago  was  illustrated  in  this  journal  in  February,  1904,  page 
58,  and  in  March,  1905,  page  73,  some  of  the  results  obtained 
by  its  use  were  recorded. 


This    card    to    be    filled    out    and    returned    to    the    Muster    Mechanic's 
OfBce  at  once.     Write  any  explanation  on  back  of  card. 

F.  B.  Brown,  M.  M 
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No.   2,014. 

SHOP  REPAIR  CARD. 

Issued  to  W. 

JONES. 

Engine  No.  2. 
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Tike  Steel  Insufficiently  Wobked. — In  an  admirable  paper 
before  the  International  Railway  Congress,  Mr.  P.  H.  Dudley 
showai  from  an  exhaustive  study  that  tire  steel  is  inferior  to 
rail  steel  in  wearing  qualities  because  it  is  not  sufficiently 
worked.  It  has  a  "cell  hardness,"  instead  of  a  "mass 
hardness,"  and  lacks  the  interlocked  and  fine  struc- 
ture of  rail  steel.  While  greater  care  is  taken  with 
tire  than  with  rail  ingots,  still  more  attention  is  neces- 
sary to  secure  the  desired  solidity,  first  in  the  ingots,  and 
second,  in  the  manufacture.  This  is  evident  from  failures 
of  trailing  wheel  tires  of  Atlantic  type  engines,  with  loads  of 
38,000  lbs.  per  axle.  These  tires  have  flattened  from  crushing, 
due  to  slight  porosity  and  unsoundness.  These  tires  are  made 
from  12-sided  ingots,  in  the  angles  of  which  unsoundness  de- 
veloped in  cooling.  They  contained  0.62  to  0.67  of  carbon, 
0.65  to  0.78  of  manganese,  0.20  to  0.26  silicon  and  0.06  phos- 
phorous. They  were  hard  on  the  surface  from  working,  but 
coarse  and  fragile  beneath.  The  weakness  corresponded  to 
some  of  the  comers  of  the  ingots.  Trailing  tires  of  50-in.  do 
not  show  as  good  results  as  79-in,  driving  tires  on  the  same 
engine,  because  the  smaller  tires  received  less  work  in  man- 
ufacture. After  wear  begun  its  destruction  was  rapid  and 
dangerous  to  the  track.  Tensile  tests  of  small  test  ingots  do 
not  lead  to  securing  the  grade  of  steel  desired  in  tires  of 
varying  diameters. 


Then,  reading  up  over  0,  the  date  2 — 27  and,  reading  up  over 
20,  the  date  3 — 22  is  found.  It  will  be  seen  that  Sundays  and 
holidays  are  omitted,  since  working  days  only  are  considered. 
In  the  same  manner  the  proper  date  corresponding  to  a  con- 
stant of  any  value  from  0  to  24  may  be  quickly  read  from 
this  sheet  (or  slide  rule). 

The  values  of  the  constants  on  the  schedule  sheet  were  ob- 
tained by  comparing  records  of  the  average  time  required  to 
do  each  class  of  work.  These  results  were  then  checked  and 
altered  as  necessary  to  produce  the  best  results  in  practice. 
Each  engine  of  a  class  should  have  the  same  schedule. 

The  column  "Remarks — Cause  for  Delay,  Etc."  on  the  re- 
pair record  sheet  may  be  omitted  after  the  repairs  are  run- 


Differential  Piece  R.\te  System.— The  differential  rate 
system  consists  in  fixing  for  any  piece  of  work  two  rates,  one 
about  20  per  cent,  higher  than  the  other.  If  the  work  is  done 
in  the  time  in  which  the  study  indicates  that  a  good  man 
fitted  for  the  work  and  working  at  his  best  normal  speed  can 
do  it,  or  in  less  time,  the  rate  paid  is  the  high  one.  If  the 
time  taken  is  longer  than  this,  the  lower  rate  is  paid.  To  take 
a  concrete  example,  let  us  suppose  that  a  man  can  turn  ten 
axles  In  a  day  on  a  certain  lathe  and  the  high  rate  is  30  cents 
each.  If  nine  or  less  are  done  he  gets  only  25  cents  each 
His  pay  then  for  10  is  |3  and  for  9  |2.2.=).  The  difference  be 
tween  the  pay  for  9  and  that  for  10  is  thus  so  great  that  a 
workman  will  make  every  effort  to  do  the  10  if  he  has  a  fair 
chance  of  success.— ff.  L.  Gantt,  in  Engineering  Magazine. 


Small  Things  Bought  by  Railroads.— The  Santa  Fe  uses 
every  year  one  and  a  half  tons  of  pins,  25  miles  of  lead  pen- 
cils, 396,000  steel  pens.  50  barrels  of  Ink,  13,000  lbs.  of  rubber 
bands,  16  carloads  of  stationery,  26,000  brooms. 
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ANGUS  LOCOMOTIVE  SHOPS,  MONTREAL. 


U^\\  pa«  uoijrjMipo.| 
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CAirADIAN    PACIFIC   BAJLWAY. 


VI. 


(For  previous  article  see  page  114.) 


The  erecting,  machine  and  boiler  departments  are  provided 
for  in  a  building  l,i67  ft.  long  by  162  ft.  8  ins.  wide,  a  cross- 
section  and  plan  of  which  are  shown  in  the  accompanying  en- 
graving, to  which  are  added  several  interior  views.  The  erect- 
ing shop  is  a  bay  80  ft.  wide;  the  machine  shop  is  a  bay 
55  ft.  wide,  and   at  one  side  the  full  length  of  the  shop  is  a 
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25-ft.  gallery,   with    corresponding  space  on   the   main    floor. 
The  following  table  presents  general  figures: 

Floor  area,   locomotive  shop 190,3S4    sq.    ft. 

Erecting  shop,   length    .........,,..>......•,. 770    ft. 

Erecting   shop,    width ;^.'..»^.'.,v».  v  ; -.i..  *» 80    ft. 

Erecting  shop,  floor  area .ij,:>.i;,:->>»..V. ....  .61,600  .sq.  ft 

Arrangement  of  pits    ;  ..i--,...  .». .-.C  ;-.  ,, longitudinal 

Available  number  of  pits   .vi^;..'. 36 

Area  erecting  shop  per  pit ..i..v 1,711   sq.  ft. 

Machine  shop,  length 770  ft, 

Machine  shop,  width    80  ft. 

Machine  shop,  floor  area,  including  gallery 62,575  sq.  ft. 

Total  number  of  machines   245 

Total  floor  area  per  machine 255  sq.  ft. 

Machine  shop  area  per  pit ...>.....<.  *%«.^... 1,738  sq.    ft. 

Boiler  shop,   length    .»-••.•:«■•••  .r  t 395   ft. 

noiler   shop,    width .vi  . < . :. 80    ft. 

Boiler  shop,  floor  space ..>.....«. 31,600  sq.   ft. 

Boiler  shop,  number  of  machines 39 

Boiler  shop,  floor  area  per  erecting  shop  pit 877  sq.  ft. 

The   plan  of  the  locomotive  shop   is  shown   in   three   sec- 


|I)M 


AMKIMCAX     KMilNKKi;     WD     IfA  I  I.UUA  I)    J()I!K\\AL. 


are  isBiied  for  eacb   ciii;im',  rovfTiiij;   practically  all   parts  a«= 
given  on  the  r«'i>air  i-«'Cord  sheet. 

In  tiJlmg  in  the  dales,  for  example^  the  '*uiain  rods"  on  the 
repair  record  shoft  for  Enpriue  Xo.  2  are  wanted  in  the  ma- 
chine shop  February  :j7  (2 — 27>,  and  in  the  erecting  sliop 
rf'ady  for  the  engint-,  3—^22.  Referring  to  the  schedule  sheet 
for  2u  days  (the  number  of  days  allowed  this  engine),  the 
constant  (•  is  found  in  the  coiresponding  !-pato  for  "main 
rods"  ••  wanted  in  machine  shop,"  and  the  constant  20  is  found 
in  the  space  for  ■main  rods"  "wanted  in  erecting  shop."  Turn- 
ing to  the  date  sheet  (or  slide  rule),  put  0  under  the  date 
2—27,  when  the  engine  came  in,  and  on  the  same  horizontal 
line  in  nunieri»al  order  write  the  nunibrs  from  0  to  24,  or 
one  le.«s  fhaji  the  tola!  number  of  days  given  by  the  schedule. 
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Kcmarka. 


Tliii  card  to  tii*  tilU'd   uui   inid    roiuru<d   to  the   ["'ort^inun-    Utlice   a}iil 
tUtn  .sent  to  tbe   Mabter  -Meclianic'ii  Ofllt-e  al  oncf. 

JouN  S.Mirii,  Foreman. 
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RemarkH. 


Tlii>.   <;ir(l   lo   bi-    lili«-d   <iuL  ami    rt'tuiiiid    to  tbe   For<in;iii'.-    OlfK-e,    :itj<i 
..-tbibji  sent  to  tite. Master  .Ai«ctaaaic'£.  OtDco' at.  once.. 

■      -  Joii.V  P.Mi  1 11.   Foreman. 


Then,  reading  up  over  0,  the  dale  2 — 27  and,  rcatliii.s^:  up  over 
20,  the  date  3— 22  is  founil.  It  will  be  .seen  that  Sundays  and 
holidays  are  omiHeiT.  since  working  days  only  are  considered. 
In  the  same  nianutt  ilic  pn)per  dale  corresponding  to  a  con- 
slant  of  any  value  from  0  to  24  may  be  quickly  read  from 
this  sheet   (or  slide  rule). 

Thft  vahie.s  of  the  constants  on  the  schedule  sheet  were  ob- 
tained by  comparing  records  of  the  average  time  require*!  to 
do  each  class  of  work.  These  results  were  then  checked  and 
aliej-ed  as  necessary  to  produce  the  best  results  in  practice. 
Kach  engine  of  a  class  should  have  the  same  schedule. 

Tlie  column  •Rcmaiks— Cause  for  Delay,  Etc."  on  the  re- 
pair record  sheet  may  be  omitted  after  the  repairs  are  run- 


ning smoothly   m    their  allotted   umu*.       Un  hr^t   using   th 
Si  stem,  however,  these  causes  for  delay,  if  honestly  given  i-bj-  ■ 
I  he  loremeu,    will   greatly   help   to   equalize    the   shop,   that  it* 
lo  bring  up  a  weak  depariment  by  adding  men  or  machines;  n  ' 
necessary.     In   this  manner  an  equilibrium  can   liually   be  u 
lained  which  will  produce  the  best  results.     The  column  header; 
■Received  in  Erecting  Shop"  is  filled  in  by  the  erecting  sIhi 
loremau  as  the  work  is   received. 

A  tew  apparent  advauiagcs  resulting  from  using  this  sysici 
aie  given  as  follows: 

(.1)   The  shops  may  be  equalized,  as  already  stated,  dei«ir 
nienis  deficiciiL  in  men  or  tools  may   be  adjusted  or  balam.* 
to  "produce   the   best   results.     (2)   Friction    between    foreni.  ^ 
and  sub-foremen  in  dilferem  departments  may  be  avoided,  siU' 
the  shop  repair  card  dictates  when  any' part  will   bt;  liuislu 
and    delivered.      (">    The   men   are    stimulated  in    their    wni 
from  the  fact  that  some  take  an  interest  in  keeping  their  dai'- 
while   others   have  continually   the   knowledge   that  delays    ii 
their   dei>artmeni  are   known   and    recorded   at  headquaiu  1- 
(4)  The  increased  output  always  noticeable  where  systemar 
methods  are  employed  lor  doing  work. 

The  schedule   of   the   Chicago  &   Northwestern   Railway    a 
Chicago  was  illustrated  in  this  journal  in  February,  iyu4,  pa^ 
.>.s,  and  in  March,  lyuo,  page  73,  some  of  the  results  obtaiii«j. 
by  its  use  were  recorded. 


Tiut  Stkel  lAbUFFiciKNTLV  \VoBKha>. — lu  au  admirable  pap. 
before  the  International   Railway  Congress,  Mr.  I*.  H.  Dudley 
.■<how«*  from  an  exhaustive  study  that  tire  steel  is   inferior  t 
rail   steol    in    wearing   qualities    because    it   is    not    sufficieui:. 
worked.      It    has    a    "cell     hardness,"    instead     of    a    "hias 
hardness,"     and     lacks     the     interlocked     and     line     stru 
tare    of    rail     steel.      While    greater    care     is    taken     wi.  , 
tire    than     with     rail     ingots,    still   more    attention    is   uecc 
sary   to  secure    the   desired   solidity,   first   in    the   ingots,   an-, 
second,   in    the   manufacture.     This   is   evident    from   faihu. 
of  trailing  wheel  tires  of  Atlantic  type  engines,  with  loads,  of.-: 
3S,0UO  lbs.  per  a.xle.    These  tires  have  flattened  from  crushing!    ' 
due  to  slight  porosity  and  un.souiidness.     These  tires  are  mad- 
from  12  sided  ingot.s  in  the  angles  ot  which  unsoundness  d. 
veloped    in    cooling.      They   contained    0.t;2    to   0.67   of   carbon. 
0.i;5  to  0  78   of  manganese.  0.2O  to  0.20  silicon  and   O.OG  phos 
phorous.     They  were  hard  on  the  surface  from  working,  bu: 
coarse  and    fragile  beneath.     The    weakness   corresponded    t* 
some  of  the  corners  of  the  ingots.     Trailing  tires  of  50-iu.  dd 
not   show  as  good  results  as  79-in.  driving  tires  on  the  sauj' 
engine,  because  the  smaller  tires   received  less  work  In  man 
ufacture.    After   wear  begun    its   destruction    was    rapid   and^^- 
dangerous  to  the  track.     Tensile  tests  of  amall  test  ingots  d«»V 
not   lead   to   securing  the  grade  of  steel   desired    in   tires   <  : 
varying  diameters. 


l>]in;i{K.Mi.\L    I'iKtK    R\ii:    Systkm.— The    differential    rai- 
.sysieni  consists  in  fixing  for  any  piece  of  work  two  rates,  one 
about  20  per  cent,  higher  than  the  other.     If  the  work  is  done 
in   the  tlnae  in  which  the  .study  indicates  that  a  good   man 
filled  for  the  work  and  working  al  his  best  normal  speed  can 
do  it.  or  in   less  time,  the  rate  paid   is  the  high   one.     If  the 
time  taken  is  longer  than  this,  the  lower  rale  is  paid.    To  laK- 
a  concrete  example,  let  ns  suppose  that  a  man  can  turn  tei 
a.\les  in  a  day  on  a  certain  Ia)li.>  and  liie  liigh  rate  is  30  cent 
each.      If   nine   or  le.ss  are  d(»ne   hf.   j.ofs  only    2.'>   cents  each 
His  pay  ili.-ii  for  lo  is  $:{  and  for  1*  |2.2.-..     The  difference  b. 
I  ween   the  ,,ay   for  ;«  and  that  for  10  is  fhu.s  so  great  that  ;■ 
workman  will  make  every  effort  to  do  the  10  if  he  has  a  fai- 
chance  of  !^y\ocesfi.~H,:l,.aantf.   hi   K„oineer\ng  Magazine. 


Smai.i,  Ttti\..s  Ii<»i-<.nT  BY  R.MLitoAns.-— The  Santa  Fe  use^ 
every  year  one  and  a  half  tons  of  pins.  2.t  miles  of  lead  pen- 
<ils.  396,000  .steel  pens,  .^n  barrels  of  ink,  13.000  lbs.  of  rubber 
bands.   15  carloads  of  stationery,   26,000   brooms. 
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ANGUS   LOCOMOTIVE  SHOPS.  MONTREAL. 
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tions.  In  the  lower  portion  of  the  engraving  are  the  three 
longitudinal  traclcs  extending  through  the  shop,  which  are 
located  at  25-ft.  centers,  which  is  an  unusual  distance  between 
tracks.  This  necessitates  an  erecting  shop  bay  with  a  crane 
span  of  76  ft.  3  ins.  Between  the  pit  traclis  are  two  standard 
gauge  supply  tracks.  In  the  plan  the  lower,  or  southern, 
track  has  a  pit  762  ft.  long.  The  center  track  has  a  pit  894 
ft.  long,  and  the  upper  track  a  short  pit  454  ft.  long,  making 
a  total  pit  length  of  2,110  ft.  For  convenience  in  getting  about 
the  engines  the  standing  space  in  the  erecting  shop  is  limited 
to  about  36  engines,  although  this  number  is  somewhat  elas- 
tic. The  building  is  lighted  by  high  windows  and  by  long 
transverse  skylights  over  its  central  portion.  The  roof 
trusses  and  crane  supports  are  illustrated  in  the  sectional 
view.  For  protection  against  fire  the  entire  building  is 
equipped  with  automatic  sprinklers,  and  galvanized  iron  fire 
curtains  are  built  in  the  roof  trusses  down  to  a  point  which 
will  clear  the  cranes.  These  are  placed  at  every  seventh  roof 
truss. 


millers  and  the  truck  wheel  and  axle  box  work.  A  bracket  jib 
crane  of  1,500  lbs.  capacity,  with  a  pneumatic  cylinder,  serves 
the  axle  work.  Two  1,000-lb.  pneumatic  cylinder  bracket  cranes 
handle  work  to  the  millers,  and  planers  and  truck  wheel  tires 
A  1,000-lb.  pneumatic  jib  crane  serves  the  axle  box  work,  and 
a  4-ton  pneumatic  cylinder  hand  travelling  crane  is  located 
over  the  lye  cleaning  tank.  Special  care  was  taken  to  plan 
the  shop  for  convenience  in  handling  material,  which  is  a 
matter  of  great  importance  in  a  plant  of  this  size. 

By  referring  to  the  floor  plan,  the  departments  beginning 
at  the  east  end  of  the  machine  floor  are  as  follows:  The  wheel 
shop,  including  the  tire  setting,  driving  box  work,  truck  shop, 
cylinder  shop,  piston  cross-head  department,  opposite  which 
is  the  frame  shop;  the  next  space  is  for  side  rods,  and  beyond 
this  motion  work.  Next  comes  spaces  for  miscellaneous  de 
partments,  such  as  air  pumps,  pipe  shop,  track  and  spring 
shop,  scale  repair  shop,  some  of  the  latter  departments  being 
in  the  west  machine  shop.  West  of  this  is  the  boiler  shop, 
providing  for  flue  work  and  general  boiler  work,   Including 
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In  addition  to  the  tracks  in  the  erecting  shop,  the  machine 
shop  has  a  supply  track  running  its  full  length,  and  the  shops 
have  seven  transverse  supply  tracks  connected  with  an  out-of- 
door  track  running  the  full  length  of  the  building.  By  the 
addition  of  light  rails  a  double  narrow  gauge  track  is  pro- 
vided by  using  one  of  the  light  rails  and  one  of  the  standard 
gaugQ  rails  on  each  side  in  an  arrangement  permitting  small 
trucks  to  pass  each  other  in  opposite  directions  without  switch- 
ing either  of  the  trucks  to  the  side  track.  This  arrangement 
is  a  novelty,  which  was  described  in  detail  in  this  journal  in 
July,  1904.  page  264.  These  extra  rails  are  also  provided  for 
on  the  shop  turn-tables. 

The  crane  facilities  are  admirable;  besides  the  large  60- 
ton  cranes  in  the  erecting  shop,  the  15-ton  cranes  in  the  ma- 
chine shop  and  the  20-ton  crane  in  the  boiler  shop,  a  5-ton 
overhead  travelling  crane  serves  the  truck  shop.  Five-ton  jib 
cranes,  one  electric  and  the  other  pneumatic,  serve  the  tire 
setting  and  wheel  press  work.  Three  2-ton  cranes,  with  pneu- 
matic cylinders,  serve  the  boring  mills,  planers  and  horizontal 


flanging  furnaces,  flanging  machinery,  riveters,  pipe  bendins 
rolls,  plate  planers  and  other  boiler  shop  machinery,  all  ol 
which  is  included  in  the  complete  table  of  machinery  of  this 
department,  which  forms  a  part  of  this  description.  The 
boiler  shop  is  well  arranged,  and  has  plenty  of  room  between 
the  machines. 

This  tool  list  is  complete  and  has  been  revised  to  date. 
The  floor  plan,  showing  location  of  machinery,  has  also  been 
revised,  showing  a  number  of  changes  from  the  original  loca- 
tions. These  plans  have  been  prepared  specially  for  this  de- 
scription. 

The  stripping  is  done  at  the  east  or  right  hand  end  of  the 
shop,  as  shown  in  the  plan.  When  a  locomotive  is  stripped 
the  boiler  Is  taken  directly  to  the  boiler  shop,  the  trucks  go 
to  the  truck  department,  where  two  men,  by  the  use  of  the 
2-ton  travelling  cranes,  attend  to  all  the  engine  truck  repairs- 
The  truck  shop  is  reached  by  the  first  transverse  track,  and 
over  this  same  track  all  parts  requiring  cleaning  are  taken  to 
the  lye  vats  outside  of  the  main  building.    The  driving  wheels 
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PLAN  OF   WEST  END  OF  LOCOMOTIVE   SHOP,   SHOWING    BOILEB   SHOP    AND   GALLERY. 

ANGUS   SHOPS,  CANADIAN  PACIFIC   RAILWAY,  MONTREAL. 


BOILKU    .SHOP. 

Power  Machines. 


Mat 
.\(t. 

■t27 
428 
4  29 
430 
4."?1 
432 
433 
434 
435 
436 
437 
4  38 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 

4  no 


Name. 
Swedging    Hammer. 


Size. 


Maker. 
.Can.  Pac.  Ry.. 
.Can.   Pac.    Ry 


Motor. 
H.  P 
&  Type. 

.Com.  Air. 


■Hartz 115A.C. 

.  Hartz ' 


Tube  Cutter 

Welding    Machine. 

Welding    Machine.  . 

Tube  Cutter i  • , .  ii  .;.-. .  ,.. .  Can.    Pac.    Ry ) 

Tube  Cleaner Whiting  Fdry.  Co. .  .  20  A.C. 

Punch   and   Shears. Size    "D"' Long  &  Allstatter.  ..  1.5  A.C. 

Punch   and   Shears , .  Bertram     10  A.C. 

Rotary  Shears  ....  %-in.  plate  .,>,. -..Collier    Co 5  A.C. 

Double   Drill Bertram . 

Double  Bolt  Cutter.Acme    IVi-in Bertram. 

Triple  Bolt  Cutter.Acme    lUj-in Bertram. 

Vertical    Drill    .  .  .  .36-in .,..*.>.  Bertram *  20  A  C. 

Plate   Planer 18-ft     ......Craven    Bros. 


Vertical  Drill 
Mud  Ring  Drill  . 
Small  Plate  Rolls 
Flue  Sheet  Drill. 
Flue  Sheet  Drill. 
Horizontal  Punch 
Fluei  Sheet  Drill 


.24-in. Smith  &   Coventry 

.4   Spindles ...Craven    Bros. 


in.x7   ft. 

Spindles. 

Spindles. 


7.5  A.C. 


.3    Spindles. 


.Craven    Bros.  . . 

,  Bertram     \  ■ 

.  Craven    Bros / 

Berry   &  Co 7.5  A.C. 

Bertram    5  A.C. 


Plate  Planer 25-ft Bertram     15  A.C. 

Liarge   Plate   Roll..  16  in.xl2   ft Bertram     30  A.v^. 

Mud  Ring  Drill.  ..  .6   Spindles    . . .  .  .^. .  .  Bement    Miles 7.5  A.C. 

Vertical    Drill    ....36-in Bertram     3  A.C. 

Small     Punch     and 

Shears    30  A.C. 


Hydraulic  Machines. 
176  Steam  Pre.ssure  Pump. Duplex  4  in.  X  18  in. 

plungers   

4  77   A<cuiuulator     1 ,500    lbs.    per   inch.  , 

478  Gap  Riveter 17  feet   

470  Crane  Cylinder  for  478 

480  Portable  Gap  Riveter. .6  feet   . .  ^^  .  ;>» .  .>  .. 

481  Mud  Ring   Riveter 


.•  -4  --■»•.  I 


.Snow  Pump  Works. 

.  R.  D.  Wood  &  Co. 
, .  R.  D.  Wood  &  Co. 
.  .R.  D.  Wood  &  Co. 
,  .Bement  Miles. 

.Fielding  &  Piatt 


go  to  the  wheel  department,  which  is  close  at  hand,  and  after 
being  finished  they  go  to  the  cross  tracks  near  the  wheel  shop, 
where  the  driving  boxes  are  fitted  to  the  driving  wheels  and 
made  ready  for  the  erecting  shop. 

The  light  parts,  such  as  rods  and  motion  work,  are  dis- 
tributed in  a  rod  department  of  about  four  bents,  where  this 
work  is  done  within  a  radius  of  about  50  ft.  The  motion  shop 
occupies  about  10  bents,  with  cross  benches  and  machines 
on  both  sides.  One  of  the  photographs  shows  these  cross 
benches.  All  the  benches  are  on  the  open  floor,  none  of  them 
being  under  the  gallery.  The  driver  brake,  air  pump  and 
electric  headlight  work  is  provided  for  in  the  spaces  beyond 
the  motion  department.  The  work  benches  are  very  substan- 
tial, consisting  of  3-in.  plank  bolted  to  substantial  cast  iron 


Macb. 

No.  Name.  Size. 

482  Punch    and   Shears..., 

483  Sectional  Flanger 

484  Press  for  Small   Work, 

485  Punch  and   Shears..., 

486  Multiple    Punch     ....;., 

487  Tank    Riveter    ,  ••;  i. . .  v^.  .■•^.•..i.r.'. 

488  Mud   Ripg  Riveter. Bement  Miles. 


•  •  •  ^-m,  •  4-'*  •  •••  •'■  P  •■  ^  *   • 


Motor. 
H   P 
Maker.  '  A  Type. 

.^..Fielding  &  PUtt. 
. . . .  Bement  Miles. 

! ! ! !  Fielding  i"  jp'latt. 
.  .  .  .  Bement  Miles. 
Fielding  &  Piatt 


361  Turret  Lathe 

362  Turret  Lathe 

363  Turret  Lathe 

364  Hacksaw     

365  Oil    Separator    . . .  . 

366  Bolt  Lathe 

367  Turret  Lathe 

368  Turret  Lathe 

369  Bolt  Cutter 

370  Bolt    Lathe 

371  Bolt    Lathe 

372  Bolt    Lathe * . 

373  Bolt    Lathe ., 

374  Bolt    Lathe..  .;.... 

375  Bolt    Lathe 

376  Centering    Machine 

377  Centering    Machine 

378  Bolt  Lathe 

379  Bolt  Lathe ., 

380  Stud  Lathe    

381  Nut  Facer   

382  Nut  Facer   


BOLT   DEPARTMENT. 

2  in.x26  in Pratt  &   Whitney. 

2  in.x24  in ..Jones  &   Lamson. 

2  in.x24  ia... Jones  *    Lamson. 


..«.)•  •.«-•  w«..«  •  .  »>  • 


Niles-B.-Pond. 


2  in.x26  In 

IV..   in.xlS  in 

3-Spindle    .».....». 

> •••   •,«  <^  •  »  •   I 

»•  ■•■••'•*)r«  •'•-!!(•  • 
'.•.'•__•-•  •.•  •  •~^^•  •«4^*,«  • 
,«  ,•..'•  •'•  •  •'•-'■•-•-  •  4|  •  ■  ■  ■ 
¥«««tf*,«.«,«'y.*'«>  •  •  • 
•  ■  •  ■  «  cjl*  *■*.'*  t  *- *  *  *-  ' 
,  ■  ■  ■  •  •  •  •  .^  -*  •  *  •  *.'p'-m.  < 
•  •  •  •  •  «  '*-*  *-.*  .P  *t  .*-  *  *  -' 
..*  *:.•  •  •  .•  *.^  ^■^■''*  *■  ''^  *  ' 
~"9  •  «,•'•'•  •  «  V  v"*  •  •  •  *■  > 


. Jones 
.Pratt 
.  Acme 
.Can. 
.Can. 
.J.  H. 
,  J.  H. 
J.  H. 
.J.  H. 
.  D.  E. 
.Pratt 


&  Lamson. 
&  Whitney. 

Pac.    Ry.  . .'. 

Pac.   Ry 

Johnston .  .  . 
Johnston . . . 
Johnston .  .  . 
Johnston . . . 

Whiten 

&  Whitney. 


20  A.C. 


I 


20  A.C. 


i^i-in.  X  Nuts 

IVj-ln.    Nuts 

TIN    SHOP. 

.12-in.    wheel. 


Smith   6.  Coventry 

Smith    &    Coventry 

.  Smith   &   Coventry 


401  Emery   Wheel    ....12-in.    wheel Niles-B.-Pond 

402  Press Niagara  Tool  Co . . . 

403  Sheet   Iron  Shears.  .«3   in.    wide Niagara  Tool  Co.  .  . 

404  Punch    No.    122 Niagara  Tool  Co.  . . 

405  Circular  Shears    . Brown,     BoggsAOow 

406  Bending  Rolls    5  in.x72  in Scully  Steel   CO. . .  J 


10  A.C. 


supports,  the  supports  being  braced  with  %-in.  rods  and  held 
to  the  floor  by  lag  screws.  Ekich  bench  has  two  drawers,  with 
substantial  cast  iron  slides,  which,  when  lubricated  with 
graphite,  work  as  easily  as  if  they  were  on  roller  bearings. 
The  top  of  the  bench  is  of  oak  and  the  drawers  of  yellow  pine. 
Each  bench  has  also  a  yellow  pine  shelf  below.  They  are 
sufllciently  strong  for  heavy  work.  In  the  machine  shop  the 
benches  are  all  out  in  the  open.  Wherever  wall  benches  are 
used  the  construction  is  as  shown  in  the  engraving,  which 
illustrates  the  bench  used  in  the  roundhouses  of  this  road. 
As  far  as  possible  material  in  this  shop  is  kept  off  the  floor. 
For  holding  the  side  and  main  rods  of  locomotives  special 
tracks  are  provided  in  the  erecting  and  machine  shop.  These 
are  built  with  cast  iron  sections,  very  strongly  braced,  pro- 
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tions.  In  the  lower  poriioQ  of  Ihe  engraving  are  the  three 
longitudinal  tracks  oxt' mling  tlirough  the  shop,  which  are 
located  at  'IH-ir.  centers,  which  is  an  unusual  distance  between 
tracks.  This  necessitates  an  t'rMciing  shop  bay  wltli  a  crane 
span  of  76  ft.  ;'.  ins.  Between  the  pit  tracks  arc  two  standard 
gauge- supi>ly  tracks.  In  the  plan  the  lower,  or  southern, 
track  has  a  pit  7t)-'  It.  long.  Tho  center  track  has  a  pit  894 
ft.  long,  and  ihe  upper  track  a  short  pit  454  ft.  long,  making 
a  total  pit  length  of  2,110  ft.  For  convenience  In  getting  about 
the  engines  the  standing  space  in  the  ere«'ting  shop  is  limited 
to  al»out  ,">»;  engines,  altliougli  th^s  niinil)er  is  somewhat  elas- 
tic. The  building  is  lighted  by  high  windows  and  by  long 
transverse  skylights  over  its  central  portion.  The  roof 
trusses  and  crano  supports  are  illustrated  in  the  sectional 
view.  For  protection  auainst  fire  the  entire  building  is 
equipped  with  automatic  s|)rinklers,  and  galvanized  iron  fire 
curtains  are  built  in  the  roof  trusses  down  to  a  point  which 
will  clear  the  cranes.  These  are  placed  at  every  seventh  roof 
iru.qs. 


millers  and  the  truck  wheel  and  a.vle  box  work.    A  bracket  ji 
crane  of  1,500  lbs.  capacity,  with  a  pneumatic  cylinder,  serve 
the  axle  work.  Two  1,UUU-11»   pneumatic  cylinder  bracket  craii* 
handle  work  to  the  millers,  and  planers  and  truck  wheel  tlrc> 
.\   l.tKMt-ib.  pneumatic  jib  crane  serves  the  axle  box  work,  an 
a   4-ton    pnetimatic  cylinder   hand   travelling  crane   is   locatci 
ov«'r   the  lye  cleaning  tank.     Special  cart^  was   taken   to  plai 
the  shop   for   convenience    in    handling   material,   which    is   . 
matter  of  great    importance  in  a   plant   of  this  size. 

Ily  referring  to  the  floor  plan,  the  departments  beginnin,^ 
at  the  cast  end  of  Ihe  machine  tloor  are  as  follows;  The  whe< 
shop,  including  the  lire  setting.  <lriving  box  work,  truck  shoi. 
cylinder  shop,  piston  cross-head  department,  opposite  whici 
is  the  frame  shop;  the  next  space  is  for  side  rods,  and  beyoH' 
Ibis  motion  work.  Next  comes  spaces  for  miscellaneous  d> 
pariinents,  such  as  air  pumps,  i)ipe  shop,  track  and  sprint 
shop,  scale  repair  shop,  some  of  the  latter  departments  beim. 
in  Ihe  west  machine  shop.  West  of  this  Is  the  boiler  shop 
providing   for   flue   work    and    general    boiler   work,    including 
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In  addition  to  the  tracks  in  the  erecting  shop,  the  machine 
shop  has  a  supply  track  running  its  full  length,  and  the  shops 
have  seven  transverse  supply  tracks  connected  with  an  out  of- 
door  track  running  the  full  length  of  the  building.  By  the 
addition  of  light  rails  a  double  narrow  gauge  track  Is  pro- 
vided by  using  one  of  the  light  rails  and  one  of  the  standard 
gaugQ  rails  on  each  side  in  an  arrangement  permitting  small 
trucks  to  pass  each  other  in  opposite  directions  without  switch 
ing  either  of  the  trucks  to  the  side  track.  This  arrangement 
Is  a  novelty,  which  was  described  in  detail  in  this  journal  in 
.July,  1904.  page  2C4.  These  extra  rails  are  also  provided  for 
on   the  shop  turn-tables. 

The  crane  facilities  are  admirable;  besides  the  large  60- 
ton  cranes  in  the  erecting  shop,  the  15-ton  cranes  in  the  ma- 
chine shop  and  the  20-ton  ciane  in  the  boiler  shop,  a  5-ton 
overhead  travelling  crane  serves  the  truck  shop.  Five-ton  jib 
cranes,  one  ebntrii  and  the  other  pneumatic,  serve  the  tire 
setting  and  wheel  press  work  Three  2-ton  cranes,  with  pneu- 
matic cylinders,  serve  the  boring  mills,  planers  and  horizontal 


flanging  furnaces,  flanging  machinery,  riveters,  pipe  bending 
rolls,  plate  planers  and  other  boiler  shop  machinery,  all  <>: 
which  is  included  in  the  complete  table  of  machinery  of  thi- 
department,  which  forms  a  part  of  this  description.  Tli' 
boiler  shop  is  well  arranged,  and  has  plenty  of  room  between 
the  machines. 

This  tool  list  is  complete  and  has  been  revised  to  date 
The  floor  plan,  showing  location  of  machinery,  has  also  been 
revised,  showing  a  number  of  changes  from  the  original  loca 
tions.  These  plans  have  been  prepared  spe<ially  for  this  de 
scription. 

The  stripping  is  done  at  the  east  or  right  hand  end  of  the 
shop,  as  shown  in  the  plan  When  a  locomotive  is  stripped 
the  boiler  is  taken  directly  to  the  boiler  shop,  the  trucks  g" 
to  the  truck  department,  where  two  men,  by  the  use  of  the 
2-ton  travelling  cranes,  attend  to  all  the  engine  truck  repairs 
The  truck  shop  is  reached  by  the  first  transverse  track,  and 
over  this  same  track  all  parts  requiring  cleaning  are  taken  to 
the  lye  vats  outside  of  the  main  building.    The  driving  wheels 
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rLAN  or   WEST  END  OF  WK.OMOTIVK   SHOP,   SHOWING    BaiLKU   SUOP    AXO  CAI.LKKY. 

C^^^^A^^  CANADIAN   PACIFIC   RAILWAY,   MO.VTRKAl.. 


•■■••■■...•   '    ■  .^  t.:  >■.-..  /.    ..;:.^..,       ■   v..  . 

ItOlLKK   SIMM*. 

Maeh.                          ■'.■--■'■^F-     C    "^■; 

.M.itoi 
H    P 

..•••■:.,,. -Poorer  Mailiino 

.Vo.               Name.          :   r           Swo. 

Maker.                      &.  Tvp. 

.".''  Jv*:^. '.  ;•''■-■  '..   " ■■'  ■    "• 

Mot«»r. 

•l-SJ  Puneh   .ind  f^hearss. . . .  .  ;  v . 

.fifldras  «   Plait 

VI  .H 

l» 

If.  P 

4,s;;  Sedional  FJansor.  ..,.,.,;  . 

•-Itement  Miles 

N.V 

!               N;im<-                               Si/.c. 

.Maker.                       &   Type. 

4S1    Press  for  Small    Work.:... 

SuiilmiiK     lliimmnr..  ;,-.i  :......... .  .  - 

.  .('an.  Pa«.  U> . .  .  .  .I'oin.  Air. 

iS',   Punefi   and   Shears...../.,.. 

.  .FieWlnj?  &   P!ai?. 

1  ulw  C'uitrr .■.;■•..,  V  » r.'i  .■■.'..■.  .  . 

.  .('an.    Pa«.    Ky .  .  .  .  "^ 

ISi;    MuUipl.-     Punch      .:-....:».'.. 

.  .  Heriient    Mih"^ 

« 

WildiuK    Ma<hino.  .v;w^v.  ■■>•.;■'-■.••  .;i.i. 

.  .Ilartz    .;...>,.....    |i5,X.C, 
.  .  Hart/..  .,;...,  ... .  .  .  "^ 

IS7  Tanlv    Riveter    .... . .  .  . ,' ;  , . 

.  FhldiPK  &   i'iatt. 

:  .'• 

WfldinK    MiU'hiiK',  . .  Ji^.'.  .'.'»•.'>»>,  ;•...> 

4.SS   Mud    Hios   Riveter...  .V.  .;. 

.  .  Heijient   Miles. 

.1  • 

Tiilx'  ("utter    .  .V  .  .  .;..■,  .'i  .■.'■./■.  i.,;  if' 

.  .I'aii.    Pae.    U^ .  .  , .,  ] 

Ttibo   ('leaner. .  .  v--.  v. .»'•.>••■•  ■»^- .•  .••■^..^  •-•.•■ 

.  .  Whitiiis    Kdr\.  Cti..-.20  A.C. 

••'►t-T    niCI'AKTMK.NJ 

I'luuli    and   Shoars. Size    *'!>'<   ,;••, ,. 

..l^iiiM^^-  All.-^taller       .  l.">  AC. 

.'.til    liitiei    Lathe  :....., 2  in. x'ifi  in. . 

Prall     A     Whitney 

I'lin.h   and   Shears.  ;  .  :  .  .  .  .  ,  .  .  it:-,.,'. 

.  .  Mertrain     I"  A.f  . 

:!iiL'  Turret    lyaiho, . .  .  .  .2  in.x24   in. 

.loiies    &    Uamson . 

:      I 

i:i)tarv  shears   ...Vi  in.  plate....... 

..Collier    Co 5  A.C. 

::•:.•!  Turnt  !«Tthe  .v...2  jn.x2i  in 

.tones    k    Lani-^jn .    , 

1  ii.iiMc    Drill .  .  .  .  .  .  ...,.-.  '.': 

.  .  Hertrani 

••<;i   Hacksaw     .............:.-.. 

. 1  2rt  A  «  . 

., 

Koiihk?  IJolt  CuUer.Aime    lV.»-in-.;.. . 

.  .  Merfram 

::•;..  Oil    Sepafatdr   .;i. ;.....  .r». 

Niles-B.-PonA.  .  .  .  .  ( 

■■   :7 

Triple   Holt    Cutter. .^rnie     }  «'a-il^. ,,.;.; 

.  .  Hertram. 1  '    ■  -; 

;!•;♦;  Roit  Lathe  .  ;v^ . ;:. . ... ..-..,. . 

,s 

Vertical    Drill    . .  .  .:!tl-iii.    ..«/,...... 

.  .  IJerirani ^^0  A:€'. 

.  .Craven     Hros | 

:?<;7    Turret    Uithe  .;  i  .  . -2  in.Va«-ln. . 

.i«Mie.'«    &   L«m-s<iii . 

:      ■. 

Plate    Planer IS- ft.    '.....*....-.-.. 

■Mis  Tmref  I^the  .;. .  .  il  »•.   iii.xlS  iu.-  .  .-.  . 

I'rait  &  Whitney. 

-    •  ■  t 

Vcrtiial  Drill    24-iu.    .-. . .; . .  .Vi 

,  .Smith  &   Coventry  , 

.".r.it    Holt    Cutter    .;.v,V..-?-Spindle    .......  . 

A-  nie. .......  1 

■■  tl 

Mnd   Kins   Drill    ...4    Spindles    .'..'.-v. 

.  .  Craven     Bros.  ....    j 

.•17<t    Holt     I..iitbe.  .>,...:.•.......-.  . 

Can     Pa<      Ry 

:  Vt 

Small  Plate  Rolls.. n  in.xT    f\ . .  if.  ^^  i-i'. 

.  -Craven    Hioti j 

:!«!    Holt     T>athe.  .,.,.■.-.>■■;,  ..r.-^.^.. 

(an      Pa-  .    Ky        . 

•■   t  r-. 

Flue   Sheet    rtrill...-;    Spindles.  ...  «,;..;. 

.'.  Hertram     ...        ^  7  "i  A  C 

.•:72    Holt     Iwithe...,;,..  ..,.:;.,,.  . 

f.   H.   .lohnston.  . 

Ml 

Khie  Sheet  Drill.  .  .2    Spindles.  .;.....■; 

.  .Craven    Mr^     .  .      ( 

:!7.<   Holt    I>athe. .  .  *-..„,  ..i.....  ;  .  . .  . 

.1.    H.   .lohnston.  .  . 

'.  ir. 

Horizontal   Puneh .■.'l'..'.'.; 

.  .  Horrv    &   Go.  .  .  . .  .  .7.5  A.C. 

.174    Holt    Lathe. ....;..;,;.;..  .i. 

.1.    H.   .lohnston 

Flue  Sheet  Drill...".    Spindles;  t..<.. - 

.     Hertram    .  .  .  ,.."...  .  .5  A.C. 

:i7."    Itolt    Uithe ;  .  ,  .  ,.,• 

1     11.   .Iidmstou ,  .  ,  ■ 

tT 

I'latp   Pinner 2.'i-ft.     .;..'/.■>■.''.. 

.  .  Hertiant     ....  .:..:,.  .!.'>  A.C. 

.■{7<;  CenterinR    .Ma<hine..  ,...•..  • 

1 1.    K.    Whiton - 

■  IS 

UnrKP    Plate    liolI.D;   in.xl2    ft..;;\. 

.  .  Hertram     .....  .  .  .  -  .:'.<>  A. v.. 

■".77   Centering    Maeblrte.   .  . .  >  ^i - 

Pratt   fc   Whitney. 

;  i:« 

Mild  ItiiiK  Drill....'!   Spindles    .  i ;  i*. 

,  .  Hement     .M  iles T.V,  A.C. 

;?7S  Hoft  i.rfttti«  . , . . . . ; . . .  ..Ky . 

!  '*•» 

Veiii.al    Drill    ...  .:5«i-ln.    -.;.!>.>... . 

..^prtram ..3  A.G. 

:i7'.*   Holt  lAthe   .,..  ;^.i.  ..:...  . 

I".  1 

Small      Piineh      aiiii 

:iSO  Stud  loathe    ;.. i».,  .v-.  - . .  • 

Smiih   &.  Coventry 

Shears       

.".SI   Nut  Facer   ...- ;*;.'*<  in. ,  Nut- . 

Smith    *:•    Coventry   i 

Hydranlie  Maehinftfe.     -  \'   ^'     '      ': 

r,S2  Nut  Facer   ...•,>>,.l  «-V-in.   Sui- 

Smith    K    Coventry,. 

- ,    ■ 

■  ■ . . . 

TIN  SiJor, 

'       ' 

.■^ifani   I'ressure  Pump .  Duple.x  4  in.  x 

pluiiKors   . .  ; 

18  in. 

....;;..  .}>how  Pump  Works. 

4<»t   Emery  Wheel    ;...li>iii.    wheel.  . 

.N4l*-s-H.  Pond.. .. 

177 

.Xxiiiiiulaior    ..»:......  1  .r.<i<t    lbs.    per. 

Iiith.  ...R.  D    Wood  &  Co. 

402  Press    . . , . .  .................. 

\iaearti  Tool  (  <>    .  . 

t7s 

(Jap  Uivelor. '.  .  .  . ."..'.  .  IT  f«*et    . .  .  .  .•; 

.......  .U.   D     Wood  &  Ct>. 

103  Sheet  Iron  Shears..»."{  in.  wide. 

N'iaKaia  Tool  (  n             j.^,  j^  0_ 

17!» 

(^'raiie  Cvlinder   for  47S.  ..  ..S.  y»  ;'.■.-» 

..■,1'.;..U.   D     Wood  &  To. 

404  Punch ..Xb.-  122....*...-.... 

.Niagara  Toot  Co.    . 

IVI 

Portable'  dap   Kivott'r..G  feet   .'i', ..'.'. 

■;'v..  .'';■*..  Il'incnt  Miles. 

40.'>  Cinular  Sh«>ars  ....'.  . .  ..  .i.  - . . .  ..,•.. 

,  Hrown,     Hogss&Co. 

INI 

Mud   KiuK    Itiveter;  . .  ....,.>.;...»... 

....\:-.v. Fielding  &  Piatt. 

40(?  Renditis  Rolls    ...  ..'t  in.x72  liv..  i  ..•.,.- . 

.Jn-ully   ?»«*!  Cto..,.  . 

~n  lo  ttip  whool  tloparttnpnt.  Which  Is  close  at  hand,  and  aftor 
iit'ing  finislK^d  they  ero  lo  the  t-ros.s  tracks  near  thf  wlieel  .'^hop, 
wlierp  the  driving  l>oxes  are  fitted  to  the  driving  wheels  and 
made  ready  for  the  erecting  shop. 

The  liiiht  jtarts,  such  as  rods  and  motion  work,  are  dis 
Tihiited  in  a  rod  department  of  altotit  four  bents,  where  fhi.s 
work  is  done  within  a  radius  of  about  .^0  ft.  The  motion  shop 
occupies  about  Hi  bents,  with  cross  ben<hes  and  machines 
""  both  .sides.  One  of  the  photographs  shows  these  cross 
benches.  All  the  benches  are  on  the  open  floor,  none  of  them 
being  under  the  gallery.  The  driver  brake,  air  ptimp  and 
f>lP(tric  headlight  work  is  provided  for  in  the  spaces  beyond 
'be  motion  department.  The  work  benches  are  very  stib.^tan 
'ial,  consisting  of  3-in.  plank  bolted  to  substantial  cast  iron 


supports,  ihe  .supports  being  braced  with  %-iB.  rods  and  hcl<l 
to  the  floor  by  lag  screws.  Each  bench  has  two  drawers,  with 
substantial  ciast  iron  slides,  >hich,  wh<»n  hibricaied  with 
graphite,  work  as  easily  as  if  they  were  on  roller  bearings 
The  top  of  the  bench  is  <.'f  oak  and  the  drawers  of  yellow  pine. 
Kach  bench  has  aKso  a  yellow  jiine  shelf  l>elow.  Tliey  are 
Kuflicicntly  strong  for  heavy  work.  In  the  machine  shop  the 
benches  are  all  out  in  the  open.  Wherever  wall  benches  are 
used  the  con-s^truction  is  as  shown  in  the  engraving,  which 
illustrates  the  bench  used  iti  the  roundhouses  of  this  road. 
As  far  as  po.ssible  material  in  this  shop  is  kept  off  the  floor. 
For  holding  the  side  and  main  rods  of  locomotives  special 
tracks  are  provided  in  the  erecting  and  machine  shop  These 
are  built,  witb  cast  iron  sections,  very  strongly  braced,  pro 
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I'LAN    OF    WKHT    EM)   OK    MACHINE    SIIOI",   ALSO   SHOWING   GALLEKY   AND   ERECTING   SHOP. 

ANGUS   SHOPS,  CANADIAN   PACIFIC   RAILWAY,  MONTREAL. 


Mach. 
.No. 


Name. 


WEST    MACHINE    SHOP. 


Side  Rod  Departiueut. 


Size.  Maker. 


101 
102 
10.3 
104 
105 
106 

107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
12:{ 
124 
125 
12« 


Side    Rod    Drill....  3    Spindles Bertram. 

Vertical   Drill    36-in Bertram. 

Vertical   Drill    24-in • 

Miller    5  ft.x5  ft.xl2  ft Ingersoll . 

Side    Rod    Shaper. .  24-in. — 2    heads Bertram 

Double  Planer 4  ft.x4  ft.xl4  ft Pond     .  . 


.Motor. 

H.  P. 

&  Type. 

I20  A.C. 

.2-5  A.C. 

15  A.C. 

2-2  A.C. 


^20  A.C. 


10  A.C. 


Chucking    Lathe 
Engine   Lathe    .  . 
Chucking    L^tbe 


■20  A.C. 


Turret  Lathe 5-ln Bardons  &  Oliver.  - 

Vertical    Drill    .  .  .  .  40-in Bement    Mile?.... 

Double  Slotter    .  .  ..12-in.   stroke Bertram 

Double    Drill    Craven    Bros 

Vertical    Drill    3ti-iu Craven    Bros 

Slotter    16-ln Bertram 

Double  Planer 

Cotter  Mill    4-Spindle    

Vertical    Drill    ....40-in Bement    Miles 

Vertical    Drill    2r4-in 

Shaper    12-in 

Shaper    24-in Bertram     

Crank    Planer    ....  18  in.xlS  in.xlS  in. .  Bertram     

Chucking  Lathe    .  .24-in Craven  Bros 

20-in Craven    Bros 

16  in..\5  ft.  6  in. ..  .Gardner    

24-in Craven   Bros 

Turret  Boring   Mill.30-in Niles    

Engine    Lathe    ....  20    in.x5  ft McGregor     

Suspended       Emery 

Wheel     20-in Bridgeport    Co.  .  .  . 

Motion  Department. 

127  Side   Bar  Grinder Bertiam     

128  Engine    Lathe    .  .  .  .  12  in.x2  ft.  6  in Smith   &  Coventry. 

129  Link  Grinder    5-ft.    radius Smith  &  Coventry. 

130  Grindstone     6-ft Niles    B.    Pond.  ...  }-20  A.C. 

'.31  Double  Buffer 30  in.x8  in Niles   B.   Pond. 

132  Emery   Grinder  .  .  .  20-ln.    wheel Can.    Pac.   Ry. . 

133  Lapping  Lathe 

134  Grinder     Lea  No.  1 Anderson  T.  Co.2  small  D.C. 

135  Engine   Lathe    ....24  iB.x5  ft.  4  in..  .  .  MGreg.  &  Gourlay 

136  Shaper    24-in Plather 

137  Engine    Lathe    ....  18  in.x5  ft Bertram 

138  Engine    Lathe    ....  16  in.x5   ft Gardner 

139  ShSper    4-in. 


140  Engine    Lathe 

141  Engine   Lathe 

142  Engine    Lathe 

143  Vertical   Drill 

144  Vertical    Drill 

145  Shaper 


24    in.x6  ft Bertram 

.  30  ins.xS  ft.  6  in — Bertram 

.18   ln.x3   ft.   6  in LeBlond i-20  A.C 

.  20-in Craven   Bros .... 

.20-ln Craven   Bros.... 

.16-ln Bertram 

146  Centering   Machine D.     £.     Whiton  . 

147  Engine   Lathe    22  in.x8  ft.  6  in 

148  Vertical  Drill    36-in Cravea   Bros... 

149  Planer    4   ft.x4   ft.xl2   ft. . . .  Plather    20  A.C. 

150  Vertical   Drill    24-ln Craven    Bros... 

151  Vertical    Drill    ....36-in Craven    Bros... 

152  Planer    2  ft.x2  ft.x6  ft Bertram 

153  Planer     2  ft.x2  ft.x4  ft Craven    Brow .  .  . 

154  Vertical   Drill    36-in Bertram 

155  Slotter     16-in Bertram 

156  Vertical    Drill    36-ln .....Bertram 

157  Engine    Lathe    ....24  In.x5   ft.   6    in. ...  Gardner 

168  Extension  Lathe   ..36  in.x72  in.xlO  ft..  Bertram    

169  Borlnc    Mill 51-In .N|l«s    , 


'15  A.C. 


10  A.C. 


.Mach. 
No. 


Name. 


Size. 


Maker. 


Motor> 

H.  P. 

&  Type. 


160 
161 
162 
163 
164 
165 


166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 
185 
186 
187 
188 
189 
190 
191 

251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 


Double  Shaper 6-in Craven    Bros 

Turret   Lathe    3  in.x36  in Pratt   &    Whitney.       ,^  .^. 

Turret    Lathe    2in.x24     in A.    Hebert    L15  A.C. 

Horz.    Boring    Mill.  3-in.    bar    Bement    Miles    . 

Cutting-Off    Mach.  .5-in Bertram 

Horz.   Boring  Mach Craven    Bros.  .  . 

Brake,    Spring    and    Manufacturing   Department. 

Radial    Drill    5-ft Hulse  ft  Co...; 

Engine   Lathe    24  in.x8  ft Bertram . : . 

Double  Shaper 14-in ^.10  A.C 

Engine   Lathe    .  .  .  .  2Q  in.x5  ft 

Engine    Lathe    30   in.x6  ft Bertram 

Vertical    Drill 45-in Bertram 

Vertical    Drill    36-in Bertram     

Vertical    Drill    36-in Bertram     

Double   Drill    Bertram     

Screwing    Machine. 3-in,    Smith    &    Beacock. 

4  Spindle  Drill Up  to   Mi    »« Foote    Burt 

Slotter     12-in W.     Collier 

Slotter     10-in W.    Collier 

Slotter     10-in W.     Collier 

Emery   Grinder 20-in.    wheel Can.   Pac.    Ry 

Engine   Lathe    24   ln.x22   ft Bertram     

Engine   Lathe    24  in.x9  ft Smith    &    Coventry 

Horz.   Boring   Mach.4    in.x9   ft Bertram     

Steam   Fitting  and   Air   Brake  Department. 

Engine   Lathe    18  in.x3  ft.  6  In LeBlond 

Vertical    Drill    36-in Bertram 

Pipe  Threader 10-ln Cox  ft  Sons 

Pipe  Threader 1-in Williams    Tool    Co 

Pipe  Threader   ....  4-in Armstrong 

Emery  Wheel    12-in Can.    Pac.   Ry-    •• 

Face   Grinder    Iroquois  Wheel  Co.  (  jr  *  C 

Drill   Grinder    Yankee   Wilmarth&Morman  j  ^^     •    • 


10  A.C. 


15  A.C. 


15  A.C. 


Emery  Grinder  .  . 
Emery  Grinder  . . 
Tool  Grinder  .  .  .  . 
Tool  Grinder  . . . . 
Drill  Grinder  .  .  .  . 
Tool  Grinder  .... 
Universal  Miller  . 
Vertical  Drill  .  .  . 
Universal    Grinder 

Plain  Miller 

Engine  Lathe  .  . . 
Engine  Lathe  .  . . 
Engine  Lathe  .  .  . 
Disc.    Grinder    .  .  . 

Shaper    

Vertical  Drill  .  .  . 
Tool  Grinder  .  . . . 
Double  Shaper  .  . 
Universal  Miller  . 

Turret  Lathe  .  .  .  . 
Engine  Lathe  . . . 
Elngine  Lathe  .  .  . 
Engine  Lathe  .  . . 
Engine  Lathe  .  .  . 
Engine  Lathe  .  . . 
Engine  Lathe  .  .  . 
Engine  Lathe  .  .  . 
Engine   Lathe    .  .  . 

Hack   Saw    

Engine  Lathe  . . . 
Engine  Lathe  . . . 
Wet  Grinder  . . . . 


Tool    Department, 

.20-in.    wheel 

.20-in.    wheel 

.No.    2 

.No.    1 


.30-in. 
No.    7. 


22  in.x3  ft.  6  in. 
20  in.x4  ft.  6  in. 
14  in.x2  ft.  8  in. 

No.    1 

24-ln 

30-ln 

,6-in.    wheel 

4-in.    

No.    3 

2    in.x24    in 

16  in.xS 


Can.    Pac.    Ry .  . . . 
Can.   Pac.    Ry .  •  •  • 

Sellers 

Sellers 

Sellers 

Cincinnati 

LeBlond ,• 

Bertram 

Landis 

Bertram 

LeBlond 

LcDlond 

Pratt  &   Whitney. 

Chaa.    Besly 

Plather 

Bertram 


,20  A.C. 


ft 

14    In.x3  ft 

16  in.x2  ft 

16  in.x3  ft 

16  ln.x3  ft 

,16  in.x4  ft.  6  In. 

,24   In.xlO  ft 

.12  ln.x3  ft 


•  Craven    Bros. ■  .  • 
Cincinnati 

■  Jones    &   Lamson. 
•Gardner. •••••;••" 

•  Smith  &  Coventry. 


,18  in.x9  ft.. 
,10  in.xS  ft.. 
,42-in.  wheel. 


•  Gardner • . •  •  • 

•  Brown    ft    8hari>e. 
.  Smith  &  Coventry. 

•  Bertram 

•Smith  ft  Coventry. 

•  Patterson  Tool  Co. 

•  LeBlond 

.  Whitworth 

•Bridgeport 


'20  A^C. 


vY,  1905. 
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PLAN   OF    EAST   END   OF   LOCOMOTIVE   SHOP,    SHOWING  GALL£BY    AND  ERECTING    SHOP. 

ANGUS    SHOPS,  CANADIAN   PACIFIC   RAILWAY,  MONTREAL. 


EAST    MACHINE    SHOP. 

Wheel  Department. 


Maoh. 

-No.  Name.  Sise. 

1  Wheel    Press 300  tons 

2  Boring    Mill 90-ln. 


»M,mjKjHi-^»%:t  ■ 


4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
L'O 
21 
22 
23 
24 
2.5 
2<i 
27 
28 


29 

30 
31 
32 
33 
34 
3.5 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
.50 
51 
52 
53 
54 
55 
56 
57 
58 
59 


Boring    Mill 51-ln.    ........... 

Boring    Mill 51-ln 

Boring    Mill 64-in 

Car  Wheel  Borer 

Engine   Lathe    ....  30  in.x4  ft 

Emery  Wheel    20-in.  wheels 

Wheel  Lathe    90-in 

Boring    Mil) 84-ln 

Quartering  Macbine90-in 

Planer    4  ft.x4  ft.xl2  ft 

Horz.    Miller    42  in.x42  in.xl4  ft. 

Axle   Lathe    

Axle  Lathe    14  in.x8  ft 

Axle  Lathe    

Shaper    24-in.  stroke 

P'aner    32  in.x32  in.xS  ft. . 

Shaper    14-ln.  stroke 

Boring    Mill 37-ln 

Radial    Drill 4-ft      

Wheel  Lathe 72-ln 

Wheel  Lathe    84-in 

Wheel  Lathe    84-ln 

Wheel   Lathe 60-In 

Slotter    20-ln.    stroke 

Vertical  Drill    50-ln 

Slotter    14-ln 


Motor. 
H.  P. 
Maker.  &  Type. 

.Bertram   10  A.C. 

/20  DC. 
•\2  5D.a 

.  Bullard    10  D.C. 

.Niles    7.5  D.C. 

.  Bertram . 

15  A.C. 


.  Niles 


] 


.Pond 

Niles-Bet    Pond. 

,  Niles 3A.C.  &30  A.C. 

.  Craven  Bros 15  A.C. 

Bertram   2-5  A.C. 

.  Bertram    20  A.C. 

.  Bement   Miles 20  DC. 


Bertram. 


.Niles 

.Craven  Bros. 
.Craven  Bros. 
.Niles.. 


►30  A.C. 


.  Bertram 

.German    Niles 


-} 


30  A.C. 


,  Bertram . . 

.  Bertram    1 

.Bement  Miles J- 10  A.C, 

.Craven  Bros J 


Cylinder    and    Frame 
Planer    6 


ft.xG  ft.x22 

Radial    Drill    9-ft 

Radial   Drill    6-ft 

Planer    5  ft.x5 

Cylinder   Borer 


ft. 


Department. 
•Pond {30A.C. 

, Bement  Miles 5  A.C. 

Bertram    5  A.C. 

ftx8  ft Sharp,  Stewart  Co..  ] 

Graven  Bros .... 


30  AC. 


Slotter    14-in.  stroke Newton 

Engine    Lathe    24  in.x5  ft Lodge  &   Shipley . 

Slotter     for     valve 

_  bush    5-in.   stroke Can.  Pac.  Ry .  . . . 

Cylinder   Borer    .  ..3  bars Bement  Miles 10  D.C. 

Boring  Mill 60-in Niles 10  D.C. 

Chucking    Lathe .  .  .  30-in Craven    Bros . 

Extension  Lathe. .  .36  In.x72  in.xlO  ft..  .Bertram 

.36  in.x9  ft.   6  in Pond    

.  24  in.x7  ft  6  in Bertram   .... 

.30-in Craven  Bros. 

.  6  ftx6  ft.x32  ft T.    N.   Shanks .20  A.C. 

.  36-in Craven  Bros. 

.30  In.xlO  ft Pond  

30   in.x6  ft Stewart    .... 

in.x32  in.xS  ft.. Craven  Bros. 
in.x4  ft Bertram    .  .  . 


Engine   Lathe 
Engine  Lathe 
Cliucking   Lathe 
Planer.    Frame.. 
Chucking    Lathe. 
Engine  Lathe   . . 

Engine    Lathe    

Planer    32 

Chucking   Lathe    . .  24 


20  A.C. 


20  A.C. 


Orank   Planer    24  ln.x24  ln.x24  in.  .Craven  Bros. 

Prjll    36-ln Craven  Bros . 

4-Spindle   Drill    .  .  .FOr  Frames Bement    Miles 4-5  D.C 

Extension  Lathe  ..36  ln.x72  inxlO  ft.. Bertram 

Horz.  Boring  Mill .  .4  in.  bar  x9  ft Binsse    . 

f 'aner     5  ft.x5   ftx20   ft Bertram 

Vertical   Miller    ...No.  6 Becker    Bralnard.  .  J^30  A.C. 

Emery  Grinder  ...20-in.  wheel Niles-Be't    Pond. 

Radial    Drill  5-ft Hulse  ft   Co 

aa&per    24-ln Flather    


Mach. 
No. 


Name. 


60  Crank   Planer 

61  Cotter  Drill   .  . 

62  Triple   Slotter 

63  Triple    Slotter. 


Size.  Maker. 

. .  2  ftx2  ft.x2  ft Craven    Bros.  . 

.  .  No.    3 Bement    Miles . 

.  .  24-in.  stroke Bertram    »,» . 


301 
.302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 


8-in.   stroke , 

Brass  Department. 
9  in.. 


Motort 

H.  P. 

ft  Type. 

•  •  •  1 10  A.C. 

/.'.'    20  A.C. 
...    10  A.C. 


Engine   Lathe    ....  12  in.x3  ft.  9  in Bertram "J 

Turret  Lathe 24-in Am.   Tool  Co 

Forming  Lathe    .  .  .18-in Warner   ft    Swasey 

Engine  Lathe    ...  .20  ln.x2  ft.  6  in Bertram 

Turret  Lathe 24-in Smith   ft   Coventry 

Turret  Lathe 14-in Bertram 

Engine  Lathe    ....  24  in.x4  ft.  8  in LeBlond 

Turret  Lathe 20-ln Bertram.,..;*..," 

Turret  Lathe 22-ln Bullard. ...... ... 

Turret  Lathe 20-in Warner  4t   Swasey 

Valve  Miller 2    Spindles Warner  ft   Swasey 

Chucking   Lathe    .  .15-in Smith    ft   Coventry 

Chucking   Lathe    .  .15-in Smith   &   Coventry 

Turret  Lathe 16-in Smith   ft    Coventry 

Turret  Lathe 16-in Warner   ft    Swasey 

Turret  Lathe 16-in.    . Smith   ft   Coventry 

Emery  Grinder    .  .  .6-in.    wheel Can.    Pac.    Ry.... 

Saw     Can.   Pac.    Ry 

Valve  Grinder    Warner  ft   Swasey . 

Vertical   Drill    ....  JO-in Bertram     

Forming  Lathe    ...16-in Warner  ft    Swasey. 

Turret  Lathe 1  in.xlO  in Pratt    ft    Whitney. 

Disc.    Grinder      ...No.    4 .;.  ..Charles     Besly.... 

Sen.sitive    Drill .  Can.    Pac.    Ry .  .  . . 

Speed    Lathe    13-in .  .Am.  Tool  Co 

Turret  Lathe 16-in Warner   ft   Swasey 

Speed   Lathe    13-in Am.   Tool  Co 

Turret  Lathe 16-in , Smith    ft   Coventry 

.  .  .Xiles-B.-Pond 

To  M>   in Foote     Burt 

14-ln. Am.   Tool  Co 

.... .  •. »  •> ,., .  Can .    Pac.   Ry .  . . . 

i.:.  .Can.    Pac.   Ry.... 

Tacker    Levett .... 

Diokerman 


V20  A.O. 


Turret  Lathe 16  in 

4-Spindle   Drill 
Turning  Lathe 
Buffer    ......  .^ 

Buffer  ..\i,,-. 

Buffer 

Buffer 


10  A.O. 


10  A.C. 


■20  A.e. 


viding  shelves  for  small  material,  and  strong  cast  iron  biack- 
ets  for  holding  the  rods  themselves.  From  these  brackets  the 
rods  are  easily  raised  by  the  cranes.  The  drawing  shows  a 
cross-section,  indicating  the  use  of  angles  as  braces,  and  show- 
ing the  shelves,  which  are  of  1-in.  lumber.  The  benches  are 
similar  to  those  used  at  the  Collinwood  shops  of  the  L.  S.  & 
M.  S.  Ry.,  and  they  were  also  used  at  the  MoKpes  Rooks  shops 
of  the  P.  &  L.  E.  Ry. 

This  plan  provides  for  heavy  and  light  repairs  of  about 
50  engines  per,  month,  and  in  addition  to  this  about  six  new 
engines  are  built  per  month,  which  renders  the  matter  of 
transporting  material  an  exceedingly  important  one.  The 
tonnage  of  material  handled  per  month  will  approximate  6(>o 
tons.  The  average  space  provided  per  machine  in  the  main 
machine  shop,  including  the  track  area  and  truck  shop,   .s 
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520  sq.  ft.  per  machine.  Omitting  the  truck  shop  and  the 
through  track  area,  but  including  the  wheel  storage  space,  376 
sq.  ft.  per  machine  was  provided.  The  total  area  of  the  wheel 
storage  tracks  amounts  to  1,805  sq.  ft.;  deducting  this  space, 
the  actual  floor  area  for  each  machine  is  316  sq.  ft. 

The  east  end  of  the  locomotive  shop  is  near  the  store  house, 
the  blacksmith  shop  and  the  midway  crane.  All  new  ma- 
terial, except  tires  and  boiler  plate,  comes  to  the  shop  at  the 
east  end.  The  tires  are  stored  on  a  platform  outside  of  the 
shop,  and  boiler  material  is  stored  out  of  doors  at  the  west  end 
of  the  shop.  The  new  material  is  received  under  the  cranes, 
and  may  be  taken  to  any  point  in  the  building  by  cranes  or 
trucks.  The  repair  material  is  distributed  from  the  stripping 
pit  or  the  lye  vats.  The  machinery  was  arranged  to  conserve 
as  nearly  as  possible  a  systematic  movement,  keeping  in  view 
the  importance  of  utilizing  all  of  the  space  and  keeping  all 
of  the  heavy  work  under  cranes  and  putting  the  light  work 
under  the  gallery.  The  tool  arrangement  was  influenced  con- 
siderably by  the  group  system  of  driving,  and  also  by  the 
necessity  for  mixing  the  work  of  manufacturing  and  repairs 
in  the  same  plant. 

Space  will  not  permit  of  a  complete  description  of  the  ma- 
chine arrangement,  but  a  glance  at  the  plan  will  show  the 
clear  avenues  for  material  which  are  maintained  the  whole 
length  of  the  building.  An  example  of  the  excellent  arrange- 
ment of  a  group  of  machines  is  that  of  the  wheel  department, 
which  is  provided  with  its  own  cranes  and  is  made  inde- 
pendent of  all  the  travelling  cranes.  The  machinery  of  this 
department  was  located  so  as  to  minimize  the  distance  of 
movement,  and  at  the  same  time  to  provide  sufllcient  space 
around  the  machines. 

The  boiler  shop  provides  for  tank  and  cab  work,  and  the 
tube  department.  Tubes  are  rattled  in  a  chain  rattler,  built 
from  the  design  of  Mr.  G.  R.  Henderson,  illustrated  in  this 
journal  in  June,  1904,  page  220.  This  machine  receives  the 
tubes  on  a  small  car,  picks  up  a  complete  set  of  tubes  from 
the  car,  rattles  them  and  loads  them  upon  the  car  again.  To 
unload  the  rattler  and  load  it  up  again  with  another  set  of 
tubes  ready  for  work  requires  six  minutes.  One  of  these 
rattlers  is  working  very  satisfactorily  in  the  Topeka  shops 
of  the  Atchison,  Topeka  &  Santa  Fe  Railroad.  The  chains 
run  at  a  speed  of  115  ft.  per  minute,  driven  by  a  20-h.p.  motor. 

The  furnaces  in  the  locomotive  shop  are  Of  the  FergUSOn 
make,  using  oil  fuel.  The  tube  department  is  conveniently 
arranged,  but  is  likely  to  be  improved,  with  a  view  of  re- 
ducing the  cost  of  this  work. 

Electrical  distribution  begins  at  a  large  distributing  board 
over  the  machine  shop  and  east  of  the  center  of  the  building. 
The  machine  cables  run  down  the  columns  in  pipes  and  across 
to  the  machines  under  the  floor.  The  alternating  current 
motors  are  provided  with  compensators  for  starting,  giving 
a  large  torque  in  order  to  start  the  machines  under  load.  In 
a  few  cases  the  machines  are  equipped  with  ordinary  switches. 
All  of  the  controllers  are  of  the  Canadian  General  Electric 
Company's  manufacture.  The  direct  current  motors  have 
Canadian  General  Electric  controllers  for  field  control;  their 
range  in  speed  is  2  to  1,  except  one  Milwaukee  and  one  West- 
inghouse  motor  in  the  wheel  department,  having  respectively 
a  4  to  1  and  2  to  1  variation. 

In  this  magnificent  shop  a  slightly  increased  expenditure 
would  have  been  advantageous  in  increasing  the  proportion 
of  variable  speed  driving.  It  would  be  easily  possible  to  se- 
cure at  least  10  per  cent,  increased  output  of  many  of  the  ma- 
chines through  more  individual  driving.  In  this  entire  shop 
there  are  but  9  variable  speed  D.  C.  motors  applied  to  indi- 
vidual machines.    This  subject  will  be  referred  to  again. 

The  output,  organization  and  a  description  of  the  principle 
machine  tools  will  be  presented  in  the  next  installment.  We 
are  especially  indebted  to  Mr.  H.  H.  Vaughan,  Mr.  W.  F.  Con- 
nal  and  Mr.  J.  H.  Morton  for  information  connected  with  this 
description. 


REPORT  OF  COMMITTEE  ON  POVER. 


Rock  Island  Compant. 


{For  previous  article  see  page  121.) 


Mr.  P.  A.  Delano  has  been  elected   vice-president   of  the 
Wabash  system. 


SUPEBHEATING. 

In  the  last  three  or  four  years  considerable  progress  has  beei 
made  abroad  in  the  use  of  superheated  steam  for  locomotives 
The  Germans  have  made  the  greatest  advances  in  this  direc 
tion,  and  at  the  present  time  have  some  fifty  or  more  locomo- 
tives  equipped    with    superheaters.        The    first    two   engines 
equipped  with  the  Schmidt  system   were  put  into  service  in 
1898  on  the  Prussian  State  Railways.    ^These  engines  are  still 
running,  and  after  various  modifications  are  reported  as  now- 
giving  satisfaction,  and  are  to-day  considered  among  the  best 
of  the  engines  for  passenger  service,  in  spite  of  the  fact  thai 
they  are  in  various  respects  not  up  to  date  in  construction. 

The  present  practice  in  Germany   is  to  apply   mostly   thf 
Schmidt  system,  but  the  Pielock  is  also  used  to  a  limited  ex 
tent.    The  original  Schmidt  system  consists  briefly  of  a  large 
flue  in  the  lower  part  of  the  boiler  with  the  superheater  pipes 
located  in  the  smokebox.     In  the  later  Schmidt  design  a  iium 
ber  of  5-in.   flues  are  located  in  the  upper  part  of  the  boiler 
and  the  superheater  pipes  arranged  inside  these  flues  in  groups 
of  four.    The  Pieloek  design  consists  of  a  superheating  chain 
ber  located  in  the  barrel  of  the  boiler,  the  boiler  tubes  pass- 
ing through  the  chamber  and  expanded  and  set  in  the  ends  of 
the  superheating  chamber,  as  well  as  in  the  front  and  in  the 
back  flue  sheets. 

Some  difllculty  in  American  practice  will  probably  be  ex- 
perienced with  this  form  of  superheater.  The  removal  of  the 
flues  when  heavily  coated  with  scale  may  be  attended  with 
considerable  difficulty  and  be  a  slow  process.  The  expand- 
ing of  the  flues  in  the  superheater  chamber  and  the  location 
of  leaks  into  the  chamber  are  difficulties  which  must  be  con- 
sidered and  met. 

The  advantages  of  superheated  steam  were  very  early  recog- 
nized in  the  development  of  the  steam  engine,  and  numerous 
designs  were  made  and  in  some  cases  patents  obtained  as  far 
bacli  as  forty  or  flfty  years  ago.  The  use  of  superheaters  in 
early  days  was  very  much  handicapped  by  the  use  of  vegetable 
and  animal  oils  and  inferior  tubes.  With  the  introduction  of 
mineral  oils  of  high  fire  test,  which  would  not  disintegrate 
at  high  temperature,  and  solid  drawn  seamless  tubes,  the  way 
was  opened  for  the  successful  use  of  superheaters. 

Of  the  tests  which  have  been  made  in  Germany  and  for  the 
last  three  years  in  this  country,  the  facts  must  be  established 
that  the  valves  and  cylinders  can  be  properly  lubricated  by 
the  use  of  suitable  appliances  and  with  mineral  oil  of  high  fire 
test,  and  the  superheater  pipes  made  of  seamless  tubes  do  not 
corrode  and  wear  out  with  undue  rapidity,  but  that  a  life  of 
several  years  can  be  obtained  from  them. 

Three  engines  have  been  equipped  with  superheaters  on  the 
Canadian  Pacific  Railway,  one  in  June,  1901,  at  their  Mon- 
treal shops,  with  the  earlier  Schmidt  system,  consisting  of  a 
large  flue  in  the  bottom  of  the  boiler  and  the  superheater  pipes 
in  smokebox;  two  ten-wheel  compounds,  one  of  which  was 
built  in  Glasgow  in  1903,  and  one  at  the  Schenectady  Works 
of  the  American  Locomotive  Company.  These  were  equipped 
with  the  latest  form  of  Schmidt  superheater,  in  which  the 
tubes  of  the  superheater  were  located  in  groups  of  four  in 
5-in.  flues,  located  in  the  upper  part  of  the  boiler.  The  re- 
ports indicate  that  the  performance  of  all  these  engines  has 
been  quiter  satisfactory,  and  that  a  substantial  saving  in  coal 
and  water  has  been  effected.  The  fuel  reports  show  that  a 
large  saving  in  fuel  was  made  in  a  period  of  over  three  years 
of  superheater  over  a  simple  engine,  and  atwut  10  per  cent,  to 
15  per  cent,  on  the  superheated  compounds  over  the  compounds 
without  the  superheater.  (Since  then  more  than  40  super- 
heaters have  been  applied  on  that  road.  See  American  En- 
gineer, December,  1904,  page  456.) 

Apart  from  the  saving  In  fuel,  one  of  the  greatest  advan- 
tages of  superheating  Is  the  use  of  dry  steam  In  cylinders,  as 


r,  1905. 


AMERICAN"   ENGINEER    AND    RAILROAD    JOURNAL. 


167 


1  voids  many  of  the  troubles  due  entirely  to  water,  such  as 
.ken  cylinders  and  heads,  shocks  and  strains  to  piston  rods, 
nk   pins,    crossheads,    connecting   rods,    etc.    It    has   been 
,.  ited  by  competent  authority  that  it  is  practically  impos- 
•le  when  running  to  carry  water  over  into  the  cylinders,  no 
itter  how  full  the  boiler  may  be.    This  alone  is  of  great 
\antage,  as  a  high  water  engineer  can  do  no  particular  harm 
,    carrying  several   inches  too  much   water.    With  foaming 
iter  it  would  also  appear  to  be  of  considerable  value.    It  has 
tn  asserted  by   those  who  ought  to  know  that,  while  the 
t-atment  of  bad  water  decreases  scaling  very  materially,  the 
aming  is  increased,  rendering  it  necessary  in  some  parts  of 
■  t^w  Mexico  to  run  continually  with  the  cylinder  cocks  open. 
Superheating  with   piston   valves   is   recommended,  as  the 
resence  of  water  in  cylinders  of  this  type  is  liable  to  be  much 
■  iiore  detrimental  than  with  slide  valves.    Furthermore,  the 
..ilanced  feature  of  the  piston  valve  and  probability  of  its  more 
perfect  lubrication  are  conditions  which  would  make  it  appear 
-insirable  to  use  piston  valves  in  connection  with  the  super- 
heater. 

Saturated  steam  at  200  lbs.  pressure  has  a  temperature  of 
:'.,S7  deg.  Fahr.  If  superheated  175  deg.  the  temperature  will 
he  562  deg.,  and  it  is  obvious  that  175  deg.  of  heat  may  be  ab- 
stracted without  decreasing  the  pressure.  If,  on  the  other 
hand,  175  deg.  are  taken  from  the  saturated  steam,  the  re- 
maining temperature  will  be  only  212  deg.,  or  that  of  boiling 
water,  and  the  pressure  will  consequently  be  zero.  The 
ihermo-dynamic  efficiency  of  engines  using  superheated  steam 
lias  never  been  questioned  by  engineers,  and  the  advantages 
have  been  apparent  for  many  years,  but  owing  to  failures 
which  were  met  with  many  years  ago,  new  experiments  were 
usually  discouraged  on  account  of  such  failures.  However, 
the  experience  in  Germany  has  extended  over  six  years  in  tjie 
u.se  of  superheated  steam  for  locomotives,  and  it  now  appears 
that  the  earlier  troubles  have  been  largely  overcome.  It  is 
reasonable  to  expect,  however,  that  considerable  changes  in 
the  method  of  application  and  design  will  be  made  in  the  next 
few  years.  There  is  no  improvement  in  sight  at  the  present 
lime  which  offers  so  many  advantages  and  so  much  economy, 
tjoth  in  saving  of  fuel  and  water  and  the  lessening  of  repairs, 
and  from  shocks  and  jars,  due  to  presence  of  water  in  cylin- 
ders, as  the  application  of  superheaters.  The  experience  in 
the  last  few  years  indicates  verj  clearly  that  the  additional 
f'omplication  to  the  boiler  is  comparatively  slight,  and  that 
the  superheater  is  not  liable  to  require  expensive  repairs;  nor 
has  it  been  shown  that  failures  in  service  may  be  expected. 

The  advantages  of  superheating  were  carefully  considereu 
by  the  American  Locomotive  Company,  and  a  design  was  pro- 
duced which  seemed  to  be  much  simpler  than  any  device  hith- 
<;rto  prepared.  In  June,  1904,  one  engine  of  a  lot  of  twenty 
for  the  New  York  Central  was  equipped  at  the  Schenectady 
Works  with  a  superheating  device.  (See  American  Engineer 
September,  1904,  page  338.)  This  engine  went  into  passenger 
service,  and  has  been  running  satisfactorily  ever  since.  No 
tiouble  has  ever  been  developed  in  the  superheating  arrange- 
ment, and  only  a  slight  difficulty  was  experienced  in  the  lubri- 
<ating  device.  The  device  applied  to  this  engine  seems  to  be 
much  simpler  and  more  straightforward  than  those  designed 
abroad.  The  pipes  require  no  bending,  and  can  be  removed 
in  groups  without  disturbing  the  entire  arrangement  when 
repairs  are  necessary.  The  setting  and  adjustment  is  of  the 
simplest  possible  nature,  which  can  be  readily  done  by  the  ordi- 
nary help  in  roundhouses.  Orders  have  already  been  received 
for  26  of  this  type  of  superheater.  (Many  more  have  been 
ordered  since  this  report  was  written. — Editor.) 

In  view  of  the  promising  results  obtained  from  superheat- 
ing, we  recommend  its  application  to  a  number  of  new  locomo- 
tives, which  will  be  required  to  take  the  place  of  the  con- 
demned engines,  if  the  recommendations  of  the  committee  in 
regard  to  scrapping  are  carried  out.  As  the  conditions  of 
service  are  so  different  on  various  parts  of  the  Rock  Island 
and  'PVisco  systems,  a  test  of  only  two  or  three  locomotlvee 


might  not  be  conclusive,  and  we  would  therefore  recommend 
that  a  sufficient  number  be  applied  to  get  a  thorough  test  under 
practical  road  conditions,  incident  to  the  Rock  Island  and 
'Frisco  systems. 

BALANCED    COMPOUND    PASSENGER    LOCOMOTIVES. 

The  characteristic  and  advantageous  features  of  this  type 
of  engine,  common  to  all  builders,  are  as  follows: 

(a)  Balancing  of  reciprocating  parts  by  similar  horizontal 
moving  parts.  One  outside  piston  and  its  attachments  mov- 
ing forward  while  the  inside  one  is  moving  backward.  These 
balance  one  another  without  the  use  of  unbalanced  weights 
in  the  wheels. 

(b)  The  increased  weight  permissible  on  the  driving  wheels 
when  considered  dynamically.  In  the  ordinary  engine,  at  60 
miles  per  hour,  with  drivers  78  ins.  in  diameter,  the  increase 
at  each  revolution  at  the  static  weights  on  the  rail  is  about 
23  per  cent.  This  is  due  to  the  centrifugal  effect  of  the  ex- 
cess weights  used  to  balance  the  reciprocating  parts. 

(c)  Increase  of  from  25  to  33  per  cent  in  sustained  h.p.  at 
moderate  and  high  speeds  without  any  material  change  in 
size  or  style  of  boiler. 

(d)  Economy  in  the  use  of  fuel,  water  and  steam. 

(e)  The  advantages  from  light  moving  parts,  such  as  cross 
heads,  main  rods,  piston  rods,  etc.  The  lightness  of  these 
parts  permits  them  to  be  easily  handled  and  the  probability  is, 
as  they  only  have  to  transmit  one-half  the  usual  amount  of 
power,  that  the  wear  and  repairs  will  be  greatly  decreased. 
The  difference  in  the  riding  of  these  engines  is  very  noticeable, 
running  remarkably  smoothly  and  easily  at  all  speeds. 

The  greatest  economy  and  refinement  within  the  limits  of 
good  practice,  as  far  as  can  now  be  seen,  is  the  4-cylinder  bal- 
anced compound  engine,  equipped  with  superheater.  As  the 
additional  weight  of  the  superheater  appliances  is  only  about 
2.000  lbs.,  there  seems  to  be  no  practical  difficulty  in  its  appli- 
cation to  an  engine  of  this  kind. 


ELASTIC   LIMIT  OF  AN    AUDIENCE. 


When  an  audience  is  tired  out  by  the  author  of  a  paper  who 
occupies  too  long  a  time  in  presenting  his  subject,  the  paper  it-* 
self,  if  good,  fails  to  receive  the  discussion  which  it  merits, 
and  the  work  of  the  organization  suffers  in  many  ways.  Those 
in  charge  of  meetings  at  which  technical  papers  are  presented 
would  better  serve  the  interests  of  individuals  and  the  organiza- 
tions if  they  would  see  that  the  speaker  of  the  occasion  appre- 
ciates the  necessity  of  clear,  definite  and  concise  presentation. 
Many  organizations  in  which  our  readers  are  interested  provide 
in  their  by-laws  for  presentation  of  papers  by  abstract;  but, 
how  few  observe  the  rule!  It  would  be  a  real  kindness  to  the 
author  as  well  as  the  audience  if  the  presiding  officer  would  go 
to  the  speaker  before  the  meeting  and  make  sure  that  this  Is 
fully  understood.  Many  good  ideas  fail  to  meet  the  reception 
they  deserve  because  of  a  failure  to  appreciate  the  importance 
of  the  manner  of  presentation. 

In  an  essay  on  "The  Philosophy  of  Style"  Herbert  Spencer 
points  out  that  "a.  reader  or  a  listener  has  at  each  moment 
but  a  limited  amount  of  mental  power  available,"  and  there- 
fore that  it  is  important  to  economize  his  attention,  because 
"the  more  time  and  attention  it  takes  to  receive  and  under- 
stand each  sentence,  the  less  time  and  attention  can  be  given 
to  the  contained  idea;  and  the  less  vividly  will  that  idea  be 
conceived."  The  purpose  of  any  paper  is  always  defeated 
when  the  audience  is  wearied  by  it.  Preachers  generally  put 
up  a  silent  petition  before  beginning  their  services,  presumably 
for  guidance  in  their  ministration.  It  is  suggested  to  the 
authors  of  technical  papers  that  before  they  read  them — or 
better  still,  before  they  are  written — they  offer  up  a  petition 
somewhat  to  this  effect:  "From  being  a  bore  good  Lord 
deliver  me." 
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One  of  the  large  railroad  systems  made  up  of  a  number  of 
roads  of  themselves  large,  finds  itself  saddled  with  over  four 
hundred  varieties  of  cars  to  operate  and  maintain.  Nothing 
more  than  this  need  be  said  to  indicate  the  necessity  for 
standardization. 


The  proper  application  and  care  of  belting  adds  much  to 
the  efficiency  of  a  shop.  A  careful  study  of  this  subject  as  pre- 
sented on  another  page  of  this  issue  will  enable  the  average 
shop  manager  to  not  only  decrease  the  cost  of  belt  main- 
tenance, but  to  considerably  increase  the  output  of  the  ma- 
chines by  reducing  the  time  that  they  must  lie  idle  while  the 
belts  are  being  repaired. 


SHOP  IMPROVEMENTS. 


A  young  man  recently  appointed  superintendent  of  shoiJs  of 
a  large  road  called  at  the  editorial  rooms  of  this  journal.  He 
was  touring  about  the  shops  of  the  leading  roads  and  asked 
for  suggestions  as  to  promising  places  to  visit.  After  visit- 
ing three  shops,  which  are  far  in  the  lead  in  applying  im- 
provements which  make  for  increased  production  and  output, 
he  called  again  on  his  way  home.  He  was  astonished  by  what 
he  had  seen  and  was  greatly  surprised  to  find  how  far  in  ad- 
vance of  his  own  work  others  were. 

This  superintendent  was  not  discouraged,  but  his  trip  had 
given  him  a  new  view  of  his  work  and  he  was  led  to  see  the 
importance  of  shop  methods  as  well  as  equipment.  It  is  im- 
possible for  any  one  to  take  an  extended  trip  about  railroad 
shops  without  learning  a  lot  from  the  practice  of  others,  and 
this  is  specially  true  now  when  new  machinery,  improved 
tool  steels,  and  piece  work  are  changing  shop  methods  so 
radically. 


The  experience  of  this  man  was  interesting  for  two  reasons. 
The  greatest  number  of  improvements  were  found  in  a  few 
shops,  and  those  were  far  in  the  lead  of  all  the  rest.  The 
shops  in  which  most  was  learned  were  well  equipped  with 
new  tools,  but  the  advanced  practice  was  by  no  means  con 
fined  to  the  work  done  by  these  tools.  The  whole  plant  seeme<i 
to  be  tuned  up  to  a  high  speed.  The  shafting  speeds  were 
high  and  everything  seemed  to  move  on  a  "step-lively"  plan. 
It  was  also  quite  noticeable  that  much  of  the  noteworthy  rec 
ords  for  output  were  being  made  on  tools  which  were  very  old, 
and  this  was  done  through  a  careful  study  of  machine  capa 
city  and  the  development  of  jigs  and  chucks  for  reducing  the 
time  of  setting  work.  The  time  required  to  set  work  up  in 
the  machine  is  sometimes  many  times  greater  than  that  ol 
doing  the  machine  work  itself,  and  devices  for  aiding  the  set- 
ting up  are  equally  effective  in  old  and  new  machines.  This 
emphasizes  the  importance  of  developing  shop  methods  for 
handling  work  into  the  machines. 

If  a  shop  foreman  cannot  get  all  of  the  new  machinery  he 
needs,  he  can  profitably  turn  his  attention  to  systems  of  jigs 
and  devices  for  holding  work  in  the  machines  which  he  has, 
for  the  purpose  of  setting  up  quickly  and  taking  the  heaviest 
possible  cut  the  machines  can  carry.  He  will  then  be  ready 
for  new  and  better  machinery  when  he  is  allowed  to  order  it. 
A  man  who  can  handle  inadequate  equipment  effectively  is 
prepared  to  handle  a  shop  with  good  equipment. 


LOCOMOTIVE  STANDARDIZATION. 

Elsewhere  in  this  issue  will  be  found  the  first  of  a  series 
of  articles  presenting  the  common  standards  of  the  loco- 
motives of  the  roads  known  as  the  Harriman  lines.  This  is 
the  most  comprehensive  plan  of  locomotive  standardization 
ever  effected.  The  possibilities,  from  the  standpoint  of  econ- 
omy, of  reducing  the  number  of  different  locomotive  types  on 
18,000  miles  of  railroad  to  four  need  no  emphasis.  It  is  suffi- 
cient to  point  to  the  fact  of  six  railroads  using,  for  example, 
the  same  eccentrics  and  same  driving  boxes  on  all  engines 
to  indicate  the  advantages  in  shop  operation  and  storehouse 
methods  of  such  a  scheme  of  standardization.  This  is  spe- 
cially important  on  these  lines  in  view  of  the  possibility  of 
an  interchange  of  locomotives  among  the  roads,  in  accord- 
ance with  varying  traffic  conditions.  This  comprehensive 
plan,  together  with  the  study  of  locomotive  standards  by  the 
Rock  Island  Company,  as  outlined  in  this  journal  for  March, 
1905,  page  84,  indicate  an  unmistakable  step  towards  unifica- 
tion of  practice,  which  seems  likely  to  constitute  one  of  the 
greatest  improvements  of  the  day. 


TEAM  WORK  LED  BY  THE  PRESIDENT. 

Recently  in  presenting  a  subject  concerning  the  motive 
power  department  to  a  number  of  the  highest  railway  officials 
the  fact  was  developed  that  these  gentlemen  are  surprisingly 
out  of  touch  with  the  difficulties  and  problems  of  the  heads 
of  departments,  where  most  of  the  direct  administration  re- 
sponsibilities are  carried.  While  there  are  exceptions,  it  may 
be  confidently  stated  that  the  presidents  of  our  railroads  meet 
the  heads  of  departments  too  infrequently  to  know  the  con- 
ditions of  their  problems.  While  anything  resembling  military 
despotism  should  have  no  place  in  the  railroad  organization 
it  is  evident  that  much  might  be  gained  if  the  presidents 
could  occasionally  meet  the  department  heads  for  an  occa- 
sional discussion  of  the  results  of  operation.  It  may  be  said 
that  presidents  are  too  busy  to  do  this.  It  is  believed,  how- 
ever, that  a  great  deal  of  time  might  be  saved  by  holding  an 
occasional  council  of  war.  which  would  tend  to  break  down 
department  lines  and  to  Induce  all  .to  direct  their  efforts  to 
the  common  object.  In  these  days  of  consolidation  and  con- 
centration the  higher  officials  need  to  guard  against  the  tend- 
ency to  drift  away  from  the  problem  itself  and  from  the  indi- 
vidual officials  who  are  closely  In  touch  with  it.  If  the  presi- 
dent could  meet  the  operating,  mechanical,  maintenance  of 
way  and  purchasing  officials  several  times  a  year  for  a  fam- 
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V  reunion,  a  great  deal  of  time  would  be  saved  to  all  because 
the  better   understanding  of   the   common    problem    upon 
hich  they  are  working.     The  greatest  of  the  manufacturing 
iganizations  have  learned  the  value  of  such  conferences. 
How  often  do  the  department  heads  of  railroads  meet  the 
)esident?     The    possibilities    of    the    inspiration    they   would 
orive  from  a  quarterly  meeting  of  a  couple  of  hours  are  im- 
ressive.     The  writer  was  privileged  to  attend  such  a  meet- 
,ng   of   one    of   the   largest   manufacturing   organizations,    in 
vvhich  the  men  who  secure  the   results  met  the  highest  offi- 
ials,  and  briefly,  tersely  stated  the  condition  of  their  work. 
The  president  gave  a  ten-minute  review  of  what  he  was  try- 
ing to  accomplish,  followed  by  some  direct  questions  to  each 
department   officer.     All   present  felt  the   strength   of  the  or- 
ganization to  do  the  next  thing  better  than  it  was  ever  done 
i)pfore.     Each  officer  felt  the  Importance  of  his  own  part  and 
that   of    each    other   officer.     Departmental    lines    disappeared 
in  the  general   lines  of  the  policy   concerning  all.       What  a 
power  would  such  a  plan  engender  in  a  large  railroad  organ- 
ization!    What   an   inspiration  would   come  from  such   team 
work!     How  much  better  would  the  motive  power  official  feel 
toward  his  work  if  he  could  make  himself  understood  by  the 
president,  the  operating  and  the  purchasing  officials! 


RAILROAD  WORK  FOR  COLLEGE  MEN. 


Th'ere  are  no  keener  observers  of  the  progress  of  railroad 
men  than  the  students  in  college  who  are  considering  railroad 
work  as  a  possible  profession.  Those  who  are  in  position 
to  know,  say  that  there  is  now  a  tendency  among  technical 
school  students  to  avoid  the  courses  in  railroad  subjects  in 
favor  of  other  lines. 

The  students,  even  if  greatly  attracted  toward  railroad 
work,  are  naturally  discouraged  from  entering  it  when  they 
see  a  well-'equipped,  experienced  and  successful  officer  at  the 
head  of  the  motive  power  department  leave  the  service  for 
an  important  position  in  an  industrial  concern,  where  he 
receives  a  salary  double  or  treble  that  of  the  railroad  position. 
They  naturally  turn  toward  lines  of  less  resistance,  and  it  is 
an  important  fact  that  it  is  becoming  necessary  to  urge  these 
young  men  toward  the  railroads,  as  their  inclination  is  plainly 
in  other  directions. 

This  fact  is  important,  and  it  should  receive  the  attention 
of  railroad  managers,  directors,  and  all  others  concerned  with 
the  future  of  railroads. 

These  young  men  should  not  be  urged  against  their  inclina- 
tions. The  point  is,  that  the  railroads  should  make  attractive 
their  mechanical  work,  so  that  the  right  young  men  will  enter 
it  as  recruits. 

Motive  power  problems  to-day  present  the  most  interesting, 
attractive  and  inspiring  work  lying  before  those  who  are 
mechanically  inclined.  There  is  only  one  view  to  take  of  the 
future,  and  that  is  optimistic.  The  work  to  be  done  surpasses 
in  importance  any  movement  toward  improvement  in  any  other 
line  of  human  activity.  To  improve  transportation  by  ad- 
vancing the  locomotive  to  a  higher  development  is  naturally 
attractive  to  the  brightest  ro'ads.  This  development  is  many- 
sided,  and  offers  worlds  of  commercial  and  administrative,  as 
well  as  mechanical,  problems  to  be  conquered. 

Railroad  managements  will  soon  come  to  appreciate  the 
motive  power  department,  as  presenting  the  greatest  problems 
and  the  greatest  possibilities  connected  with  operation.  In 
time,  the  chief  of  the  motive  power  department  will  be  so 
thoroughly  appreciated  as  to  render  it  impossible  for  him  to 
be  enticed  into  any  other  line  of  service.  This  situation  will 
not  come  of  itself-,  and  it  will  come  the  sooner  because  of  losing 
many  good  motive  power  men.  It  would  come  at  once  if  these 
men  in  a  body  should  tire  of  present  conditions  and  simulta- 
neously step  out.  Because  of  the  assurance  that  this  depart- 
ment will  be  recognized,  appreciated  and  provided  for,  a  word 
to  the  students  may  now  be  said. 


No  one  who  knows  the  conditions  expects  a  change  to  come 
in  a  day.  It  will  come,  however,  by  the  time  present  students 
are  prepared  to  become  officials,  and  the  millennium  will  come 
sooner  and  in  more  perfect  condition  if  a  lot  of  bright,  earnest 
young  men  put  their  experience  into  the  service.  No  college 
boy  cares  to  play  in,  or,  for  that  matter,  even  to  watch,  a 
football  game  when  the  score  is  56  to  0.  We  all  know  how 
night  is  turned  into  day,  however,  after  a  game  of  4  or  6  to  0. 
The  railroad  game  is  not  easy,  but  it  is  sure  to  bring  results 
to  the  right  men. 

The  field  is  ready.  The  results  are  sure.  The  railroads  can- 
not afford  longer  to  delay  making  motive  work  attractive  and 
possible  to  the  brightest  young  men,  and  the  men  they  need 
most,  when  these  young  men  are  deciding  upon  their  course 
in  life.  On  the  other  hand,  the  young  men  sihould  be  led  to 
see  the  possibility  of  bringing  about  the  desired  conditions 
by  entering  and  patiently  putting  their  lives  into  this  work. 


50-TON  COAL  CARS  IN  FRANCE. 


A  movement  has  been  started  by  the  Southern  Railway  of 
France,  in  connection  with  the  Carmaux  coal  mines  and  the 
Forges  de  Douai,  to  introduce  50-ton  coal  cars  for  coal  and 
ore.  These  cars,  which  are  illustrated  and  described  in  Engi- 
neering, are  of  the  self-clearing  hopper  type,  resembling  the 
earlier  forms  of  American  cars  of  that  form.  These  cars  are 
40  ft.  6  ins.  long,  and  are  carried  on  two  4-wheel  Fox  trucks. 
These  cars  have  a  cubic  capacity  of  2,048  cubic  ft.,  and  weigh 
33,040  lbs.  In  addition  to  the  hopper  cars,  the  Southern  Rail- 
way of  France  has  introduced  gondola  cars  for  50  tons  of 
iron  ore  or  30  tons  of  coal.  They  have  a  capacity  of  995 
cu.  ft.,  and  weigh  33,936  lbs.  Th.e  sides  of  these  cars  are  of 
wood.  The  trucks  have  side  frames  resembling  the  Fox  truck 
used  in  this  country.  These  are  joined  together  at  the  ends 
with  cross  members  of  pressed  steel. 

According  to  Engineering,  "the  test  load,  and  which  the 
bogie  trucks  are  capable  of  carrying,  has  led  the  French  com- 
panies to  consider  a  reduction  in  the  thickness  of  the  steel 
plates,  and  to  work  in  future  for  a  ratio  of  27  to  28  per  cent, 
between  the  dead  weight  and  the  paying  load.  The  Forges  de 
Douai  are  contemplating  a  ratio  of  25  per  cent,  when  they 
are  putting  down  presses  for  the  manufacture  of  sills  65  ft. 
714  ins.  in  length."  Such  small  ratios  of  dead  to  paying  loads 
are  worthy  of  special  attention  in  American  practice. 


FIRE-PROOF  CARS  OF  THE  NEW  YORK  SUBWAY. 


Destructive  accidents  seldom  furnish  such  valuable  infor- 
mation as  a  fire  which  occurred  in  the  New  York  Subway 
March  29.  In  some  way  a  train  of  five  copper  sheathed 
wooden  cars  (see  American  ExiiiNtj-.R,  March.  1903)  and  two 
of  the  new  steel  cars  (see  Amkkic.vn  E^•«;I^^J•;R,  March,  190 1» 
were  set  fire  by  collision  with  a  bulkhead  at  the  temijorary 
end  of  the  line.  The  heat  drove  everybody  away  and  there 
were  no  fatalities  or  injuries.  The  fire  after  burning  24  hours, 
and  consuming  heavy  timbering  in  the  uncompleted  end  of  the 
tunnel,  burned  itself  out.  The  timbering  of  the  tunnel  was 
burned  out  and  the  five  copper-sheathed  wooden  cars  were  en- 
tirely destroyed.  The  fire  was  hot  enough  to  melt  aluminum 
castings  and  fittings  and  to  warp  some  of  the  plates,  and  y?t 
the  steel  cars  came  through  the  fire  in  excellent  condition. 

Steel  cars  in  the  subway  have  also  demonstrated  their  su- 
perior strength  in  a  collision  and  together  with  the  results 
of  this  fire  the  subway  experience  has  thus  far  demonstrated 
the  value  of  steel  both  for  strength  and  for  fireproof  constru*  - 
tion.  The  subway  fire  reproduced  the  conditions  found  in  a 
furnace  more  nearly  than  those  of  a  wrecked  train  burning  in 
the  open  air.  No  stronger  argument  than  this  is  necessary 
to  direct  attention  to  the  very  great  advantages  of  steel  in 
passenger  car  construction.  It  is  to  be  hoped  that  the  lime 
is  approaching  when  all  new  passenger  cars  will  be  built  of 
steel. 
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sTEEL 


UNDERFRAME     DROP     BOTTOM      GONDOLA 
COAL  CAR. 


50  tons  capacitt. 
Norfolk  &  Western  Railway. 


In  this  journal  in  1902,  page  181,  the  40-ton  gondola  coal  car 
for  this  road,  designated  as  class  GO,  was  illustrated.  In  1901, 
page  42,  the  50-ton  composite  hopper  coal  car,  class  HG,  was 
presented.  The  new  design  by  Mr.  John  A.  Pilcher,  me- 
,  hanical  engineer  of  the  road,  is  designated  at  class  GI,  illus- 
trated herewith,  is  of  50  tons  capacity  with  a  steel  underframe 
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distinction  to  the  two  designs  previously  mentioned,  which 
utilize  the  &^-Je  frames  as  trusses.  The  center  sills  are  of  15- 
in.,  33-lb.  channels,  reinforced  at  the  center  of  the  car  for  a 
length  of  18  ft.  by  3  x  4  x  i/^-in.  angles.  These  angles  are 
riveted  to  the  inside  faces  of  the  channels  at  the  top  and  bot- 
tom, converting  the  channels  into  I  beams  at  the  central  por- 
tion of  the  car.  In  addition  to  these  angles  the  center  sills 
have  14  X  8  X  4  ft.  6  in.  cover  plates  between  the  drop  doors 
and  10  X  8-in.  tie  plates  at  the  center  of  the  car.  The  side 
sills  are  also  15-in.,  33-lb.  channels,  reinforced  with  top  and 
bottom  3  X  4  X  i/^-in.  angles,  through  a  distance  of  18  ft.  .at 
the  center  of  the  car.  The  upper  angles  are  inside  of  the 
channels  aad  the  lower  angles  outside,  as  shown  in  the  sec- 
tional view.  At  the  center  of  the  car  are  diaphragms  of  plates 
and  angles  reaching  from  the  center  to  the  side  sills.  These 
are  plate  girders  with  two  angles  at  the  top  and  two  at  the 
bottom.  At  each  door  opening  are  plate  diaphragms  between 
the  sills  with  single  angles  at  the  top  and  bottom.  Between 
the  drop  doors  and  from  the  drop  doors  to  the  end  sills  5x8 
and  3x5  wooden  floor  stiffeners  are  employed,  as  shown  in 
the  plan.  The  doors  are  double,  with  openings  4  ft.  x  3  ft.  7 
<ns.  and  closing  against  the  lower  faces  of  the  side  and  center 
Bills.  The  bolsters  are  of  cast  steel  in  two  sections,  riveted 
to  the  center  and  side  sills,  with  pockets  provided  for  the  floor 
stiffeners  to  rest  upon,  as  shown  in  one  of  tlie  cross  sec- 
tional views.  Cover  plates  %  x  lli/i  x  48  ins.  are  riveted  to 
the  tops  of  the  bolsters  and  to  the  center  sills.  The  ends  of 
the  bolsters  have  deep  gussets,  giving  a  substantial  bearing 
for  riveting  to  the  side  sills.  The  ends  of  the  side  sills  are 
braced  to  the  ends  of  the  bolsters  by  %  x  6-in.  plates.  The 
end  sills  proper  are  of  %  x  15-in.  plates,  carrying  on  their 
outer  faces  5  x  3  x  i^-in.  angles,  upon  which  the  wooden  end 
sills  rest.    The  side  stakes  are  4  x  4-in.  T's,  10.9  lbs.  per  ft. 

This  design  embodies  a  very  substantial 'underframe  in  « 
car  weighing  38,800  lbs.  The  coal  service  on  this  road  is  very 
severe,  as  the  cars  frequently  make  5,000  miles  a  month,  run- 
ning on  the  Norfolk  &  Western  lines,  chiefly  between  the 
mines  and  tidewater.  That  this  road  is  using  composite  con- 
struction and  steel  underframes  exclusively  for  new  coal  cars 
is  an  argument  in  favor  of  steel  construction.  The  first  car 
constructed  from  these  drawings  was  loaded  with  117,100  lbs. 
of  coal,  giving  a  deflection  of  0.64  in.  of  the  side  sills  and 
0.76  in.  of  the  center  sills,  measured  at  the  center  of  the  car. 
These  figures  confirmed  the  calculated  deflections  almost  ex- 
actly. We  are  indebted  to  Mr.  John  A.  Pilcher  for  the 
drawings. 


OPEN-TOP  OBSERVATION  CARS. 


CBOSS-SECTIONS,    NORFOLK    &    WESTERN    GONDOLA    CAR. 

and  relatively  low  (4-ft.)  sides.  The  floor  is  flat  with  4  drop 
doors.  This  new  car  differs  materially  from  the  designs  of 
Mr.  Seley  previously  mentioned.  It  has  fixed  ends  and  lower 
sides  than  the  previous  fiat  bottom  gondolas.  The  new  cars 
are  intended  for  the  shipment  of  lumber,  and  structural  ma- 
terial, as  well  as  coal.  The  following  are  the  leading  dimen- 
sions of  class  GI  cars: 

I-«'ngth  over  end  sills    40  ft.   0   ins. 

f'enter  to  center  of  trucks................ ■,......   28  ft.   7  ins. 

length  over  body  outside. ..  .i,..,i.i.-....iV...  ;».>..  .38   ft.   8%   ins. 

length  Inside .  ....  . , .  .  ....... ......    38  ft.  2%   ins 

Height  of  sides  from  under  face  of  side  sills 5  tt.  4%  ins- 
Depth  inside 4  ft.  0  ins. 

Width  over  all 9  ft.  11   ins. 

Width  over  sides    9  ft.   3   in-. 

Width  inside   « , . .,.  ^  * . . . ,:. . . , v«    8  ft.  11  Ms    ins. 

Weight,   empty    i  ...... .;..i.i 38,800   lbs. 

Weight  of  two  trucks ..*.>....,....... 15,060  lbs. 

Weight  of  steel   work -  .  ;i  *  ...  ,V.  < 29,100   lbs. 

Cubical  capacity ,...^  .»^.4 •...». 1,447  cubic  ft. 

Ratio  dead  to  paying  load.  .  .i:.  .■»*.».•.';..■■....» 35.3  % 

The  new  cars  carry  the  load  entirely  by  the  underframe,  in 


The  Denver  &  Rio  Grande  Railroad  Company  is  now  build- 
ing a  number  of  open-top  observation  cars  to  be  attached  dur- 
ing the  summer  months  to  daylight  trains  running  through 
the  Royal  Gorge,  Grand  Canon  of  the  Arkansas,  Canon  of  the 
Grand  River  and  the  Black  Canon  of  the  Gunnison.  These 
cars  are  of  modern  construction  and  have  a  seating  capacity 
for  seventy-two  persons,  low  sides  but  no  tops,  being  entirely 
open,  thus  giving  a  free  and  unobstructed  view  of  the  scenery 
of  the  Rocky  Mountains.  These  cars  will  be  completed  and 
placed  in  service  June  1  of  the  present  year. 


Ownership  of  Homes  by  Railroad  Employees. — A  scheme  to 
encourage  the  ownership  of  land  by  the  employees  of  the  St. 
IjOuIs,  Browville  &  Mexico  Railroad  has  just  been  put  into 
effect,  by  which  a  land  ssmdicate  will  sell  five  or  ten  acres  of 
ground  along  the  line  of  the  road  to  employees  at  a  fair  price 
and  on  liberal  terms.  Water  is  supplied  by  the  company  and 
the  families  of  the  employees  are  protected.  In  case  an  em- 
ployee is  killed  in  the  service,  the  land  is  to  be  deeded  to  his 
wife  or  family  without  further  payment  In  case  an  em- 
ployee owning  land  leaves  the  service  the  land  company  will 
refund  money  paid  upon  the  land  and  interest  upon  it  at  the 
same  rate  as  he  was  charged  for  it.  The  plan  seems  to  have 
excellent  features,  and  it  Is  hoped  it  will  be  an  entire  succeBs. 
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PASSENGER  LOCOMOTIVE  WITH  SUPERHEATER-ERIE 

RAILROAD. 


4 — 6 — 2     (I'ACIFIC    TYl'E.) 


In  order  to  cope  with  trains  of  increasing  weight  the  Erie 
Railroad  has  added  to  its  locomotive  equipment  balanced  com- 
pound locomotives,  one  of  which  is  illustrated  in  this  number, 
and  also  a  very  heavy  and  powerful  4 — 6 — 2  type  locomotive 
with  Cole  superheater.  The  latter  locomotive,  recently  com- 
pleted at  the  Schenectady  Works  of  the  American  Locomotive 
Company,  has  a  total  weight  of  230,500  lbs.  This  engine  has 
a  tractive  effort  of  30,000  lbs.  and  a  superheater  of  unusually 
large  capacity,  the  heating  surface  of  the  superheater  being 
763.75  sq.  ft.,  while  the  boiler  heating  surface  is  3,321  sq.  ft. 
It  is,  perhaps,  hardly  fair  to  add  these  two  heating  surfaces 
together,  and  say  that  the  total  heating  surface  is  4,084  sq.  ft., 
but  the  figures  added  together  give  that  amount,  which  is 
larger  than  has  ever  before  been  provided  in  a  locomotive 
for  passenger  service,  the  largest  boiler  heating  surface, 
without  a  superheater,  for  passenger  service  being  that  of  the 
Pacific  typ?  locomotive  of  the  Chicago  &  Alton,  illustrated  in 
Maroh,  1903,  page  87,  which  had  4,078  sq.  ft.  It  is  believed 
that  the  surface  of  the  superheater  is  very  much  more  ef 
feetive  in  increasing  the  boiler  capacity  than  th?  same  amount 
of  surface  added  to  the  boiler,  therefore  it  may  properly  be 
stated  that  this  is  the  most  powerful  boiler  ever  given  to  a 
passenger  engine.  The  Erie  Railroad  has  work  for  siich  an 
engine  to  do,  and  the  performance  records  will  be  watched 
with  the  greatest  interest.  The  superheater  is  of  special  in- 
terest, and  will  be  illustrated  next  month.  This  boiler  has 
20-ft.  tubes,  which  are  only  1  ft.  shorter  than  those  of  the 
Mallet  compound  of  the  Baltimore  &  Ohio,  illustrated  in  June, 
1904.  page  237. 

On  April  24th  engine  No.  2512.  which  is  exactly  like  the  one 
illustrated  except  that  it  is  not  equipped  with  a  superheater, 
made  a  remarkable  run  with  a  very  heavy  passenger  train 
from  Jersey  City  to  Port  Jervis.  The  data  for  this  run  arc 
not  yet  completed,  and  will  be  referred  to  next  month  in  con- 
nection with  the  description  of  the  superheater  of  locomotive 
No.  2511. 

The  chief  dimensions  of  the  superheater  locomotive  are  as 
follows: 

4 — C — 2    PASSE.VGER    LOOO.MOTIVE — ERIE     RAILROAD. 
OKNKRAL    DATA. 

Gauge 4   ft.   8 Vj   ln.«<. 

Service Passenger. 

Fuel    .v.'i.i Bituminous  coal. 

Tractive  power 30,000  lbs. 

Weight    in   working  order ....  4  ',>'.  .-i  .-•..'  »t 230,500    lbs. 

Weight  on  drivers .'...... 149.000  lbs. 

Weight  of  engine  and  tender  in   working  order 393,500  lbs. 

Wheel  ba.se,  driving 17  ft. 

Wheel  base,  total 33   ft.   8   ins. 

Wheel   base,  engine  atid  tender «5   ft.   1    in. 

KAT108. 

Tractive  weight  -^  tractive  effort 4.9 

Tractive  effort  x  diani.  drivers  -f-  beating  .surface 0«9 

Heating  surface  -f-  grate  area 58.7 

Total   weight  -~   tractive   effort 7.fi 

CVLI.NI>KR8. 

Kind Simple. 

Diameter  and  stroke.  ..;V.;.V^-..V<..  kVii,».  • 22Vj   by  26  ins. 

Piston   rod,   diameter . '. ."1%    ins. 

VAl.VKS. 

Kind , , 12-in.  piston. 

Greatest  travel. . . ,-.., .  ;.>•>..  * ;  ■■>,'■ 6  ins. 

Outside   lap i>i.V*.  '• .;  .' 1    In. 

Inside  clearance »,  /. %   in- 

Liead  in  full  gear , . .  ^  V line  and   line. 

Lead  at  %   stroke Vx    In. 

WHEELS 
Driving,  diameter  over  tires 74  ins. 


Driving,   thickness  of  tires 31^    j^g 

Driving  journals,  main,  diameter  and  length 9vi   by   12  Ins. 

Engine  truck  wheels,   diameter ^ 36    ing 

Engine  truck,  journals g^  by  12  ins 

Trailing  truck  wheels,  diameter 50   ins! 

Trailing   trucks,  journals s   by    14   jns. 

HOILKR. 

Sty'e Straight  top. 

w  orking    pressure 200    lbs. 

Outside  diameter  of  first   ring '.  .74%    Ins. 

Kirebox,   length  and  width iQg  by   75  ins. 

Firebox  plates,  thickness %   and   V.  in. 

Kirebox,  water  space 4%  "ins. 

Tubes,    number  and  outside  diameter '.  195   iz-ln. ;   32  5-in! 

Tubes,   gauge   and   length No.   11,   20  ft. 

Heating  .surfaie.   fubes ,.>,..,.  .i».. ,...,..,, v. 3,119    sq.    ft. 

lloatmg  surface,  firebox.  ...".■.  .V.  ,  il;'.  ;•.'....  i.v 202  sq    ft 

I leating  surface,    total 3,321   sq.   ft! 

Superheater  heating  surface 763  sq    ft 

(irate  area 56.5   sq.'  ft! 

Exhaust   pipe Single 

Smokestock,   diameter ig    jns 

Smokestack,    height   above    rail 15   ft.    2%    las! 

Centre  of  boiler  al)0ve  rail 113 Mi   ins. 

TEN1»KR. 

Wheels,   diameter 33   jns 

.Journals,  diameter  and  length 51^   by  10   ins 

Water  capacity ;.  g  500  gals.' 

Coal  capacity jg  tons 


AIR  BRAKE  ASSOCIATION. 


At  the  twelfth  annual  convention,  held  in  New  Orleans  April 
11.  this  association  gave  its  attention  to  a  number  of  papers. 
The  first,  on  oil  cups  and  air  strainers,  by  C.  H.  Larimer,  di- 
rected attention  to  the  necessity  for  improvement  in  the  lubri- 
cation of  air  pumps,  which  is  becoming  more  important  with 
the  in*  reased  duty  expected  of  these  pumps.  As  a  necessary 
adjunct  of  the  proper  lubrication  of  the  air  cylinders,  improved 
strainers  with  larger  air  inlets  were  advocated. 

Train  pipe  leakage  was  the  subject  of  a  report  by  Messrs. 
B.  J.  Langen  and  W.  C.  Hunter.  With  the  increase  of  the 
weight  of  trains  leakage  has  become  a  very  serious  matter  and 
because  of  leakage  engineers  have  been  known  to  shut  oO; 
steam  at  least  a  mile  from  the  siding  they  were  to  enter  in 
order  to  avoid  using  the  brake  and  prevent  the  brake  stick- 
ing and  the  train  breaking  in  two.  Experiments  were  de- 
scribed for  the  purpose  of  showing  the  effect  of  train  pipe 
leakage.  With  a  train  of  55  cars  a  leakage  reducing  the  pres- 
sure 4'^.  lbs.  per  minute  was  shown  to  be  too  great  for  suc- 
cessful handling  of  trains  on  long  grades.  The  committee 
recommended  eleven  remedies,  directed  towards  the  improve- 
ment of  the  situation,  which  is  becoming  serious. 

In  a  paper  on  air  hose  Mr.  Robert  Burgess  cited  the  case  of 
a  railroad  having  25.000  cars  on  which  the  cost  of  maintain- 
ing hose  for  a  year  was  $30,000.  this  if  capitalized  at  5  per 
cent.,  represented  an  investment  of  $600,000.  The  attention 
of  the  association  to  this  subject  through  the  investigation  of 
a  committee  was  recommended. 

Mr.  L.  M.  Carlton,  in  a  paper  on  brake  rigging  design,  stat?d 
that  the  design  of  foundation  brake  rigging  had  become  stan- 
dardized along  lines  which  while  satisfactory  in  the  days  of 
small  cars,  were  not  as  satisfactory  on  heavier  cars,  particu- 
lar attention  being  given  to  the  harmonious  action  of  the  hand 
and  air  brakes.  He  not  only  advocated  hand  brakes  which 
would  work  in  harmony  with  the  air  brake,  but  believed  that 
better  hand  brakes  were  wanted. 

In  the  closing  paper  Mr.  F.  M.  Nellis.  secretary  of  the  asso- 
ciation, presented  an  important  discussion  on  the  unbraked 
weight  of  cars.    He  strongly  supported  the  method  of  making 
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;,  predetermined  allowance  of  1,500  lbs.  unbraked  weight  per 
ixle  regardless  of  the  weight  of  a  car,  this  being  preferable 
;o  an  allowance  of  a  certain  percentage  of  the  actual  weight 
,if  the  car  to  be  left  unbraked.  He  supported  this  argument 
'.(jr  those  recently  made  on  an  experimental  train  on  the  New 
York,  Ontario  and  Western  Railroad,  in  which  the  cars  varied 
n  weight  from  46,000  to  103,000  lbs.,  the  unusual  variation 
iieing  provided  for  by  the  proper  use  of  10,  12,  14  and  16-in. 


A  GREAT  IMPROVEMENT  IN  CAR  LIGHTING. 


AI'I'LICATIOX    «>F    THK    -NKW    AIA.NTI.K    l.A  M  I'    ISIN*.     I'lNLSfll    tiAS. 


cylinders.  Mr.  Nellis  raised  the  important  question  of  basing 
the  braking  upon  service  instead  of  emergency  application, 
believing  that  we  should  reverse  the  usual  way  and  give  pri- 
mary attention  to  the  service  feature  of  the  brake,  because 
hundreds  of  service  applications  are  made  to  one  emergency 
application.  Experiments  referred  to  have  shown  that  it  is 
possible  to  entirely  eliminate  slid  flat  wheels  in  passenger 
equipment.  He  left  the  subject  of  similar  treatment  of 
freight  braking  to  a  future  paper. 


While  important  improvements  have  been  made  in  the  de- 
vices for  illuminating  passenger  cars  during  the  past  few 
years,  there  is  a  demand  from  many  quarters  far  more  light 
under  economical  conditions.  The  Pintsch  Company  has  now 
met  this  demand  after  two  years  of  experimenting,  and  have 
placed  in  service  a  lamp  of  special  design,  which  brings  into 

use  a  mantle  of  unique  and  original 
form  or  shape.  This  mantle  is  of  an 
invrted  type,  al.out  1  in.  in  diameter, 
and  is  so  arranged  as  to  provide  a 
suitable  jet.  The  lamps  are  illustrated 
as  appli:d  to  a  Pullman  sleeping  car, 
au'l  the  mantles  used,  which  give  a 
soft,  white  light,  are  contained  inside 
of  thi:  globes;  the  mantle  and  glol>e  be- 
ing so  fixed  together  that  they  are 
fastened  to  the  lamp  proper  by  means 
of  a  screw  socket  a-;  readily  as  an  in- 
candescent lamp  can  be  put  in  place. 

The  results  obtained  can  be  appre- 
ciated when  it  is  understood  that  the 
illumination  given  is  33  candles  per 
foot  of  Pintsch  gas  used,  or  an  effi- 
ciency of  about  three  times  that  given 
by  the  present  standard  Pintsch  lamp 
for  the  same  consumption  of  gas.  and 
attual  .service  tests  indicate  that  the 
life  of  the  mantle  is  at  least  three 
months.  The  ease  of  renewing  the 
mantles,  ths  absolutely  smokeless  flame 
and  the  cleanliness  insured  add  to  the 
list  of  advantages  which  should  be 
mentioned.  The  simplicity,  eflliciency 
and  economy  of  the  Pintsch  system,  are 
retained  in  using  this  light,  and  in 
casss  where  it  is  decided  to  adopt  the 
new  light  a  very  im|>ortant  saving 
would  be  made,  because  the  lighting 
equipment  as  now  used  on  the  majority 
of  cars  throughout  the  country  is  avail- 
able, and  only  the  small  cost  of  renew- 
ing the  lami)  fixtures  is  involved. 

As  the  working  parts  of  the  lamp 
ate  simple  and  <-ompacf.  the  orna- 
mental features  will  not  be  limited 
thereby,  and  as  the  illustration  shows, 
the  lamp  can  be  made  to  enter  largely 
into  ths  decorative  scheme  of  the  car. 
The  further  extension  of  supply  sta- 
tions of  the  Pints<-h  Company  during 
the  last  year  makes  the  gas  available 
in  all  parts  of  the  United  States,  Can- 
ada and  Mexico,  and  at  places  where 
only  a  small  supply  is  required  the 
policy  of  the  company  is  to  furnish 
transport  holders  to  be  placed  on  flat 
cars    running    to    the    gas    plants    for  charging. 


BALTIMORE  &  OHIO  WATER  SERVICE. 


Ij<»c;omotivk  Tf:stin(i  Plant  i.n  Berlin. — It  is  reported  that 
the  Prussian  Government  Railways  will  install  a  stationary 
locomotive  testing  plant  at  Berlin,  with  a  view  to  studying 
water,  fuel  and  lubrication  consumption  and  under  all  pos- 
sible conditions  of  service. 


Tlie  Baltimore  &  Ohio  Railroad  is  making  extensive  im- 
provements in  the  supply  of  water  for  use  in  its  lo-.ro- 
motives.  President  Murray  has  recently  authorized  improve- 
ments on  the  line  of  the  system  between  Connellsville  and 
Pittsburg,  which  includes  the  establishing  of  water  treating 
plants  at  Emblem  and  Glenwood.  This  work  will  cost  in  the 
neighliorhood  of  fl.'iO.OOO.  At  I^ayton  the  present  reservoir 
capacity  will  be  increased.  At  Griffin  a  fairly  good  mountai.i 
stream  has  been  located,  which  is  to  be  dammed  and  furni.sh 
water  at  this  point  by  gravity.  At  Emblem  it  will  be  neces- 
sary to  continue  the  use  of  the  river  water,  and,  to  use  this 
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A^fK^M^^\^^  K\nixEKii   \\n  railroad  jouknal. 


PASSENGER  LOCOMOTIVE  WITH  SUPERHEATER 

RAILROAD. 


ERIE 


I 


1'    I  ;•  \i  1 1  i<      I  ■>  I'l  .  I 


111  in>to-  to.i'rtpft  vfcitfi  trains  of  JiJii-Ha-'^iins  \vt*if:!)i  Uu*  Kri*- 
Kailrr»a<l  lia>i  aild^i!  to  its  krromQtiv*'  «'(|iii|nii»'iii  lialaiu-i-d  imn 
jiomifl  l(Mnni(Hiv('s.  oiw  of  wliich  is  illusiiai*Ml  in  this  miniln'r. 
;uitl  also  a;  VHcy  luavy  aixl  ))<>\v»'rfiil  I  -•;-  J  lypi'  Iih  oimnivt' 
vvilh  ;C*>le.  f!ni»«'rlw.'a>4*r.  Th*-  laiu-r  Iim  oinniivf,  r.-.  iiily  .  nii 
pU'tt'd  at  rl«f»  StrhwiHclaily  Works  of  ili«'  Am<rii:ni  l.<»f<unoiiv«' 
t'i>m|)any.  lias  a  intal  wfiuhi  of  2:'.<>..".iiu  Uis.  This  tii>;iiii-  has 
a  iradive  fft'ori  of  :Im.i.mm>  His.  aiul  a  siip»'rh<'aiir  ol  iiimsnally 
laiSe  ^•ai)aelt>^  theh^'alinK  sWrt^^^^^  of  tin-  sup.  rh*  :U<  i  b<>ing 
7t;3,75  sq.  f.i..  vfhilp.  the  J»oil*^r -hoariiiK  siirfare  is  iSilJiil  s(i.  fi. 
It  is.  !MM-Jiai)t<.  lia.niTy  fair  to  ail'i  ilit'se  two  lit'atiii.g  siirfatos 
i«ii«t'ih>'r.  and  say  iliat  i!u'  total  hfatinj;  siufat*'  is  l.ov4  sq.  ft.. 
i)iit  ilif  tinun's  ail<l«.'t)  loijfilwr  t;iv<'  tliat  aniuiint.  \vlii<h  is 
laii:  1-  than,  lias  w*"*;  -hefore  ftppn,  provi<!€»4'  In  ,a  lo<  (uiioi  ivr 
lor  jKissims^r  servl<-p.  ih(^  largi'st  lioih-r  h>'aiinij  surfari'. 
wiilioiit  a  supfrht'aii  r.  for  pass»'ns«'r  sorvi»-<'  bcitiji  that  of  the 
Paiitit  typ  •  iocoiuoiiv*'  of  tht-  C'hicai;*)  &  Alton.  i!!\isirat«Ml  in 
\lar«!i.  i;»H:i.  pago  5*7,  wliivh  had  4JJlS  sq.  ft.  it  is  litdiovod 
iliat  th*'  stirfarf  n\  {hv  siiiM'ilu'atei* 'is  VeJ-y  imuh  n»o!«  •  f 
r»'»tiv»'  in  iii<  i«'a.siiii?  tho  hoilcr  i-apacity  ilian  tli  •  .--am''  anioiiii; 
t»f  sMrface  addt'il  foi  ili«>  lioil-r-r,  tlieri'fon-  it  may  properly  he 
siau'd  that  this  is -{lie  most  j)ow«Mfnl  lioil»-r  •  v«'r  givt'ii  to  a 
pa-s,s«'um'r  >'Mi;iiiiv  i'hc  Kri<'  Railri»ad  has  woik  (nv  sucli  an 
•  iigint*  to  ila.  .and  liu'  iwrfornumi  ♦■  re  lords  will  !»•■  \vat«hfd 
with  tliv  .e;n'an'st  iniere.st.  Thi>  snpi-iiK-atfr  is  of  sp.><ial  ip- 
ttMJ'st.  antl  Mill  l>o  illnstratf'd  nt'Xt  niontii.  This  hoiU-r  !ias 
:.'nrf(;  lHi*|eSi;.Wh.ir;h.  are  o^nly  1  f(.  shorter  than  those  of  thf 
.MalU't  lOinpotiird  of  thp  Haltinn»rt>  &  (Vliic*.  illu^tiati'd  in  .itin*-. 
i:»'il.  paiTf  L'MT. 

(>u  -Xpfil  :i4lli  ♦MJi,'iiif'  No.  L'."»l-.  Willi  h  is  .•xadly  liUf  tlu>  out- 
ilhistrat<>«1;t>Xt*opt:  that  ii  is  not  tMiuippi'd  with  a  siipfrln>at«'i . 
Iliad  ;i  ri'niarJ<ald*-  rnii  witir.  a  vory  heavy  passent;*'!-  train 
f!  i»m  .It-rsi  y  City  i<>  F'nr'  .Jorvis.  Tlo-  data  fi>r  this  run  ai- 
not  y«-l  (oniplt'ted.  and  will  ho  r«'f«M  red  lo  ofxi  ninnih  in  <  on 
n«'<tion  with  tln'  d'«'««-iii»iion  of  tin-  suporltpatf  r  of  loroniofivo 
.\'.   J.'.ll 

Tli»'  rliiff  diniflisionH  «»f;  tl"'  su|ifrh»>^at' r  loroniot ivc  .Tie  as 

|ii!Inw<-  ■..'•• 
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Wi'iuhi    in  ''WdrHiilK  4i»ni»-r 
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7G3  sq.   ft.    , 

■  .  . .50. r»   sq.    ft. 

.  .■■.i;v.'i-.'.'«....  .  .-.  .    Single. 

.  i  .■*:.  .Vv  .  , 18      ilLS, 

.,,i..\.:.  .  .  ..15    ft.    2V4    Jn.<., 

■  •.•  .•.\v*. '. i?"  ;.'■.•  •  ■^  •  •  •113!->   ins.;-^ 

.  .■  .s ■;■?.!■'-». yii ;:, ■: 33  Ins. 

.  >.  ...iB'/.    by    to    in- 

.i,  ,;..S,.'-.O0  Kal> 

...  ... . .  ..  i.-..i:;.i.,  .  .  .  J  .-iii    ton- 


AIR  BRAKE  ASSOCIATION. 


A  UKKI.S 


71    ins. 


Al  the  fwelftli  annual  convpntion.  held  in  New  Orhan.s  Aprit.; 
II.  this  a.ssoiiation  Kav»>  its  attention  to  a  ntinihor  of  jtapors. 
The  tirsi.  on  oil  cups  and  air  sirainirs,  l»y  {'.  H.   Larimer,  di 
Tfr'ted  aiti'iiiion  lo  lix-  neiessity  for  improvtnienl    in  the  Inhri 
■  ation  of  air  piiinps.  whiih  is  hecoinin.a;  more  important   with 
the  in«  leased  duty  •  \pcited   of   tlie.s*'   pumps      .As  a  necessary 
adjimit  of  ihf   proiif,-  lii!  rication  of  the  air  cylinders,  improyed 
strainers  with   lariiei-  air   inlets  were  advocated.  '' . " 

Train  pipe  leaUajje  was  ihe  suhject  ()f  a  report  hy  Messrs. 
U.  .1.  I.angen  and  \V.  ('.  Hnnter.  With  the  increase  of  the 
weight  of  trains  leakage  has  iiecome  a  very  serions  matter  and 
linause  (d'  leakage  en«in(ers  have  heen  known  to  shut  oft 
sitani  at  least  a  inih'  from  the  siding  they  were  to  enter  in 
Older  to  avoid  usinfj  tlie  hralie  and  prevtnt  the  l)rake  stiek- 
iii.u  and  the  train  hreakinp:  in  two.  Kxiierimenis  were  (]e-  . 
-•I  liiied  for  the  piiipost'  of  showing  the  etTect  of  train  pipe  " 
1  akaiie  With  a  train  of  r»,'i  cars  a  leakage  redticing  the  pres- 
sure !'_.  Ills,  per  minute  was  sliown  to  he  too  great  for  stn-- 
rcssfii!  handlinii  of  trains  on  long  grades.  The  committee 
reiommeiidtil  eleven  reuiediis.  directed  towards  the  imi)rove- 
iiieiii  (d"  the  siiiiatioti.   which  is  hecoining  serious. 

Ill  a  iiaper  on  air  lH»se  Mr.  Hohert  Ihirgess  cited  the  case  of 
a  lailroad  having  i'."..tMi(i  lars  on  whiih  the  cost  of  maLntain 
ing  hose  foi-  a  year  was  $;;o.ono.  ihis  if  capitalized  at  .'.  per 
cent.,  represented  an  investment  of  If.nii.oon.  The  attention 
of  the  association  to  iliis  suhject  ihidiigh  ilie  investigation  ot 
a  ciiininittee  was   recommended. 

.Mr.  L.  .M.  Carlton,  in  a  paj>er  on  hiake  rigging  di  sign.  stat'>(l" 
that  the  di'sign  of  foundation  brake  rigging  had  hecome  slan-  ' 
dardi/.ed  along  lines  whic'i  while  satisfactory  in  the  days  of 
.<mall  I  ars.  were  not  as  satisfactor.v  on  heavier  cars,  particii- 
'ar  attention  heing  given  to  thr»  harmonious  action  of  the  hand 
and  air  hrakes  He  not  only  advocated  liand  brakes  which 
w<iuld  work  in  harmony  with  the  air  brake.  l)nt  helieved  that 
heller   hand   brakes  were  wanted. 

In  tlip  closing  i)aper  Mr.  I*'.  M.  Xellis.  secretary  of  the  asso- 
ciation, presented  an  important  discussion  on  the  unbrakrd 
weight  of  cars.     He  strongly  supported  the  method  of  making 
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pifiU'if rniiin^d  ailowamip  of  l,5uu  lbs.  unbrakHd  wriglit  [ivv 
\|*>  resardless  of  the  weight  of  a  car,  this  being  proferabi'j 
;tii  allowaiue  of  a  certain  percentage  of  the  actual  weishl 
I  the  i-ar  to  be  left  unbraked.  He  supported  this  arsunient 
*  those  recently  made  on  an  fxperimental  train  on  the  Xe«r 
.irk,  Ontario  and  Westein  Railroad,  in  which  the  cars  vai'ied 
.;  weight  from  4t;.ti(tO  to  Ki.S.tMMt  lbs.,  the  tinusual  variaiioii 
.iiig  provided  for  by  the  proper  use  of  10.  12.  14  ami  l€-ih. 


Ai'i'i.n  Arni\   (M     im:  .mcw    \i  an  i  i  i;  i..vmi'_  »  .m.n«.    ri.visvu   «..v^ 


ylinders?.  Mr.  Neliis  raised  the  iniporiant  (pu»Htio!i  of  basmg 
'he  l)raking  upon  service  instead  of  emeiitency  aripHcarion. 
I'clieving  that  we  should  reverse  the  usual  way  and  give  pri- 
niary  attention  to  the  service  fnalnre  of  the  brake,  .beiau«' 
hiindrpds  of  service  applic-atioiKs  are  made  to  one  emergtMicv 
;iplditation.  Kxperinients  referred  to  have  shown  that  it  4§;, 
Itnssible  to  entirely  eliminate  slid  flat  wheels  in  paSseng'-'" 
'•I'lipmeni.  He  left  the  subjevi  of  similar  treataieiil  of 
tit'ight   braking  to  a   flilure  paper.      \.  . 


A  GREAT  rMPROVEMENT  IN  CAR  LIGHTING. 

AViiik'  important  improvemeatJi  Jiavt  been  made  to  thv  do 
VH-ies  tor '  inHhiinatinf;  j)asseiiger-;c«rs  <t«ir4«g  the  jpas'  fe^v 
years,  tlieiip  is  a  demand  from  many  quarters  for  more  light 
irtider  ecoiioTnlcai  conditions.  TJie  l*iiit.««h  Comiuiny  has  now- 
met  this  demami  after  two  yeai's  of  exjierimeniiJig,  and  have 
pla«'ed  In  'aerViee  a  lamp  6f  sper-iSl  d? sIrh.  whii-h  brings  Into 

;n.'*e "a -niantl-e  of   unifjue  and  original 
foitn  or  shape.     This  mantle  is  of  an 
inv  .rtfj  Type,  atoui   1  in.  in  dianieKM-. 
and  Vi^iso   arranged    a.-    n>    provide    a 
Miiialde  }^'i      The  !ainpi<  are  iUu-siraied 
n>  appli  d  io  a    Pnilman  sln^'pinK  <ar. 
an  i    ihe.    niantb'S    use^l.    wliich,    uiV«'    a 
soft.  wbJtf  -light,  aiv  (;ontaine4l   insfd* 
:    «f  Ah     gfotM-s ;  the  niaht  i«*  ,aH*i  .Kl«»bo  I » 
Jug    so    lixed    tog«=J:i   r    that    iliey    ar« 
last- lied  to  I ltt>  lamp  pr<»pcr  by  huan- 
of  a  scirew  so(  k*"!  a<  feacfily  as. an  iti 
raiidest-eiii.  1atnp;>aii  li*,'  put  in  iva-- 

The^  ri:ijult}*  oliiaitied   <Mn   bic   a(c' 
c'jiiJMl   ttheii  if  is  UnderstOfKl  that   ur 
illu,ijtuua.iiou    given    is   :',.i    <audi»'s    |n  t 
jTooL  of  :f*lh tist-b  ga s   n st <1  .•  '<»r  an    « -fli 
<-S»'*|c>'.«f  about    ihjee  times  ihat  jftveii 
'    h.v  the  present   standard  Pinisch  latiip 
;  fVi;  the  same  eiinsumptiuu  of  pas.  au'l 
•.  "sif-tita!   servi^-e  t-ests.  i«di^•a^e  that    ih»' 
lift-   ut    Uh'    mamle   is  at   least    thr.,- 
months.  .     Tlje    ease   of  'nnewins    iht 
nianili'S;  rh    absohitely  smokele-^  flain*' 
and  the.  'IV/anlin' ss  iiusur-d  add  to  'h<' 
■   list    of   iiivantag»'s.  whi^-h    sh  »ii!ii    ' 
tuVf'ntioued.    The   simjd'  tHi-ieHix 

andeioiiomy  of  the  Pini.-.  i  .-.\-H'm  ari 
ii'tainej  ill  u>iijg  this  light,  and ,  in 
cajif;  «  wh«'re  it  ift  dcidod  tq  adopt  th« 
ireA-.-;  ifftlil  A  \'  ^  iiHiMiriaiu  saving 
\vort1^^  tie  riia<l«-  ix-cause  the  light Oii: 
cqnipijieui  as  now  used  on  th*-  majority 
of  ~<?a r>i  t h roughf »ui  tliV»  i-on ni  ry  •  is  ava i  i 
jHiJe.aud- only  the  small  •  r#>»ievk 

iiiij  tjir-  ia»n|»  tixlures  is  .JnvtiU 

A>>  .:Ui.ev.tt»<)iking  .pari»«  «/   tli.     ..ii,,i 
aij(i<  ^^ijrtjji!^   and    eoiniiMiit't .   i h**    o ■  iia 
iliem«l  iFtN»tures    wiii:  JfW     be    limited 
ih<pr«by.  3Jid  as  Jlie  ililw>*ii'ation  shrms 
tli+»  lamp  can  Itf  made  to  rnter  larueh 
:  iii.to  ih  .  detoiaJivf  .vcJienic  of  the  rar 
.       -itre  .further  extent  ion  of  supply  ,.»{ta 
t ifjBs  or  the  iPlnti-ch  Company  dtirlng 
the  last   year  inalos  the  i:as  availabl* 
in  a!!  parts  (if  ih     Ituicil  States,  fan 
ada  and   MeSi»-o.  aiid  at  lilaces  wh«'r«' 
.ojiiyf  a.  smali    stipldy    is    requir«y|    Mi 
j;o!i«y    <jf    MVc   <  itmpany    is   to   funiish 
,      trsinspOi;t    holdei.K    to    be    p];ici'il    ntl    (l.ir 


L<Ko\iori\i  TisTlM.  Pi.wt  IV  BKisitN.-  li  is  lepurud  iha' 
'h  •  Prussian  tloveriimein  Hallways  will  install  a  stationary 
lojomotlve  testing  plant,  at  RerMn.  A\'ith  a  view  to  .studyiJig 
water,  fuel  and  lubrication,  (on-sumplion  and  un<ler  all  .pos^ 
.■>ible  conditions  of  service.  .J     - 


.'oai's.   Vtintiiiij;,  . to    tile    gas    plants    for  ritarging. 


BALTIMORE  &  OHIO  WATER  SERVICE. 

v:^Tlie  BaUltnore  &  Oiiio  iiaili'twdri*  hia|vii»|»  ^extensive  itai- 
pt'ovehtents  in  the  suppFy  of  water  Sor  iise  in  its  io<M.»- 
mfltiv«»s,  4*resid«'nt  Murray  has  recently  authorized  imprtWe 
jneijts.  on  the  line  of  the  .system  between  t'oiun'llsvilb-  uiivl 
Pit tsbti rig.  which  rncltidl^s  tlie'  estalilishiiig:  ot  water  treating 
platvts  at  Kmtdem  and  (llen'wood.  This,  work  -wiU  <-ost  in  'i 
nejghboihood  of  $t.>t.nO(>  At  l.^ytoii  "(be  pn-siMit  rescrvtri 
♦^}«iciiy  will  tie  )ticr«>as«Mj.  At  Cnflin  a  fairly  good  niotiitiai.i 
>tr;  amlias  JnH'lt^UMMiiieii,  %  damiuiMl  and  fntnish 

^»•j8lter^^  tilts  poitfrt  ivy  gravity.    At  EjnbNni  it  will  li«>  lu'vn'?.: 
saiy ;  to.'toiitinu<>  the  use  &t  U    -river,  yrater,  and»  to  use  litis 
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yatisfactorily.  a  purifying  plant  of  30,000  gals,  capacity  per 
hour  is  to  be  installed.  Tiiis  plant  will  also  furnisli  a  supply 
of  water  that  will  be  carried  to  Versailles  by  gravity.  At 
trlenwood  it  is  also  necessary  to  use  the  river  water,  and  a 
purifying  plant  of  about  100,000  gals,  capacity  per  hour  w:il 
be  constructed.  At  Delmar,  the  Allegheny  River  water  will 
be  piped  to  suitable  storage  tanlvs.  The  recent  annual  droughts 
in  this  district  have  resulted  in  the  river  waters  becoming 
badly  contaminated  and  polluted  by  the  refuse  from  mint-s, 
mills  and  decaying  of  animal  and  vegetable  matter,  and  this 
has  resulted  not  only  in  the  scarcity  of  supply,  but  in  a  water 
that  is  entirely  unfit  for  locomotive  purposes,  and  the  conse- 
quence has  been  an  unlimited  expense  and  delay  in  the  hand- 
ling and  maintenance  of  power,  and  in  tiie  movement  of  traffic. 
Where  an  ample  supply  of  water  is  available,  the  best  method 
is  to  provide  reservoirs  of  sufficient  capacity  to  tide  over  dur- 
ing the  dry  season  and  to  supply  water  by  gravity  during  the 
entire  year.  At  quite  a  number  of  places  such  a  supply  can- 
not be  provided,  and  in  these  cases  it  is  necessary  to  malce  use 
of  the  river  waters,  and  treat  them  by  a  combined  mechanical 
and  chemical  process  in  order  to  eliminate  the  impurities  and 
acids,  which  attack  the  sheets  and  flues  of  locomotive  boilers, 
causing  serious  leakage  arid  other  interference  Wuh  the  move- 
ment of  the  power.  The  making  of  these  improvements  in  the 
source  of  supply,  and  for  the  treatment  of  impure  waters,  will 
relieve  the  conditions  that  have  existed  in  this  district  eaci 
fall  for  some  years  past,  and  will  enable  the  more  prompt 
movement  of  the  traffic  during  the  fall  and  winter  season. 


APPRENTICE    EDUCATION-LONDON    &   SOUTHWEST- 
ERN RAILWAY. 


In  March,  1903,  Mr.  D.  Drunimond,  locomotive  engineer  of 
»he  Ivondon  &  Southwestern  Railway,  instituted  a  plan  (see 
American  E.Ntii.Ntiaj,  February,  1904,  page  49)  for  sending 
apprentices,  during  working  hours  and  at  the  expense  of  the 
company,  to  the  Battersea  Polytechnic  Institute  for  special 
cour.s'^s  of  instruction.  This  school  is  near  the  Nine  Elms 
shops  of  this  road  and  the  boys  return  to  the  shops  from  the 
school.  Mr.  Sidney  H.  Wells,  principal  of  the  school,  gives 
the  following  account  of  experience   with  this  plan: 

"This  year,  87  apprentices  are  in  attendance  at  classes,  being 
divided  into  three  sets,  A,  B  and  C.  Set  A  numbers  13  students, 
and  as  they  attended  for  a  first  year  course  last  year,  they  are 
now  taking  a  second  year  course  as  follows:  Tuesdays,  8  to  9, 
practical  mathematics,  Stage  II.;  Fridays,  8  to  10.30,  steam 
and  heat  engines,  lectures  one  hour  followed  by  laboratory 
class  of  11-2  hours.  The  work  taken  by  this  class  last  year 
was  first  year  applied  mechanics  and  practical  mathematics. 
Set  B  numbers  28,  and  attends  on  Mondays,  8  to  9,  for  prac- 
tical mathematii-s,  and  Wednesdays,  8  to  9.30,  for  applied  nuv 
chanics.  The  majority  of  these  also  attended  last  year  for  the 
.same  subjects  in  a  more  elementary  stage.  Set  C  numbers  4»J 
students  who  attend  this  year  for  the  first  time.  They  take 
elementary  practical  mathematics  on  Thursdays,  8  to  9,  and 
elementary  applied  mechanics  on  Saturdays,  8  to  9.30. 

"The  apprentices  attend  the  classes  at  the  times  stated  in- 
stead of  going  to  the  works  from  6  a.  m.,  and  they  return  to 
the  works  after  leaving  the  classes.  Their  wages  are  paid 
by  the  company  as  though  present  at  the  works  from  6  a.  m., 
and  the  company  also  pays  the  class  and  examination  fees. 
Home  work  is  set  regularly  and  is  required  to  be  done  by  all 
the  students. 

"We  are  now  nearing  the  end  of  our  second  year's  work 
with  these  classes,  and  we  can  only  say  that,  in  our  opinion, 
they  are  far  in  advance  of  evening  classes  with  regard  to  punc- 
tuality and  regularity  of  attendance,  performance  of  home 
work,  interest  displayed,  and  in  quantity  and  quality  of  work 
got  through.  The  company  gives  prizes  to  the  students  who 
stand  highest  at  the  yearly  examinations,  and  I  t)elieve  it  is 
proposed  to  give  the  best  students,  after  a  three  years'  course 
here,  the  opportunity  of  taking  a  higher  or  university  course 
at  a  day  college  with  a  view  to  taking  an  engineering  degree. 


"This  experiment  of  early  morning  classes  for  apprentices 
is,  I  believe,  the  first  of  its  kind  to  be  tried  in  this  country, 
and  I  think  very  great  credit  is  due  to  the  London  &  South- 
western Railway  and  to  Mr,  Drummond  for  undertaking  it; 
if  only  that  it  shows  the  apprentices  that  the  company  is 
really  interested  in  their  securing  technical  education,  the 
movement  does  immense  service.  There  is  no  doubt  that  much 
better  work  can  be  done  in  such  classes  than  in  evening  classes' 
where  the  apprentices  are  naturally  physically  tired  after  the 
day's  work." 


IMPROVEMENTS  IN  SLEEPING  CARS. 


An  improved  sleeping  car,  brought  out  by  the  American 
Palace  Car  Company,  which  has  been  operated  in  this  country 
for  several  years,  merits  serious  attention  by  those  who  desire 
to  improve  sleeping  cars.  For  twenty  years  there  has  been 
no  permanent  improvement  in  principle  in  the  sleepers  op- 
erated on  American  railroads.  The  system  of  the  American 
Palace  Car  Company  eml)Odies  all  of  the  improvements  and 
improved  facilities  of  the  Pullman  sleeping  cars  and  the  Pull- 
man parlor  cars  contained  in  one  car,  which,  in  the  daytime, 
is  provided  with  movable  chairs,  and  at  night  is  made  up 
into  berth  sections,  the  chairs  being  stowed  below  the  floor 
in  the  spaces  occupied  by  the  berth  sections  when  those  sec- 
tions are  not  in  use;  thus  the  earning  capacity  of  two  cars 
is  represented  in  the  cost  of  construction  of  one.  The  con- 
struction of  the  car  permits  of  a  thorough  and  complete  sys- 
tem of  ventilation,  which  thus  far  has  never  been  accomplished 
in  a  Pullman  car.  In  this  improved  car  the  upper  berth  offers 
the  same  advantages  of  light,  air  and  observation  as  that 
provided  in  the  lower  berth,  the  upper  berth,  therefore,  be- 
coming a  comfortable  space  instead  of  a  disagreeable  box. 
The  new  car  provides  berth  supports  from  below,  leaving  the 
side  of  the  car  free"  for  an  extension  of  the  windows  of  fronj 
10  to  12  ins.  above  the  top  of  the  berth.  The  upper  berths 
are  removed  from  the  interior  of  the  car  during  the  daytime 
and  stowed  with  the  lower  berths  in  steel  berth  pockets  under 
the  floor.  In  the  daytime,  instead  of  the  fixed  seats,  half  of 
which  face  the  rear,  the  passengers  are  all  provided  with 
comfortable  chairs,  which  may  be  moved  about.  Sections 
may  be  made  up  in  three  minutes,  and  the  lower  berth  is  a 
comfortable  bed  instead  of  a  hard  sofa.  The  car  differs  from 
ordinary  construction  in  extending  the  body  below  the  floor 
between  the  trucks,  in  order  to  provide  space  for  the  berths 
to  collapse  into  during  the  daytime.  This  car  is  one  which 
should  interest  railway  officials,  because  it  possesses  very  de- 
sirable improvements. 


Waste  Gas  in  Coking  Coal. — In  the  coking  of  1  ton  of 
coal  there  become  available,  and  are  only  too  frequently  wastefi, 
about  2,500,000  British  thermal  units,  sufficient  to  develoi)  in 
gas  engines  at  least  20,'i  effective  h.p.  hours.  Thus,  for  every 
11  lbs.  of  coal  coked  per  hour  1  effective  h.p.  is  available  as 
a  by-product.— Jfr.  Max  Rotter,  Illinois  Steel  Works  Scientific 
Club. 


Consumption  of  Inoia  Rubber. — Rubber  importations  into 
the  United  States  have  grown  from  10,000.000  lbs.  in  1884  to 
44.000,000  lbs.  in  1904;  the  average  value  per  lb.  of  the  crude 
rubber  has  advanced  in  this  time  from  43  cents  to  70  cents, 
and  the  total  quantity  imported  in  the  crude  state  from  23,- 
272,000  lbs.  to  61,890.000  lbs.  Doubtless  the  extension  of  elec- 
trical distribution  has  accounted  for  a  large  proportion  of 
this  increase. 


Electricity  on  Steam  Railkoads. — In  a  jiaper  read  before  the 
Wp-ttern  Railway  riub  Mr.  Clement  F.  Street,  comniorcial  engi- 
neer of  the  We.stintrhou.se  Electric  &  Manufacturing  Company,  pre- 
sented a  very  large  amount  of  data  (mverins  the  cost  of  operation 
of  eleetrie  and  steam  railroad.s.  incmding  valuable  tables,  from 
which  comparisons  of  costs  may  be  drawn.  This  is  a  valuable 
addition  to  the  literature  on  the  subject,  and  a.s  the  paper  cannot 
properly  bo  presented  in  abstract,  readens  are  advLsed  to  secure 
copies  of  the  paper  itself  from  Mr.  J.  W.  Taylor,  658  The  Rook- 
ery, Chicago,  111. 


lAT,  1905. 
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PLANER  TYPE  MILLING  MACHINES. 


It  is  surprising  to  find  tliat  this  type  of  uiachiue  is  not  more 
generally  used  iu  railroad  shops  when  the  advantages  gained  from 
its  use  in  manufacturing  establishments  are  considered.  In  one 
or  two  railroad  shops  macliines  of  this  type  were  found  to  be 
lying  idle  for  a  considerable  portion  of  the  time,  but  an  investiga- 
tion showed  that  they  had  been  built  a  number  of  years  ago,  and 
both  the  strength  of  the  machine  and  the  driving  power  provided 
were  entirely  inadequate  for  using  the  high-speed  cutters.  It  was 
almost  pitiful  to  watch  the  slow  feeds  which  it  was  necessary  to 
use  in  order  to  keep  within  the  limits  of  the  machine,  and  it  is  no 
wonder  tliat  they  were-  unable  to  compete  with  the  more  mo<lern 
tools  of  other  tyin's. 

MiMlorn  macliines  of  this  type  are  designed  to  rifiidly  support 
the  cutters,  and  with  plenty  of  power  for  (tperating  the  feed  and 
the  cutter  s4)  that  the  rate  of  doing  the  work  depends  on  the 
Hlrenglh  of  the  cutler  rather  than  on  the  machine.  .V  large  amount 
of  work  usually  done  on  phnn-rs  and  shapers  may  be  handled  to 
adv.intauc  <in  such  a  macliini",  and  this  is  especially  true  for  irreg- 
ular shapes  if  there  is  a  suffii-ient  number  of  each  kind  to  be  nui- 
cliined  to  warrant  niakin;.'  si»i'cia!  gang  cutters  with  which  .several 
sMif.iees  iM.iy  be  rjiijekly  ami  areniiitely  iiuichineil  at  tlie  same  time. 

]i  is  iiiipiirliiiil  that  ilie  cullers  be  jiroperly  nia<le  and  cared 
for.  Toil  sl<»\v  a  feed  will  often  injure  lliem.  as  it  is  necessary 
for  the  (eiih  to  cut  into  the  siniace.  and  not  skim  or  rub  over  it. 


the  tirst  operation  of  milling  several  steel  connecting  rods  on  a 
Becker-Brainard  miller.  Four  surfaces  are  being  milled  at  thf 
.same  time.  The  peripheral  speed  of  the  largest  cutter  is  24  ft. 
per  minute,  and  the  feed  is  1^^  ins.  per  minute.  The  second  op- 
eration on  these  rods  is  shown  in  Fig.  4.  A  10-in.  cutter,  4  ins. 
wide,  is  taking  a  cut  its  full  width  and  1  in.  deep,  and  at  th< 
same  time  is  taking  a  2-in.  side  cut.  The  cutting  speed  is  24  ins 
per  minute  and  the  feed  one  in.  per  minute. 


THE  INTERNATIONAL  RAILWAY  CONGRESS. 


The  Congress  to  be  held  in  Washington,  D.  C,  May  3d-14fh. 
has  arranged  its  program  as  follows:  Wednesday,  May  3d. 
from  11  a.  m.  to  2  p.  m.,  registration  of  members  at  the  office 
of  the  general  secretary,  New  Willard  Hotel.  May  4th,  11 
a.  m.,  formal  opening  of  the  session  in  the  banquet  hall  of  the 
New  Willard  Hotel.     Election  of  officers. 

The  sections  are  to  meet  as  follows:  First  section,  at  the 
Ebbitt  House;  second  section,  at  the  New  Willard  Hotel,  norm 
end;  third  section,  at  the  New  Willard  Hotel,  seuth  end; 
fourth  section,  Raleigh  Hotel;  fifth  section,  rooms  of  the  In- 
terstate Congress  Commission,  F  street.  Meetings  of  tnc 
sections  will  be  held  at  9:30  a.  m.  and  2  p.  m..  May  5th,  fith. 
8th.  yth  and  l(Mh.  At  9:30  a.  m.,  May  11th.  12th  and  ISIh. 
ailditional  meetings  of  the  sections  will  be  held,  and  at  2  p.  m. 


f  IG.  1. 


iW.  2. 


no.  3. 


tm.  4. 

KX.X.MI'I.K.S    OK    WOKK    IMJ.NK    O.N     SL.VH     .MII.LINd     MACHINKS. 

It  must  be  kept  in  mind  that  what  may  seem  like  a  heavy  feed 
will  prove  very  small  if  resolved  to  tin-  tliiikness  of  cut  per  tooth 
anil  compared  to  that  taken  by  a  lathe  or  planer  tool. 

While  the  acompanying  illustrati<»ns  are  not  of  work  actually 
handled  in  r.iilroad  slmiis,  yet  it  is  very  similar  in  many  respects, 
aiKl  serves  to  give  .some  idea  of  the  rate  at  which  the  metal  may 
be  remove<l.  and  of  the  large  saving  in  time  where  i1  is  possible 
t«)  use  gang  cutters  on  irregular  .surfaces.  Fig.  1  shows  five  cast 
iron  journal  Inixes  IwMUg  milled  on  an  .S4-in.  Becker-Brainard 
planer  type  miller.  The  gang  cutter  finishes  six  surfaces  at  one 
lime,  feed  4  ins.  per  minute,  cut  r»-lG  in.  deep  and  0  ins.  wide: 
lutting  speed  of  largest  cutter.  40  ft.  per  minute.  Ten  minutes 
were  retiuired  to  set  the  boxes  on  the  machine  and  20  minutes  to 
machine  them.  .V  very  smooth  finish  wa.s  recpiired,  or  the  opera- 
tion could   have  been  done  in  less  time. 

Fig.  2  shows  a  number  of  cast  iron  steam  chest  covers  being 
milleil  on  a  No.  ^{2  Be<ker-Brainard  miller.  The  i»eripheral  .speed 
of  the  cutter  is  40  ft.  i>er  minute,  the  rate  of  feed  4  ins.  per  min- 
ute, the  size  of  cut  %  in.  deep  and  20  ins.  wide.    Fig.  3  shows 


of  these  three  days  geneial  meetings.  The  congress  will  for- 
mally close  at  the  general  meeting  at  2  p.  m.,  Saturday,  May 
13th. 

Sunday.  May  14th.  the  foreign  delegates  will  depart  on  tour.s 
of  inspection  tendered  to  them.  Special  tours  are  arrangeJ 
for  New  York  City  May  1st  and  Philadelphia  May  2d. 

A  tentative  progiam  for  Washington  has  been  arranged  as 
follows:  May  3d,  general  view  of  Washington  and  visit  to 
the  Washington  Monument  in  the  morning.  Elaborate  opening 
ceremonies  of  the  railway  supplies  exhibition  are  arranged 
for  the  afternoon  of  that  day,  and  a  midnight  signal  around 
the  world  will  be  sent  that  night.  May  4th,  excursion  to 
•Mount  Vernon  in  ths  afternoon.  May  5th,  visit  to  the  publJc 
buildings.  May  0th.  open.  May  8th,  visits  to  the  depart- 
ments of  state,  war,  navy  and  the  treasury.  May  9th,  new 
terminal  of  the  Washington  Terminal  Company  and  the  new 
Union  Station.  Banquet  by  the  American  Railway  Associa- 
tion to  the  foreign  delegates  in  the  evening.  May  10th,  Navy 
Yard  and  gun  foundry.  May  11th,  Smithsonian  Institute  and 
National  Museum.  May  12th,  visit  to  the  Pension  Office.  May 
13th,  visit  to  Arlington  and  Fort  Meyer;  an  exhibition  drill 
of  the  troops. 

Two  special  tours  will  follow  the  closing  of  the  conventio'i. 
The  short  tour  leaves  Washington  on  the  evening  of  May  14th; 
Altoona,  May  15th;  Pittsburg.  May  16th;  Cleveland,  May  17th; 
Buffalo.  May  18th  and  19th;  Schenectady,  May  20th;  Boston, 
May  21st  and  22d,  arriving  at  New  York  May  23d,  after  a  trip 
of  about  1.500  miles.  The  long  tour  leaves  Washington  on  the 
evening  of  May  14th;  Altoona,  May  15th;  Pittsburg,  Mf.y 
16th;  Cincinnati.  May  17th;  St.  Louis,  May  18th;  Chicago. 
May  20th.  21st  and  22d;  Buffalo,  May  23d;  Montreal,  May 
24th;  Saratoga,  May  25th;  Schenectady,  May  2fith;  arriving  at 
New  York  on  the  evening  of  May  27th.  The  length  of  this 
trip  is  about  2.700  miles.  Extensive  programs  have  been  ar- 
ranged for  all  of  the  cities  visited,  and  special  trains  will  be 
provided  for  each  tour. 
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AUCLAIN  4-CYLINDER  BALANCED  COMPOUND    ERIE 

RAILROAD. 


4 — 4 — 2    ATLANTIC    TYVE. 

TTie  Baldwin  Locomotive  Works  have  recently  supplied  two 

ry  powerful   4-cylinder  balanced  compound   passenger   !oco- 

ytives  for  the  Erie  Railroad,   the  purpose  being  to  handle 

(tton  trains  with  fast  schedules  on  a  crooked,  hilly  road. 

lains  of  this  weight  require  more  powerful  locomotives  than 

lose   previously   in   service   on   this   road,   and   the   Baldwin 

\orks  developed  this  design  with   16  and  27  by  26-in.  cylin- 

(is,   with  115,500  lbs.  on  driving  wheels,  or  28,875   lbs.  per 

..heel,  and  gave  the  boiler  3,657  sq.  ft.  of  heating  surface  in 

..rder  to  meet  these  requirements.  The  tractive  power  is  28,000 

l,)s.     This  is  the  largest  and  most  powerful  locomotive  of  this 

!ype  thus  far  constructed.    The  reports  of  service  up  to  date 

are  entirely  satisfactory.    The  locomotive  is  Illustrated  by  a 

]»hotograph,   which  shows  the  tender  of  8,500  gals,  capacity. 

The  leading  dimensions  of  this  engine  are  presented   in   the 

following  table: 

VAUCL.AIN    BALANCED    COMPOUND— ERIE    RAILROAD. 

4 — 4 — 2  TYPE. 

Gauge    4   ft.   8>!^    ins. 

Cylinder 16  ins.  and  27  ins.  by  26  ins. 

Valve    iv.»., .  .'i  •  • '.» balanced    piston 

■  ■  '  '    ~  BOILER. 

Type   wagon   top 


Total  engine '^'i  '^ «   j     " 

ToUl  engine  and  i.iidtr •'".»  ft  10  iliK. 

WKi«:HT. 

On    driving    whefl.s. .,.- .........,....,,,• '  ^^-^^^   }^- 

Ou  truck,  front.  .  . .  ..v...w  ,."..;  ....vi.i-."'^*...iv;. it.oOO   Iba. 

On   trailing  wheel.-;. .............. -.^/...^.i.. •  ■-> H*^?«    J^**" 

ToUl    engine 1  ..;;:;\.-i  ,,;...-..,  ,. ......  •204.200      bs. 

Total  engine  and  tender. ... .... .... ..... ."  ....•• about  356,000  lbs. 

'''-■.■.,■■:'"    TENDER.    ■'    '■'.•■..-■-. 

Wheels,   number. . . . ...  ■.-,.. r-.  ,v»»,. ooiV  '  • 

Wheels,    diameter. .  .,t^n. •■.••-'  v  •■••'••*•  ••.•,•  •." " "  '^   V'^  .     ' 

Journals .:... „.,.•......%....  .5>4   ins.  by  10  Ins. 

Tank  capacity 8.500  gallons  water ;   12  tons  coal 

Service passenger 


Automatic  Couplers. — A  paper  by  Mr.  A.  W.  Gibbs.  general 
superintendent  of  motive  power  of  the  Penn.'^ylvania  Railroad, 
on  this  subject,  to  be  presented  at  tlie  approaching  convention  of 
the  International  Railway  Congres.s  at  Washington,  traces  the 
development  of  automatic  couplers  in  this  country,  illustrates  the 
leading  types  and  shows  the  influence  of  the  safety  appliance  law 
on  the  application  of  these  devices.  Tiiroughout  the  report  refer- 
fiices  are  given  to  article.s  and  reports  referring  to  couplers.  This 
paper  is  an  exceedingly  complete  and  important  document  upon 
this  subject. 


Earliest  Record  of  Superheatikg. — Superheating  is  by  uo 
means  a  new  thing.  It  was  proposed  by  Joseph  Hateley  in 
1768  (Specification  of  Patent  No.  895  of  1768).— iJ.  Neilson,  in 
Engineering  Magazine. 


powerful     B.\LANCED     compound     LOCOMOTI^'E — ERIE     r.mlroad. 

G.  W.  Wiij>iN,  Mechanical  Superintendent.  B.u.dmin  L«ooomotive  Works,  Builders. 


Material     ■,  . ,  ...  .  ., steel 

Diameter   ....;.;.. 68  Ins. 

Thickness  of  sheets .^..^ii.»». 11-16  in.  and   %  in. 


Working    pressure.  .  . 

Fuel    

Staying    


FIRK  BOX. 


I  f-.  .'.<.:«■*.'• 


Material 

Length 

Width ,„ 

Depth,   front .  .-. . .  i . .  . .'; . ; 

Depth,  back    

Thickness  of  sheets,  sides. 
Thickness  icf  sheets,  back. 
Thicknes.s   of   sheets,   crown 


'•*  .  . .  . . 


. «...  .  ^.. . 


.225  lbs. 
....  soft  coal 
radial 

>■, ....    steel 
■i  108%   ins. 

72    ins. 

..71%    ins. 

69    ins. 

%  in. 

%  in. 

„ %  in. 

Thickness  of  sheets,   tube %  in. 

WATER    SPACE. 

Front,   sides  and  back. 4  ins. 

-   :   ."         TUBES.       '--'  ■"   -: 

Material    , .  .  / iron 

Wire   gauge No.    12 

Number    309 

Diameter    2^4  ins. 

Length    19    ft- 

HEATING    SURFACE. 

Fire   box 186.2    sq.  ft. 

Tubes 3,422.8    sq.  ft. 

Firebrick   tubes .i.;  .,..v^:  ,.*.*- 28    sq.  ft. 

T(.tal .....::..  ... ; 3,657    sq.  ft. 

Orate  area 54   sq.  ft. 

DR1V^NG    WHEELS. 

Diameter,   outside .J.'. i.^. . .  .72  Ins. 

Diameter,   inside ,....;...  .66  ins. 

loumals,   front 10   Ins.  by  10 14  ins. 

Journals,    back 9    ins.    by   12  ins. 

ENGINE   TRUCK    WHEELS. 

Front,    diameter 33 M«    Ins. 

Journals 6   ins.-  by  12   Ins. 

trailing    WHEELS. 

Diameter    44    lnr». 

Journals 8%  Ins.  by  12  Ins. 

WHEEL  BASE.  , 

Hriving    ..♦•.*'.,!..>;vi>;«*«».  .7    ft. 


EvEKiNG  Classes,  Grand  Tuunk  Railway. — The  forty-seventh 
annual  report  of  the  Literary  and  Scientific  Institute  of  the  Grand 
Trunk  Railway  shows  an  average  attendance  in  the  mechanical 
drawing  classes  of  7G,  with  other  classes  in  proportion.  The 
attendance  of  the  evening  classes  during  the  season  wa.s  3.358. 
The  classes  for  the  study  of  locomotive  models  and  air  brake 
sections  numbered  750.  The  total  membership  in  the  institute 
is  777.  Members  pay  fees  of  one  dollar  per  year  and  are  entitled 
to  privileges  of  the  library  and  reading  room,  the  use  of  models, 
and  free  admission  to  lectures  and  classes.  It  seems  strange 
that  such  a  good  work  as  this  could  have  been  conducted  for 
forty-seven  years  in  Montreal  without  attracting  more  attention 
on  this  side  of  the  border  line. 


One  .\xd  One-H.vlf  Miu.ioxs  of  Doll.vrs  in  Pensions. — The 
statistics  of  the  Pennsylvania  Railroad  Pension  Department, 
compiled,  show  that  during  the  five  years  of  its  operation 
pension  allowances  have  been  paid  to  the  retired  employes  of 
the  company  the  sum  of  Jl, 614,087.59.  The  above  expenditure 
does  not  include  the  expenses  of  operation  of  the  department, 
which  is  also  borne  by  the  company.  During  the  five  years 
2,418  employes  have  been  retired  as  pensioners  from  active 
service,  of  which  number  700  have  died.  Of  the  total  number 
retired  568  were  between  the  age  of  65  and  69  years,  of  whom 
439  were  retired  on  their  own  request  with  the  approval  of  the 
employing  officer. 
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PLANER   TYPE   MILLING  MACHINES. 


1 1  1-,  .^iirprislnsr  to  fiOiVtliiit  tliis  ty|io  «.f  iii;nliiiif  is  imi  iii..ro 
ji.-n.T.-rH.v  iKs<^rl  in  JMihosKi  slM.px  wlu-ii  ili.;  inlv!iiitM;r«-s  jiaiiicd  from 
it."*  ii*'«?  ill  inamif;t«turini:  «'stal»lisliiii"'iit<  an-  < oiisidcrcfl.  In  ono 
or  f\v<»  railroafl  s1m>i>.<  inailiim-s  nf  lliis  tvix-  wfic  fitimtl  to  be 
l.viii-  itllf  for  a  roiisi(l<ialil.'  poiiioii  of  tlic  iiiii>'.  Imt  an  invcstijira- 
tioii  .»ilii)W'f»lth»t  tlii-y  liail  liccn  Imilt  a  nuniltor  of  years  ajro.  aixi 
Ixuli    till-  st»-.'nf:tli  «>f  ill.'   Ilia. hill.-   ami   ill.'  .liivinj;  |M»\vt'r   |irovi(i.d 

w.'i'i'  .'itlirfly   ina<U'<iiiaii'  I'm-  n>iuu   iln-    lii;:li---| 1  <ullfr.<«.      It    was 

nInuVKt  i>ttiCiil  to-  Wnlcli  tTie  t«U»W  fv<*«l*  \vlii<  li  ii  was  ncrrssary  to 
ii>f  in  oKil.'t-  (.»  k.M'p  wttliin  llu'  liiiiil>  .►f  tin-  ma<  liinc  ami  it  is  n.> 
witncli-r  lliaC  llit-y  w.i.'  imalil.'  l.>  .•.•inp.-l.-  willi  tli.-  iii.ir.'  nio«l>'rii 
Un  *ls  K.  ?  /;  »•  li''  r  I  y  p.  ■> . 

.M.il.ni  nia<liin<'>  ••f  liii>  lyp.-  ait-  li.'siynfil  in  riui.liy  >iip))<>ri 
tile  iiUPM's.  an<l  \\il|i  l>l'''»ly  "•  jioWiT  I'.ir  o|>.ialin:;  lli.-  fr.<l  anil 
tli»'  <;m"»'I  ^'>  •'«•'  'I"'  '■'"'■  "'  'l'»i»ii  ill''  \\'>ik  <li'pt'inls  .III  til.' 
sl.n-j.iyjrlf  of  irtt'Vuthr- TiMlH-r  than  un  lln-  niarliin.'.  A  larav  aiiioiiiii 
.iV  w.ii'k--  ii.>ualf>  il.fi).-  «>n  pfali.-r>  ami  sliapi-rs  iiia\  Im-  lian<ll(><l  to 
U'hanirtit'*  .!ii  >Mil«  a  iiia.iiin>'.  aii»l  liiis  is  i-^p.'.  iaii\  ini.'  for  irrcu 
iiJjir  .•^h?>|H'r«  ,if  TJH'h-  is  a  s»i|li<'if'iii  niiml>rr  of  ••aili  kiinl  t.>  1m'  ina 
A-TufH-cf  to  nariaiit  niaktna  -.'iMTJal  aani;  .iiticrs  wilh  whi.fi  .s.-vi'iai 
.-uria.tsinay  lif  <ini«kly  aiKl  ar.iiraP;iy  iiunliiiH-tl  al   lln-  saiiio   linn'. 

It-  i<  jnilHOiMiii  iliai  tiM'  •allO-rs  Ij*!  pnip.ilv  inaili'-  and  ran-tl 
f..r      Ti»t»  slow,  a- f»»-d   wiilofi.-n   injur.-    iliiin.  a-»   it    i>   iU'ri',ssaf.\ 

f.o-    ill*'  1.  .f  !i    In  .-ril    iiili.   lip-   -inf.'t.f,   ail. I    iinl    skim    '>i'   liil.   .i\i'|-    ji. 


tin-  lir.-t  .>p.Taiion  of  niillinu;  sovoral  stcol  coniu»<l  iiii;  id.ls  on 
I't'.-k.i-  r.rainanl  iiiill.'r.  Fonr  snrfatfs  arr  lieing  niilit'.l  al  tl 
.>aiii.'  liiii.'.  Til.'  pt'i-iplicral  .spood  of  the  largost  ruttt'r  is  *JI  i 
l«r  iiiiniitc,  and  tlie  frccl  is  l\-i  ins.  per  niiniit.-.  Tl»e  soc«md  o; 
"•ration  on  tJiese  rods  is  shown  in  Fi^.  4.  A  ](Mn.  cutter,  4  in 
wide,  is  takinir  a  <Mir  its  full  width  and  1  in.  de<'p,  an.l  ai  i: 
sail!.'  tinn'  i-i  taking  a  *J-iii.  .side  cut.  The  culliuij  speed  is  '_'!  li, 
I'.'i"  iiiiniite  an.!   ilie   feed  <>n.'  in.  jier   niiniito. 


THE  INTERNATIONAL  RAILWAY  CONGRESS. 

'I"lii'  Conjrn'ss  to  Up  held  mi  \\'asliiiit;t<in.  1).  C,  May  3d-14". 
has   anaiis<'d    its    program   as    follows:      Wednesday,   May    :; 
from   11   a.  ni.   to  2  !>.  ni..  rt'.s;istration  of  ni.niiiers  at  the  offiv- 
•  )f   Ilic    general    secretary.    New    Willard    H(»tel.     May    4tli,    7' 
a.  ni..  formal  opening  of  the  session  in  the  hanquet  hall  of  i 
.New    Willard    Hotel.      ICIection   of  officers. 

The  sections  are  to  meet  a.s  follows:      First  section,  ait'r 
Khliiit  Mouse;  second  .section,  at  the  .\ew  Willard  Hotel.  no> 
cihI:     ihird    section,    at    the    .\ew    Willaid    Motel,    soiith    en 
fourth   sfction,   Haleifjh    Moiel;    fifth   secijon.   rooms  of  the   j  , 
i.-rstate    ConRress    Commission.    F    street.         .Meet  ings;  of    tii' 
scciioiis,  will   lie  held  at   !♦::!•»  a.  m.  and  li   p.   m..  .May  .iVh.  (;ii« 
Mh.  :m1i   and    I'Mji.     Al    '.r.:\o  a.  in..  .May   llili.   Iiiili  and    l:;t' 
addiiional  mrciin>!;s  of  the  sections  will  he  held,  and  at    L'  p    ii 


it...   ]. 


1  K. 


Ml..    ... 


Ii  miisl  I.M-  k.'pt  ill  iiiiii'l  that  uliai  may  s.-.-m  lik.'  a  lieavy  Iced 
will  prove  very  .smalt  if  r.\>'>lvcd  t-.  iti.-  ilii.kii.-ss  ..f  cut  per  t.iotli 
.ind  ♦•.tnijiiired  t^>  that  t>ik*Mi-.h.V  .1   l.nli.'  ..r  planer  ii»'l 

Wliifc  ih.'  uc.impaii.viiis  illu>iraii.'n-«  are  not  of  w.uk  a.i  ii.ill.v" 
liaudled  hi  railroad  siu>|i.N,  \et  it  i.s  very  similar  in  many  r.-.^pects. 
aful  v<T\es  to  ::iM_spm»'  fdoa  of  ilic  rate  at  which  ilie  m.lal  may 
I"  removed,  ami  of  tin-  lara;.-  savin;;  in  I  inn-  when-  it  is  pnssihli' 
i.»  use  '.iaii'.:  <Mtt»cr.<  oti  irieunlar  siiilac-v.  l"iu.  1  shows  live  cast 
iron  Joiirn.il  ho.x.'s  hciii^i  mill.-.l  .m  :ni  M  in.  ISecker -Urainard 
l.laii.T  lyi"-  mill.  r.  Tin-  s.-iiitf  cutler  |inishe!<  six  surfaces  .at  one 
lim.'.  f<-c.l  J  ills,  i.er  miniit.-.  cut  ."-Ti'i  in.  il.'ep  .iml  ♦;  ins.  wide: 
.  iiitiiiu  spf'.>d  if  lari;.-st  .uli.r.  I"  fi.  |mm-  miiiiii.'.  'I'.ii  minutes 
w .  re  r«-«|iiired  ••  -•  i  i1h».Ihix.'s  mi  ili."  inacliim-  and  l!ii  niinules  t<> 
maeliifi"  tJieiii.  .\  \eiy  siiiootli  linisli  \\,i>  nipiired.  or  th.-  op.-ra 
li.'li   .•..iiid    li:i\.'    I II   d«i|l.'    in    le.-..s    I  ilie-. 

I  \_  ■_'  ~h..\\v  .1  nimd»-i'  .»f  ensi  Iwni^wle.-im  .  li.  >i  ..i\er-  lieiiiu 
iiiilU'd  .'U  a  .\o.  .'l*-'  r..-.k.'iUiaiiiaiil  miller.  Tin-  peiipli.-ral  sjumiI 
of  111*.*  cirlier.  IS  !•»  11.  p-r  minut.-.  ilie  rate  of  feed  I  ins.  j.er  min- 
ute, the  sisse  of  vut  %  in.  deep  and  20  in-s.  wide.     Fig.  o  shows 


<j|   ihesf  tfriw  (lays  s;en<'ial    nicciinv;s.     The  congress   will   t'.i 
nially  close  ai    ilie  yeii.ial    meeting  ai    -   p.   iii..  Saturday,  Ma.v 

'•'"'•  :•.•;..■    ';••/.: 

Sunday.  .May  llili.  ihe  torei^n  deleuau  -  will  dejiart  oh  tonis 
of  inspfition  tendtfed  lo  iliem.  Sp  ciai  miirs  are  arratiue  l 
tor  -N'w  VorU  Ci'y  .May  \>t  and  I'hiladolpiiia  .May  iM. 

.\  teiitalive  progiam  for  Wa.-hiiigion  has  been  arran.ued  ,ir 
follows :  May  ;!d.  ti.ru  lal  view  of  Wasliin.iiton  anil  vi«'r  n> 
i!ie  Washin.ijton  .Monumeni  in  the  ino.iiing.  Klaltoiaie  openiu- 
cerenionies  of  the  railway  supplies  exhibition  are  arran.u  ■  i 
for  the  afternoon  of  that  day.  and  a  iiiidniKhi  signal  aroun  . 
the  world  will  be  sent  that  night.  .May  1th.  excur.-ion  t  ^ 
.Mount  \'eri)o:i  in  ih  afternoon.  .May  .'dJi.  visit  to  the  pubi": 
buildings.  .May  •Jili,  open.  .May  Mh.  visits  to  thf  depa:-t^' 
nn'iiis  of  state,  war.  navy  and  the  iieasury.  .May  '.oh.  le'^ 
lerminal  of  the  Washin.nloii  Terminal  ("otnpany  and  the  n"< 
I'nion  Station.  Hainitiet  by  the  American  ilailway  As.socia 
tion  to  the  fori  ign  delegates  in  the  evening.  .May  loth.  Nav\ 
Yard  and  gun  roiindiy  .May  Ilih.  Smithsimian  Institute  and 
Natioiuil  .Miiseiini.  .May  iL'ih.  visit  lo  the  I'cnsioii  ()nic<'.  .Ma.\ 
l.Mli.  visit  lo  .\rlingioti  and  I'ort  .Meyer:  an  e.\hibition  drill 
of  the  troops.  :'    .' 

Two  special  lours  will  follow  the  (losing  of  the  «()nvenllo'. 
The  shoii  tour  leaves  Washington  on  the  evening  of  ^lay  Mlh. 
.Mioona.  .May  l.Mli:   I'itisluirg,  May  H.th;   ('levclan-l.  .May  ITt'i. 
Ibiffalo.    May    iMli    ami    llMh;    Schenectady.   .May   liuth;    Hosio.i. 
.May  lMsi  and  Jl'd.  arriving  at   New  York  May  j:5d.  after  a  tiip 
of  about   l.."i(Mi  mih's.     The  long  tour  leaves  Washington  on  the 
evening    of    .May    14th:     Altoona.    iMay     l.'.ih:     riltsburg.    .M:.y 
Itlth:    Cincinnati.    .May    ITlli:    St.    i.oiiis.    .May    ixtli:    Chicago. 
.May    -'oth.    Jlst    and    L'lid:    Miiffalo.    May    j:;d :     .Montreal.    Ma.v 
•_'4ili:   Saratoga.  .May  L'."ilii;   Si  !t   iieciady.  .May  L'«llh;  arriving   i 
.Vew    VorU    on    the  cvenin.y:   of    .May    l.'7th.     The   length    of  this 
trip   is  about    I'.Too  miles.      Fxtensjve   programs   have  b«'en   nv 
rangeil   for  all  of  the  cities  visited,   and   special   trains  wii)    b. 
provided   for  each   lour. 
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IICLAIN    1  CYLINDER  BALANCED  COMPOUND    ERIE 

RAILROAD. 


4— i— 2  AlXANTlc  TCfE; 

In'  Haldwin  Locomotive  Works  haA'e  re<**uily  supplied  two 

\    liowerliil    4-iylinder  ])alaiut'd   compound    passenger    luco- 

•ivi's  for   ihe   Krie   Riiilroad,    the  purpose   being  to  handle 

I  to&  trains  with   last  schedules  on  a  cTooked.  hilly  road. 

ains  of  this  weight  require  more  powerful  locomotives  than 

isf    previously    in    service   on    this    road,    and    the    Baldwin 

..:Us  developed  this  design   with   Jfi  and  21  by  :it>-in.  cyliu- 

i>.   with   ll5,r>00  lbs.  on  driving  wheels,  or  28,875  lbs.  per 

...I.  and  save  the  I)oiIer  .'{.<)r»7  sq.  ft.  of  heating  surfaee  in 

Iff  to  meet  these  reipiirements.  The  tractive  power  is  *J8,000 

This  is  the  largest  and  most  powerful  locomotive  of  this 

])(•  thus  far  constructed.     The  reports  of  service  up  to  date 

i>i..eritirely  satisfactory.    The  locomotive  is  illustrated  by  a 

(Olograph,    which   shows   tlio    tender  of  .S..">00  gals,   capacity. 

;••  Wading  diniciisions  <>r   this  engine   are  preseRted  iu,   tli+' 

'iiowing  table:  :    "  ••.^  •'    '  ■  :  :  ■    '     \'    ' 

VAUCUAIN    IIAL.ANCEI>    COMPor.VK      ERIE    RAIUROAJJ. 

..■".:■..,•■.;..•...■."■    .      .4—4-  :2  Tvvfc<     v 

i,.;.\..V.  i>v;. ..:.-,..  .4   ft.  .8>4    ins. 
:il:./.fr,  rhs, 'jiiid   27    in.-.   J>>-  26   ins. 

biilanced  piston 


Total  eugiac . . . ,  .  9-.  .■'.  ^ '.-.  ] . . ,'/, 
TWal  et»gin«:.iui«l,  .H'(»<(<'r  ■;''._;-.  t .."', 

itii    ilrix  iiij;    w!nvl.4.'.'i  .  ..■,•.'.  /i: 
Oil    irihk,   fiiiiil  ...-...■. V;...,'.-.  .:., 
Oil    tniilinK    wlHjel.>^  .',■.;.'..  ..'^..- .'■», 

Tot  a  1    <'ngino .."....  ..\; :.  ^  .,■•.. ,-  i  V 

Tiital  tti>;inc  an4.1t!0«ler....> ,  .  ; .. 

VVIifols,  n umber. >••' ^.v.  . 
WbtM'ls.    djiUiieterv .  .y., .'.'/■■  • 
Journals  .  .  .  ,  ...!...  .  .  « '•:-:-'  ■  • 
Tank   (-Hitavttsf};' •■ ;  .vi  ,>'■'>.:'<•  •  -.i 
S<'rvi<f    ...;:.  .'.;....  v;;.' .  .  .  i  :  .  ...y 


'■^\•^■^<m 


IK.VMVR. 


1. ,,..•;■.     lbs. 

iT.T'OO    lb.*. 

n  ■'.111    ih. 


.  .So '-a    ills 
by  10  1r- 

■"  .1  -    f 


.VrioMATic  C«i;PUEBS.— -A  paper  by  Mr.  A.  W,  Ciibbs.  preuoral 
>iipi'rjiil<'nd«-nt  ofmotive  power  of  Uie  iv-tni.->ylv:inia  Ilailroad. 
on  this  .subject,  to  be  pr."<cmtHl  at  i«be  appco.x  bins  convent  iou  »i 
I »)e    International    Uajlway   t'uiis"!^"'  at    Washi»?i«>B.   ira^ees   the 

df-v.-jopinent  of  atuoiiiatie  coiiiplers  rU  Ibis  loantry.  illusi rates  the 
U-adiui:  type.*;  and  iibow.s  tlie.iptlueme  of  tlie  .-iiit-'v  miptiauce  law 
ttn  tile  application  of  ibese  <k*vires-     l*br<ni^'i«'nt 
<Miee»  are  given  to  arJidcK  and  n-i'oM^^^  i<*fi'tiiiiu   i. 


!>Vi«"t  refe*"' 
iijilers.      This 


paper    Is   aa  exceedingly  <olupl<''»' 
this  sidij<'etiV~  .  •.  '.    >  -■ 


;m>'       1I|(|''"!    I  !l!        do'llUl'lil        ll|nJll 


ttiittj^:^ 


■  •  •  i. ; 


wagon  ti*ii 


KMti.itsT  R*;cuRi»  or  Sii'iiiiliJCM'i.^'ti-— ^Siii^^  is  by  no 

means  a  new   thing     Ife  was  prbjjos.^  by  »1o&pph  Hateley  in 

17r»8   (Specilication  of  Patent  No,  8»»  o£  1.7t»8  • .     /'  XcUson.  in 
Engineering  Jduyaziiic.                      ' 


l'UWKKFL% 

i.  W.  WiiiffXi  M^'chaniral  auperintrnttthit. 


;  ...  :      .- B.viirrti-i.\   JjiKjuMuTis  I    \\<iitKK.   I'uililii^ 


•  .-.  S' 


VI, ii. -rial     .......  ,.,.'■;■.  l".-.,'^  .-.» t  ..>;•.'.■«.  j •......,.;  .;.  ...  . 

I'Jiiiiieter   ^,  .  .  ....... .V.;^;^iV.  ri.^^^-i:C,-,  ;V:.;;iV".;. 

I  liuknes:*  of  .sheets..  .■..:-..vV.'..i,...'..  .,/.-•,  v.  .;.:.>-«.;.-iv"ii'.. 
HorJthig   plvssiirf.V' >;■.;.,».;..;..■;.  ;'.',;i;...:;i'V,V^;..wV 

'iiyjng   ....  v.-. -V.i :;-...;..  w.-. .  .  .  .■•. 

'■'■■':■■'  5-     .'..%  '-...    K-IRK  BONv 

Mut.-t'int   ..•.;•.  ■.  ;-,t.;>;:v;i.;,.;i;.;^i;..;v.^;i  .^:..'.f^\ 

'••■IlKtn    ...  i.,\-.  ,  »,  w'y.  •  ;>'i'.  i..  ...-»'";'. .i  ,!."..'. 

^\ KiMi  . .. . . . ..i^.:. ,.;■..;♦;.; i. ; .■.;^.; v.. ; . : 

'■•  I'lh,  front.  ..";■.•    ■■  "■  '  ■       ■    • 

I ''  i>th,  back    .  -  ; . 

l'tii<km.'Rs  of  sln>et.«,  sides.  ,'\  .•.■.---.-■■.■■•■- l-^v 

1  liirkness  <:f  sheets.   baek.j.V. 

I'liii-kness   of  sh>'els,   crown  .v.  , 

1  lihkaess  wf  sheets,  tul>e,.>:ri  »i  -  ;.'>■.  .;;  V^.^v-:-: 

■  .  WATKtt  si'Aok.    .: 
'root,  side's  tLUii  backv.;.-i ...;,.,..;  .>V . 

'litierjaj .  ■  #  .'■.,.■; » t'^'.^^*.* ««•.'>  •■•.••',■•>■".•  .■!..  .■.■,'.. 

* ,  fr'tUfie.'  •  .-f  jt^i  »^  *..«'.«  •'•  «  *■':*•  •,r.«  •'•  •  •••'  •'«,♦>'  •!••.* 

^  IIIIIIMT       ,   .   .   ^^•.-■^■'wi'j.'V  •  •  ->-.v'i*4  1-,  .  "^.vV^s'ii.  \-i.-»"  •-..   ^'■*  •  .. 

il  UICI1  1      :^  •'•»•««'■•«■  f  »,..'♦•**"..  i"«  *.'.•'•■*•,•■  *'f. ...»■•'*•  V  .  •:■•,  • 

l.iTI'»ltl  •■••./■..■'  ■    '..  "V  '.   :,  .        ■■  ■•  ■  "■..      ;..,:•■■    ■•■  •  •    "'..•.-  ■•.  ... 

•»!.>'  i*        •  •  «   .  %•  m'^  .  '.'  .  m  ..•*  f  ii  "*  %  ...   •,*•-•  .   ..  .  .**.  ^-,.   ...  .-*  .-•  . 

Flro  box ivVU:-. .■■'■. 

lUttcs.  . 

t'lp  i>ri<k    tiilic.-^.  . 

n.tal ., 

<;rato  aroiv. .  ,i^..j-,".v;'.:. .  .  t .  .  .  .  .v.  ..•.■,  v.  v:.. .  . 

'  -:■  '  .:  .      i»«lVi\i:   wifKKi.Si- 
'iamctcr.    imlsiilt-;  .',:,';  ,..;,.,  .  :;X'...* 

' 'Kiiiietcr.    inside.  ..■■,..  ;i.i' •.■,,..  .  .<'.(.: .■■..,;'^ 

<'iirnaT=.    front*,,  .  ,.v  v..v;*,^*.. ,,  .  ..i.. ...  .  ,.vV>  ....;;. 

'"uinai.--,   back,; ./. .'.  ,;;;•.  ;,'.i"i..,V.'-vi-K.'vv-,..:i .  .. 

,'.'.;    iERGiNKTBVckWHEKI.«, 

I'nint.   dianiet^-. .". .  '.  .  i .:-.  v  .  .  - , 

•'^"trnals ;.;-;•>>. . . ...,;.. 

:  •  ;■•  .*   .    TRAItlNG    WHKEI.R. 

I'iameter    iui.i;.;.  .....,......*..•,.... .. 

I'Mirnals .  .'.i.  vv.i  ^  ;.....;.:..-....  ^.  . - 

■  .   .    '      WlflSEL  BASE. 
iT'vinn;    v.;  ^i  .'•- .  '     

"|>^"i  ..-.vi ;;,..;, 


■  rj'..*  >'.•"*.?  *  .*  f  • 


.  ,.  ....,,...  ...      sleel 

;./ .  .',  ....»..,    ttt* ;iOe. 

.lit-l$  W^  and   %  tri- 

.■■•••-'     ■  "  ■     ""t     lh>; 
.-.v.  .  .  soft    coaj 

. ;.  .  .    radial 

steel 

.  .    1081,6   ins. 

.72    ins. 

71 'o    ins. 

6H   ins. 

^  in. 

.     .  ■'iin, 

.%in. 

• ••!»  :«^»^ 


.!!♦  ft/ 

.    18<i.2    sq.  ft. 

.3.422.8    sq.  ft. 

^.i. : . ,  2S  s«i.  ft. 

.;.3,fifi7    #q.  ft. 

.  .  .  .,54:  sq.  ft. 


r .  ■•.  .  • 


"'  •IT  •  *.  * 


•■■.  i  >;.:..  ,:.v.  .72,    Iris;; 

..'..;,. . . .««  Ins. 

.10  ins.   by   lrt>?j   ins 
v.,.9   ins.   by   12    iiis. 

, . . . .  .;'.....33t.i.    ins. 
.    .  .6;fti».  t^y  J?   ins. 

.  .  .  .. ■'.';'; /.■■.'.';44: iii^.- 
..  .81/4  Ins;  by  12  jns. 

.i..  ,1«  ft 


i:VKM.\«i  fL.*S><KS.  CJk.XNU  Tlil  .\  K    li.Ml.W.W.       Til'-   fojiy  sevcniii 

annual  report  of  ibo  Literary  and. S»:icntitic  lii,stiture  uf  the  fJmnd 
Trunk  liailway  shOws  an  avetjij^e  aiten«iane<t  in  the  nJee^lani^a! 
drawing  c la s.ses  of  7*»,  with  x)tber  elassc.<5  in  i«ruportioa.  Tic 
attendance  of  the  Evening  .class««s  during  the  .season  W;i.s  ,*4..'ir»S. 
The  classes  for  the  study  of  hM-oiuotive  models  and  air  brake 
section.s  nuudjored  TiiO.  The  total  uienibership  la  the  i«.sritute 
is  777.  Meaiber.>i  pay  fees  of  on<-  doll.ir  per  year  and  are  entitled 
to  privileges  of  the  Ubrary  and  reading  room,  the  Use  of  models, 
atid  f wse  ,  admission-  to  .Joctures  and  olst^ses.  It r  eieenas  strange 
that  sueh  a  good  work  as  «bi.s  <t»uld  have  berfh  oondwted  for 
fi>rty-seveu  years  iu  Mont  ritil  witliout  .it  tract  in::  more  .iiiemi..i. 
'»n  this  .sideo^f  the  border  line 


O.VK    .VM)   ONk-H.VI.f    .Vlll.l  KINS   ViJt-  'l^**!.!    \i.-     iV      i'l.\>H>\S. f'tv 

statistics  of  the  l>etinsylvania  Kailrua<l  Pension  De|»artmem. 
compiled.  sh«»w  that  (luring  the  five  years  of  its  ppetratto'i 
pension  allowances  have  Iteen  paid  to  the  refireii  employes  « if 
the  company  the  sum  oi  $l.<i'il4.bs7..')9.  The  above  expenditure 
does  not  include  the  e.\penses  of  operation  of  tljo  d»'partiuetit. 
which  is  also  borne  by  the  company.  During  the  five  y<»ai> 
2.418  employes  have  been  reiired  as  pKensioiiers  from  a»^*ive 
Service,  of  which  number  700  have  die<l.  Of  the  total  number 
retired  r>OS  were  bei  weeri  the  a^ge  of  r.f,  aJtd  C9  years,  of  whow 
43ft  were  retired  on  their  own  reqirest  with  the  approval  of  tb> 
employing  officer.  >  •" V^; 
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PRODUCTION  IMPROVEMENTS. 


Chicago  Shops — Chicago  &  Nouthwkstern  Railway. 


Fourteen  bull  rings,  from  15  to  22  ins.  in  diameter,  are  com- 
pleted in  these  shops  in  8  hours  on  a  stiff  28-in.  Pond  lathe, 
purchased  about  three  years  ago.  Sixty-four  piston  packing 
rings,  varying  from  15^  to  22*  ins.  in  diameter,  are  finished 
on  the  same  machine  in  8  hours.  This  machine  is  used  to 
supply  bull  and  packing  rings  for  the  entire  road,  and  is  also 
available  a  large  part  of  the  time  for  other  work. 

To  do  this  work  an  excellent  expansible  chuck  and  a  four- 
sided  turret  for  the  tool  post  have  been  developed  under 
the  direction  of  Mr.  Oscar  Otto,  general  foreman.  These 
are   shown    in    the   accompanying   photographs. 

The  chuck  itself  is  bolted  to  a  flange  carried  on  the  lathe 
spindle.  The  body  of  the  chuck  carries  segments,  or  shoes, 
which  are  adjustable  radially  by  means  of  the  cone  shown 
at  the  left  in  the  first  photograph.  Various  sizes  of  the 
segmental  pieces  are  provided  for  wide  changes  In  diam- 
eters of  the  bull   rings.     The   tail  stock  center   is  moved   np 


ugaiust  the  spindle  to  illustrate  the  tools.  At  A  are  the  ceu 
tering  rollers,  used  to  center  the  packing  rings  before  the 
cone  of  the  chuck  is  tightened  up  for  cutting.  At  B  are  the 
roughing  tools  for  the  outer  surfaces  of  the  rings.  At  C  are 
the  roughing  tools  for  the  sides  of  the  rings,  and  at  D  are 
the  tools  for  finishing  both  the  sides  and  the  cylinder  wearing 
surfaces,  the  wearing  surfaces  being  finished  with  slight 
grooves.  The  segmental  pieces  for  holding  two  packing  rings 
at  once  are  in  the  form  of  equalizers,  pivoted  at  the  center 
in  order  to  secure  a  satisfactory  bearing  on  both  rings  at 
once. 

For  holding  castings  and  parts  of  irregular  shape  for  drill- 
ing and  other  processes,  an  ingenious  device  has  been  devel- 
oped at  these  shops.  The  fourth  photograph  shows  one  of 
them,  used  to  hold  driver  brake  cams  in  the  drill  press.  The 
device  consists  of  a  cast  iron  box,  open  at  one  end  and  at  the 
top.  To  make  the  chuck,  the  -piece  is  laid  in  the  box  in  a 
horizontal  position.  The  opening  around  the  casting  at  the 
top  is  filled  with  putty,  and  melted  lead  is  poured  in  until  the 
box  itself  is  full.  When  cool,  the  casting  is  removed,  leaving 
a  seat  or  socket  which  fits  it  with  sufficient  accuracy,  and  into 


TlRXl.MJ     PACKING     RINGS     AND     H()I,I)IN(i     Oim-SIIAPKI)     CASTINGS — CHICAGO    \-    NORTIIWKSTKRN    RAILWAY. 


to  the  spindle  at  the  left  of  the  chuck  after  the  bull  ring 
is  in  place,  and  then  the  cone  is  brought  to  bear  on  the 
segments  by  means  of  the  large  nut.  This  holds  the  bull 
ring  firmly  for  a  heavy  cut,  and  when  the  work  is  done 
the  large  nut  is  slacked  off.  The  segments  are  withdrawn 
from  contact  with  the  bull  ring  by  small  springs  within 
the  chuck,  and  the  tail  stock  is  moved  back.  Then  thd 
ring  may  be  replaced  by  another.  The  first  view  shows 
the  chuck  when  ready  for  a  ring.  The  second  shows  a  ring 
in  place,  and  beside  it  are  the  roughing  and  finishing  tools, 
removed  from  the  turret  in  order  to  illustrate  their  con- 
struction. 

In  the  third  view  the  chuck  for  packing  rings  is  illus- 
trated. These  rings  are  cast  separately  and  turned  in  pairs, 
neither  the  bull  rings  or  packing  rings  being  finished  in- 
side. As  the  packing  rings  are  limber,  they  are  placed  on 
the  chuck  over  cast  iron  supporting  rings,  which  are  ren- 
dered fiexible  by  a  number  of  radial  saw  cuts  shown  in  the 
third  photograph.    This  view  also  shows  the  turret  resting 


which  the  part  may  be  quickly  placed.  For  drilling  driver 
brake  cams  four  of  these  are  placed  against  a  long  angle  plate 
on  the  bed  of  a  four-spindle  drill  made  by  Messrs.  Foote. 
Burt  &  Co.,  similar  to  the  one  shown  on  page  423  of  this 
journal  in  November,  1904.  For  convenience  in  photograph- 
ing, the  device  is  shown  on  an  ordinary  single  spindle  drill 
press.  The  chuck  with  the  cam  in  place  is  clamped  to  the 
plate  and  the  cam  to  the  chuck,  by  a  key  which  is  quickly 
driven  and  as  easily  removed. 

This. method  of  holding  pieces  of  irregular  shape  is  typical 
of  a  number  of  applications  used  about  these  shops.  It  is 
ingenious,  inexpensive  and  very  efficient.  It  is  used  effective- 
ly, also,  in  connection  with  Gisholt  lathes,  and  has  wide 
possibilities  of  application  in  railroad  shops. 


A  Commentary  on  American  Travelers. — At  the  stations  of 
the  Santa  Fe  system  last  year  $11,500  was  received  from  chew- 
ing gum  Blot  -machines,  not  counting  sales  on  trains. 
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PISTON  VALVES  BETWEEN  FRAMES. 


DEVICE  FOR  SECURING  HUB  LINERS. 


the  Editor: 

•a  page  79  of  your  March  number  is  illustrated  what  you 
.ed  the  "novel  and  interesting"  location  of  piston  valves  of 
new  "Burlington"  Prairie  type  locomotives.     It  does  not 
lact  from  the  interest  of  this  arrangement  to  say  that  it 
not  novel.    In  your  December  number,  1899,  page  387,  you 
strated    an   exactly   similar   location   of  piston   valves   as 
;ilied  by  Mr.  Greorge  R.  Henderson  to  2 — 8 — 0  locomotives 
the  Norfolk  &  Western    Railway.     Incidentally,   Mr.   Hen- 
..  irion  should  be  credited  with   the  direct  valve  motion  ar- 
;  aigement  of  that  consolidation  engine,  which  was  the  prede- 
.   ssor  of  the  present  rather  general  use  of  that  form  of  mo- 
tion for  piston  valve  engines.    Mr.  Henderson's  idea  in  placing 
';ie  piston  valves  between  the  bars  x)f  the  frames  is  an  excel- 
Uut  one,  and  it  ought  to  have  been  more  generally  copied. 

/■  v-.^>:.    -  ■  ■  A.  B.  C. 


WHAT  CAN  A  FIREMAN  SAVE. 


To  the  Editor: 

Referring  to  the  article  on  page  SH  of  your  February  number 
itiuler  this  heading  and  the  comments  of  Mr.  T.  E.  Adams  on  page 
!t2  of  the  March  number,  I  thoroughly  agree  with  Mr,  Adams.  In 
recent  years  we  have  been  so  busily  occupied  in  taking  care  of  the 
larger  engines  that  we  have  to  a  serious  extent  neglected  the  train- 
ing of  the  men.  Rigid  discipline  is  now  and  always  will  be  neces- 
sary to  .satisfactory  operation,  but  the  discijjliiie  must  be  built  upon 
a  proper  method  of  educating  tlie  men.  During  the  heavy  busi- 
ness of  the  past  few  years  we  liave  been  obfiged  to  i»ut  firemen 
(m  freight  engines  after  having  only  one  week  of  training  for  this 
work.  Tliis  is  not  enough,  and  I  for  one  am  glad  to  have  my  atten- 
linii  drawn  to  a  point  we  have  been  overlooking.  I  have  arranged 
to  put  into  practice  a  system  of  promoting  firemen  from  round- 
!iou.se  men  and  arranging  to  take  back  into  the  roundhouse  men 
who  have  been  working  as  extra  firemen,  when  they  are  not  needed 
on  the  engines.  In  this  way  we  can  always  have  a  supplj-  of  men 
who  are  familiar  with  locomotives  and  men  who  have  had  con- 
.viderahle  experience  about  them.  With  our  large  engines  we  must 
give  more  attention  to  the  education  of  the  men  as  well  as  their 
.■^election,  and  instead  of  being  an  expensive  luxury,  education  is 
hi'coming  an  absolute  necessity.  It  has  possibilities  for  improved 
.service  and  improvement  in  economy  which  none  of  us  realize. 
I'etter  education  of  firemen  is  certainly  one  of  the  i)robIems  wliich 
we  must  seriously  attack  and  we  cannot  get  at  it  too  quickly. 

SUPEIilNTENDENT    MoTIVK    roWKIl. 


WALSCHAERT  VALVE  GEAR. 


To  the  Editor: 

I  have  for  a  long  time  felt  that  Walschaert's  vajve  gear  pos- 
.se.ssed  advantages  which  our  railroads  ought  to  appreciate,  and 
it  us  with  pleasure  that  I  have  read  your  recent  articles  on  this 
>ubject. 

One  important  point,  however,  you  have  missed.  Those  who 
Itad  the  privilege  of  watching  various  locomotives  running  on  the 
^t.  Louis  testing  plant  were  impressed  with  the  tremulous  action 
of  the  Stephenson  motion  on  big  engines.  Due  to  weaknens,  the 
motion  springs  and  trembles  all  over,  whereas  Walschaert  gear  on 
ilie  Gorman  and  French  engines  ran  with  perfect  smoothness.  The 
le.-usou  is  that  the  Stephenson  link  rocks  through  a  wide  angle,  due 
1"  the  influence  of  the  back-up  eccentric,  and  at  the  beginning  and 
'  nd  of  the  stroke  the  inclined  position  of  the  link  brings  a  great 
strain  upon  the  lifter  shaft  and  hangers.  By  watching  a  valve 
motion  UKxlel  through  a  complete  revolution  the  reason  is  plain. 
I'he  Walschaert  link  does  not  rotate  as  far  and  does  not  cause 
iliis  strain.  This  fact  alone  is  sufficiently  important  to  bring  the 
^^  alschaert  motion  into  our  practice. 

This  motion  is  not  new  in  this  country.  It  was  very  suc- 
•e.ssfuly  applied  years  ago  by  the  Mason  Machine  Works,  the 
launton  Locomotive  Works  and  the  Manchester  Locomotive  Works, 
•f  you  desire,  I  can  give  you  the  names  of  the  roads  and  the  dates 
"I  application.  These  were  almost  all  on  narrow-gauge  engines, 
where  the  outside  gear  was  used  because  of  confined  limit  of 
space  inside.  The  same  reason  now  applies  to  big  standard-gauge 
locomotives,  and,  furthermore,  the  large  eccentrics  of  to-day  give 
too  high  a  surface  velocity  to  run  cool.  I  believe  that  we  must 
use  the  Walschaert  gear  in  this  country.  Valve  Gear. 


To  the  Editor: 

On  page  10.'{  of  the  March  number  of  your  valuable  journal,  I 
notice  an  article  on  driving  wheel  hub  liners,  and  take  the  liberty 
of  enclosing  a  blue  print  showing  our  method  of  applying  these 
liners.  We  drill  right  through  the  hub,  and  put  the  liner  on  with 
6  %-in.  turned  bolts.  On  8-wheel  engines,  where  the  distance  from 
the  outside  face  of  the  wheel  hub  to  the  inside  of  the  side  rods 
will  permit,  we  put  nuts  on  the  bolts,  but  where  the  clearance  will 
not  permit  of  nuts  being  used  we  countersink  the  holes  slightly  on 
the  outside  of  the  hub,  and  rivet  the  bolts  flush  with  the  hub.     We 


find  this  a  very  solid  fastening  and  \"ery  easily  removed  when  re- 
pairs are  made.  In  your  illustration  of  the  Boston  &  Maine  method 
you  show  the  countersunk  head  of  the  .*icrew  flush  with  the  face 
of  the  hub  liner.  We  have  never  lM*en  able  to  run  copper  or 
wrought  iron  screws  flush  with  the  fac*e  of  the  liner,  as  we  find 
that  they  cut  grooves  into  the  face  of  the  driving  Ikixps.  We  al- 
way.s  fit  the  head  in  %  or  .'MO  in.  below  the  face  of  tlie  lin«'r  ii> 
prevent  cutting  the  facets  of  driving  box. 

T     '       /        J.  J.   Co  .NOLLY,   Supt.    M.    1*.    iVc   M., 
Duluth,    Sotith   Shore  &   Atlantic     Railway. 


THE  COLLEGE  MAN  AND  THE  MOTIVE   POWER 
DEPARTMENT. 


To  the  Editor: 

I  have  road  with  interest  the  editorials  and  communications 
Which  have  appeared  from  tiine  ttt  time  in  your  valuable  journal 
concerning  the  special  apprentice  and  the  college  man  in  the  motive 
power  department  and  believe  that  <Mie  of  the  most  important 
)ihases  of  the  question  has  been  overlooked.  After  graduating  from 
college  I  put  in  six  years  in  the  motive  power  department  as  shoi) 
apprentice,  draftsman,  chief  draftsman  and  mechanical  en- 
gineer and  then  had  to  leave  the  service  becaus»>  the  salary  re- 
ceived was  not  large  enough  to  properly  provide  for  the  needs  of 
my  family.  The  experience  gained  during  that  time  us.  however, 
invaluable  to  me.  After  the  first  year  and  a  half  in  the  service  I 
managed  to  make  a  living  out  of  it,  and  that  is  all  the  average  pro- 
fessional man  can  expect  to  do  until  after  he  is  thirty  years  of 
age.  If  the  men  above  me  had  been  better  paid  they  would  not 
have  left  the  service  and  I  would  not  have  had  responsibilities 
thrust  upon  me  that  taxed  my  capacity  to  the  uttermost  and  did 
much  to  make  a  man  of  me.  What  other  field  offers  as  wide  an 
experience  as  does  the  motive  power  department?  Briefly  it  in- 
cludes problems  in  locomotive,  car,  roundhouse  and  shop  design, 
construction,  operation  and  maintenance,  and  as  these  bring  one 
in  touch  with  the  other  departments  of  the  railroad,  a  few  years 
spent  in  this  work  is  a  liberal  education  in  itself. 

I  would  strongly  advLse  young  college  men  to  enter  the  mec^hani- 
ean  departments  of  our  railroads.  Begin  in  the  shop,  don't  be 
afraid  of  either  work  or  dirt,  keep  your  eyes  open,  take  at  least 
one  good  railroad  technical  paper  and  follow  it  clo.sely.  send  in  a 
.short  article  or  communication  to  it  occasionally,  join  the  nearest 
railroad  club-  and  attend  its  meetings  whenever  possible,  and  if  you 
are  familiar  with  the  subject  under  discussion,  say  something,  but 
remember  that  it  is  quality  and  not  quantity  that  counts  on  such 
occasions.  Get  acquainted  and  let  people  know  you  are  alive.  If 
after  a  few  years  you  are  not  satisfied  with  vour  prospects  you 
will  find  that  with  the  experience  you  have  gained  and  the  acquaint- 
ances you  have  made,  a  more  lucrative  position  can  be  obtained 
with  one  of  the  many  large  concerns  who  manufacture  and  handle 
railway  supplies  and  who  require  men  who  are  familiar  with  rail- 
road work.  Thase  who  are  in  a  position  to  know  claim  that  it  is 
only  a  question  of  a  short  time  when  the  railroads  will  fully  awake 
to  the  possibilities  of  the  motive  power  department,  and  when  that 
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HKOi:>UCnON  IMPROVEMENTS. 


CuiCAi.o   Shops -Viiic.vt.u  &  Nukiiinm  >  ii  hn    Kmi.nvav, 


F«»iirt*'i'ii  Imll  lings,  from  15  to  1*2  ins.  in  liianu'it-r,  are  loui- 
plt'K.Ml  iit  ih«'S»'  .shops  in  8  hours  on  a  stiff  :iS-in.  Toncl  lalho, 
liiu-rhast'd  a»)oni  three  years  a^o.  Sixty  four  pisiou  packing 
rinjjs.  varying  from  15V4  to  22*  ins.  in  ilianu-tor.  are  finished 
Dii  the  same  machine  in  8  hours.  This  machine  is  used  to 
siipidy  hull  and  packing  rings  for  the  entire  road,  and  is  also 
available  a   laig<'  part  of  the  time  for  oilu-r   work. 

To  do  this  work  an  excellent  expansible  chuck  and  a  four- 
sided  turret  for  the  tool  post  have  been  developed  under 
the  direction  of  IVlr.  Oscar  Olto,  general  foroman.  Th»s( 
are    shown    in    the    a<-companying    photograidis. 

The  chuck  Itself  is  boiled  to  a  flange  i-arried  on  the  lathe 
spindie  The  body  or  the  rhuck  carries  segments,  (»r  shoes, 
which  are  adjustable  radially  by  means  of  the  cone  shown 
ai  III"  left  in  the  first  pholograi»h.  Various  sizes  of  the 
segiriental  pieces  are  ])rovided  for  wid«;  chanues  In  diani- 
et«»f8  of.  the   bull    rings.     The    tail   stock   center    i-    iiiovrd    up 


.i.s;aiiisl    the  sjiiiidic  to   ilUiMialf   tin'  tools.      At   A   are   the  (jcn 
iciiiig    i>»llcrs,    used    to   center    the    packing    rings    before    th 
roiif  of   ilic  chuck   is  iighlen<(l  up  for  cutting.     .\l  B  are  tli 
roimhiiig  tools  tor  itie  outer  surfaces  of  the  rings.     At  C  ar- 
tlie   roughing  tools   tor  the  sitles  of   the   rings,   and  at    D  av- 
the  tools  for  finishing  both  the  sides  and  tlu-  cylinder  wearitu- 
surfaces,    the    wearing    surfa«-cs    being    finished    with    sligli: 
grooves.     The  segmental  pieces  for  holding  two  iiacking  rinu- 
at   once  are  in  the  form  of  equali/.eis.  pivoted   at  the  cent.'- 
ill    order  to   secure   a   satisfactory    bearing    (Ui    Inith    rings   £|' 
once. 

Kor  holding  castings  and  parts  of  irregular  shape  for  drill 
ing  and  other   processes,  an   ingenious  devi<e  has  been  deve. 
oped   at    tFiese   shoiis.     The   fourth   jihotograph    shows   one   oi 
tbciu.  used  to  hold  driver  brake  cams  in  the  drill   i»ress.     The 
device  consislB  of  a  cast  iron  box,  open  at  one  end  and  at  the 
toil.     To   make  the   chuck,  the -piece   is   laid    in    the   box   in   a 
ln»ri/(Mital    position.     The  opening   around    the  casting  at  th' 
top  is  filled  with  putty,  and  melted  lead  is  i)Oured  in  until  tli 
box   itself  is  full.     When  cool,  the  casting  is  removed,  leavi::;.' 
a  seat  or  socket   which  Fits  it  with  sufticieni  accuracy,  and  into 


rr■l:^^^Vi   r.\»'KiN4.    uim.s    \m>    iii>riii\(.    umiMiM'tK    cAsitN".^     i  iik  mu 
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to  the  spindle  at  the  left  Of  llie:  Chllck  after  the  bu'l  ring 
is  in  place,  and  tbeu  the  cone  is  brought  to  bear  on  the 
segnients  by   means   of^  This    holds    the    bull 

ring  firmly  for  a  heavy  iut,  and  when  the  work  is  dc>ne 
ilu'  largt^  nut  is  sla<-ke«l  off.  The  segments  are  withdrawn 
from  ((intact  with  the  bull  ring  by  small  springs  within 
tkfr  cbiiefc;  aii*  hr#  ■  tiii^^  is  moved   back.       Then    th.; 

riftjc    may    lie    replaced    by   another.     The    first    view    shows 
the  (^huck  when  ready  for  n  ring.     The  second  sh(i,ws  a   ring 
in   plait',  and   besitle  it  are  the  rotighjng  and   liiiisliing  tools, 
removed    from    th^tttrrpt.^i«.*<il•.^^e^'  to    Illustrate    their    ( on 
.St  ruction. 

In  the  thiid  view  the  iliii-k  for  pa<kiiig  rings  is  illus- 
trated. These  rings  are  cast  .separately  and  turned  in  pairs, 
neither  the  bull  rings  or  packing  rings  being  finished  in- 
side. As  the  packing  rings  are  limber,  they  are  jdaced  (ui 
\th«.  Rhuck  over  cast  iron  sup|)ort ing  rings,  wh'ch  are  rea- 
derert  flexible  by  a  numbT  of  radial  saw  cuts  shown  in  the 
third   phoiom-aph.     This   view  also  shows  the   turret   resting 


wliiih  the  i)aii  may  he  (piickly  phned.  "For  drilling  driver 
brake  caiu-s  f«mr  of  these  are  placed  against  a  long  angle  plate 
on  the  iK'd  of  a  four-spiiidle  drill  made  jiy  Messrti.  Foote. 
I?url  it  Co.,  similar  to  the  one  shown  on  page  ■lL'3  of  this 
journal  in  Novembe-r,  IJtOl.  For  convenient*'  in  photograpli 
ing,  tho  device  is  shown  on  an  ordinary  single  spindle  drill 
press.  The  chuck  with  the  cam  in  phue  is  «lam|»ed  to  the 
plate  and  the  cam  to  the  ihuck.  by  a  key  which  is  quickly 
driven  and  as  easily  removed. 

This  method  of  holding  pieces  of  inegular  shape  is  typical 
of  a  number  of  applications  used  about  these  shops,  it  is 
ingenious,  inexpensive  and  very  efficient.  It-is  used  effective- 
ly, also,  in  conneclion  with  (Ji.sholi  lathes,  and  has  wide 
possibilities  of  ai)pliiHi ion   in   railroad   sIioik. 

A    Co-MMI-NTAKV    O.N    A.MJIMCA.N     TkW  KLKHS.-^At    IllC    StatiOHS    Of 

the  Santa  Fe  system  last  year  $11,500  was  received  from  chew- 
ing gum  slot  machines,  not  counting  sales  on  trains. 


:)(»r;. 


AMERICAN    RN(HNKI]i?    AND    fJAHJJOAD   JOtJRMAT. 


Il-il 


PISTON  VALVES  BETWEEN   FRAMES. 


,c   Uditor:  ■ 

,  page  7S  of  your  March  number  is  illustrated  what  you 

ilie  "novel  and  interesting"  location  of  piston  valves  of 

;iv\v   'T.Mrlington"  Prairit;  type  locomotives.     It  does  not 

i.t  from  the  interest  ol   tliis  arrangement  to  say  that  it 

t   novel.     In  your  December  number,  18i»9,  page  387,  you 
t  rated   an    exactly   similar   location   of  jplston   valves   as 
>>d  by  Mr.  George  R.  Henderson  to  2—8—0  locomotives 
ho  Norfolk   &   Western    Railway.     Incidentally,    Mr.   Hcn- 
.'11  should   be   credited    with    the   direct    valve  motion   ar- 
_tment  of  that  consolidation  engine,  which  was  the  prede- 
•  irof.th*^  present  rather  general  use  of  that  form  of  mo- 
for  piston  valve  engines.     Mr.  Henderson's  idea  in  placing 
jiidtou  valves  between  the  bars  of  the  frames  is  an  ex(  el- 
one,  and  it  ought  to  have  been  more  generally  copied. 

■:  i'-^y  ,'^'^- ;•-•.'■><•- -  A.  B.  0, 


WHAT  C^  A  FIREMAN  SAVE. 


'At  Editor:  ^  ;.'^. : 

;;•  I'l'rrint:   t<>   tlio  art)«-le  on   iiastv  r»;*>  t»f  your    I'clini.-iry   iiuiuImt 
I  i;  iliis  ln'iidinj;  :in<l  tho  commcuts  of  Mr.  T.  K.  Adams  on  p.-igu 
id' of.  the:Miir<-li  nunlltor,  I  Jhoroughly  ajjri'CAvith  ^Ir,  Adams.    In  - 
!it   v<';iis  we  h:ive  been  .vo  busily  occupied  in  t.ikinir  cnrc  of  the 
..w''r;<ii;:iiif>  tiiMt  wo  have  lu  a  .scriou.s  extent  UfijU-cti'd  thi-  tfaiji- 
iiiii  X>f  ;lji<-  num.     rci'^iit  di.siii)!!!)^  is  now  uimJ  jilwjiys  will  .l»«'  ivnos- 
.:4>ry.:to  s:ii  isf.i<.-(friy  ii|)i-r:i(ion.  but  (lie  ili.scijdim'  uui<t  be  liuilt  tijMin 
"niH'r  uK'tliod.  lit'  I'dui  alinu;   the  luen,     iJufina;   llie   Iwjivy  busi- 
"!'    th<"    plIsL    few  ^Ve.irs    Wc    lia\e   iM-eo   obJiued:  to    IMU    -(iremeh 
:>'itrlil  ••iit;im'S  nfler  liaviiik  «itily  i»ne  wej-k.  Vif  iraiiiiuj;  fojr.  this: 
>■  i(..     This  is  lint  onou;:li.  :\\u\  I   for  t>ne  :uu  lit.ul  to  haxV-  ihy  :i1l<»n- 
i.'ii,  draiwn  t«>  a  point    we  li:i\e  bcM-ji  ovcrlotikiiii;.      I  have  nrr;\ns;e<l 
•.'iipiH,":  iiilo  .pfartiee  ii;  syjiteui/of  pnuiiotiufr  liiN'iiien  f TO^ 

;^''    iheii    :ind   :irj-;iiit;ui,u-    lit   t;ik<-    bM<'k    info    tb<'    r<ninilhouse    tm-n 

■  ii;i\e  bren  working  .is  v.^Uji  lir<Miieu.  when  liwy  .-ire  ii.il   iieodi-d 
'.he  ensm«v<.     In  this  Avay  T\e  •<"!«  titwayKitave  "a  Kiipidy  of  ipen 

■  are    f:iuii1i:ir    wiili    l<>4-..nn<i  i\es    ••ind    imij    who    hiisti    li:id  :eoh- 
i;j4)le  exjH'rience  alMuit  Ibeui.     Witii  our  larso  engines-  we  ujiust 

■  Wore-valfontion  -to  the  edncMtiitti  nf  tlie  nien  as  well  sis  thei-r 
fitih.   :ind  instead  of  bi'iiiy;  a u  expensive'  luxury.   edncati<»t»   fs 

■iiririir  an   abstilule    n<><e.ssity.'     It   li.-is.  j>ossll»ilitii's   for  improved 
!'!•    ;ind    impt-oveineirt    hj   »HMinoiMy  wUJeh    hoiie   of  us   reaji/ei 
I:.  uir-eduentioM  of  lireim-n  i.*;  i-eHan»ly  <>ne  of  the  prubli-nis  whirl* 
>:v  yiusi   scri.iusly  utljuk:  aiitl  we  e^innot  get  at  iL  loo  Mui<kl_\ . 
■'■-''>■'  .  r;.  >;  -.  ;  f-  !  '■■  Si'im;4.int>:m>knt  Motivk  I'oavi:i; 


WALSCHAERT   VALVE  GEAR. 


''p.the:-EdUor:X'-?''': ''■:■■■''  /^^ 

:  I  Jja\%Tot  a   iohir  lime  f»lt   tluit  Walsohaert  s  v-ji^ve  r^eitf;i>o>>- 
4-vSi-d   advantage.s   wliich   our   railroad.s   «night   to   appreciat*',   ;ind 
'is  >;i4h  pleasure  that! ,  have  read  •  your  roceut  attR"l^.'<Mft  l.bitj 
•dijtHyt;  ■' '  ^■%}'v^r■'■'^^'    '■ 'I  '"'"'■',  '-'i  f'',  '■:}:■[■    '  ■'!  ■'-  \'^  /^''■■'^.\-'-.-'r^r':-' 
'.►lit',  iinitorfant   point,    luiwever.   you   have   mi&sed.     Those   who 
■'till'  privilesje  of  watching  varion.s  locomotives  running  on  tlie 
l.ouis  testing  plant  were  impressed  with  the  tiH-umlous  action 
li'j  Stiiihenson   motion  on  big  engines.     I>tie  to  weakHVits^tlui. 
■  n  .spriny;s  and  ireiu!)l«'s  all  over,  whereas  Wal.sehaert  ge;»v  on 
'i   iMi.iu  .iiid  l'reu<  h  engines  ran  with  perfect  .smoothness.     The 
"11  is  that  the  Stephenson  link  rocks  through  a  wide  angle,  due' 
'.:  iIk-  iiilbience  <>f  the  l>Mik-up  n.-entric,  and  at  the  beginning  and 
I'i  of  the  .stroke  the  inclined  position  of  the  link  brings  a  great 
in  upoutJjelifi4*r  shaft  and  hangers.     By   w-aich1ng  a   valve: 
■11   model    tliroiiuh   a   complete    revolution    the   reason  is  jdaiu. 
Walschaert   link   does  not  rotate   as   far   and   dctes   not   canise 
~   strain,     Thi»<  fact  alone  Is  jsutticiently  import.int   to  brihsr  ,<lW» 
^  ''sc|i:iert    motion    into  oiir   pi'act ice.    ..\  ; 
Hiis    motion    is    not    n<'W   in    this    connti*y.     It    was    \.i\    .syc 
'^>tiily    applied    years   ago    by    the    Ma.son    Ma<hine    Works,   the. 
i;iiitnon  l^tcouiolive  Work-s  and  1 1*4?  ManelK'sterl<ocoiBOtiTO  Works. 
'    \"U  desire.  1  can  jiive  you  tlie  names  of  the  roads  imd  the  d.ttes 
ipplication.     Tln-se   werv  alniosi    .ill   on    narrow-gauge  eiigitiii*^ 
>ijere:  the   outside   gear  Avas   iised  because   6|   confined   Hniit'.  iof 
fa'-e  in.side.     The  same  rea.son  now  applies  t'»  big  stan<l.ird-gaiige 
"•'•motives,  anri,  furthermore,   the   large  eccentrics  of  to-day  give 
'  '-»  hi^h  a  surface  velocity  to  pun  cool.     I  beficTO  that  we  must 
'j.se  the  \Vttlsch.aert  gear  in  tliis  country.  Valve  Gear. 


DEVICE   FOR  SECURING  HUB  LINERS. 

On  page  ICi  of  tile  Matcb  uuu*lMir«»fy<»Mr  valuable  journal.  I 
notice  an  article  <•«  drivin<r  wiu**'!  hiib  Miier.s.  and  t.a1\e  the  liberty 
of  enclosing  a  blue  i>rint  showing  0"r  iitejiutd  of  aj»plying  th»^f 
liners.  We  drill  right  IliroUglj  tlie  Juili»  and  put  the  liner  on  witb 
♦i  %-in.  turned  l>olts.  On  8- wheel  engines.  wh<rc  tlie  distantv  from 
the  outside,  face  ot  the  wheel  hub  to  the  insidt-  of  the  .side  nnls 
will  permit,  we  put  nuts  <m  the  bolts,  htit  when'  the  clearamv  will 
not  permit  of  nut.s  beiiig  i»s«hI  we  oonntersink  ihe  Imles  sliglitly  uu 
the  outeMe  of  ilMj  hnb,  an<!  riv«^  .tbe^^l^^^     tlu^h  wjih  t>'-'  '■> '■     W^ 


find   this  a   very  s<<]id    fastc?iiii:r  .iiid  vry  ea,<^ily   reiunvexl   w  li<n    n 
jL-iirs  :are  made. -   In  your  illustratit.m  o/  the  itos.ton  A:  Maine  mt'thod 
>vai.show'Ythe  ct»iuitersHUk  lu-ad  pf  the  .*k.'IVW'  IIujUi  wi^  faci 

of   the  hub   liner.      W'"    have    liewr   been    able    io' run   voppep    oi 
wrought   iron  «icvv>  )lu.sh    with  Uiei'aee  of  the  liner,   a.^    we  lite! 
t hsit  they  ciit  ^r*Mt\V'.s.  into  the  -fat*  «>f  tlu*  cWviiig  1k' \  —       N^ 
W.-iy^  4it.  the  head   in    'C,   or  .'J-l.t;  in.   iH'hiw   ihie   f.Hc  .i    i. 

prev.Mit  rutting  the  facta*  of  driving  l»ox. 

:Y    V    i^iifrith.  ^jtfVrilh    shore  &  AHa^rli*^;  fibtt]w.a\ 


THE  COLLEGE  MAN   AND  THE  MOTIVE    POWER 
DEPARTMENT. 


i    have  "read    with    iiiteri'>i     ilte    ei|norial.s    ;mhI    i-i>uiininnc;Mion> 

Which  ha\e  appeared   linin  lihie  tiV  tfjiic   in  your   valuable  journal 

V  <'«>fi«»M"ning  the  i^jHHtara|»preuij|?^and\lhe^«^^  iiiau  in  the  inoti^e 

JMrtver     dt^pJirt'nieni      .-llld     ttelieVe-    llial      <tne     of     llie     liiosi      iinporlMHt 

fiHases  of  the  <pie.sii.)n  ha.s  boefi  overlooked,  .VHer  ur.iduaijng  froiii 
■  'iHege  1  pnt.in  six  .V5*jirs  in  Hwj  iUtrt-K'^"|.K»w*'r  ilepartuM-nt  lia  i^iop 
appfciiiice.  ilrat'i-maii,  ehfeF  draftsuiaii  and'  m«»<*li:inic!il  «-ii 
:.:ineer  and  tlun  had  t|»  l<'54vv'  the  .'<<'iyice  In'i.-aiise  tlie  salar.v  ri- 
e«*ii>'d .  was  not  lai-,;e  ♦•uohuIi  UVP**il*«*rt.v  lii^jvide  f««r  the  n«*odx  "f 
>my  family.  The  •xpiTJcnee  y:ain<H|  durintr  llun  Time  i;s.  hoWin'^'i. 
Jnvalualde  t<>  tne.     After  tile  lii-st  ye.ir  and  a  half  iir  the  .service   1 

:  ttiaHat.ed  lo  muki- .1  li\  iny;  out  ttf  it.  .nnd  that  is  all  the  .•i\er:ige  pro 
fejsKional   man  csui  ex|MMt   Ut  do  untiVaftC.he  is  tJiirl.v  Jeans /<rf 
.tg<?;      If  the   men  alu>\e  me   had   been  i)etter  paid   they  would   not 
have    left   the   service   and    1    would   not   have    luid   ivspunsibiliti^-s 

:  thrust  ui>on  me  that  taxed  uiy  capacity  to  the  Hiternjost  and  di-i 
much  to  make  a  man  of  me.  What  other  Held  ofl'ers  as  wide  an 
experjeiue  ii.s  d'x's  the  motive  iKiwer  (hM'^'rtmeni ":  I>riefl.v  it  in 
■etudes  p]PObIen»s.  in  loeoinoi ive,  car;.  foumllwHise  an»l  i:\io\t  design. 
<V>Ti.struction,  operation  and  riiainlenance.  and  as  thi-se  bring  one 
in  touch  with  the  plhi-rdejtartmeuts  of  the  r.nlroa<l.  a   few   \e;it< 

Jsifkent  jn.thW  "w©rk        a  liberal  ^ducRtiiiiii  iji  it>ielf 

t  wotikT  strongly  .-idvi.M^  vomis  «-ollege  iueft  to  i-nter  the  medianj 
(■'an   departments   of  our   raftr«m«ts.      lU.'^iin    in  the  shop,   Jou't   b.- 

.  afraid:  iVf  either  -wivkor  Mlirt:  Ic^p-iywir  ey»^  open,  .take  at  lea>-t 
oiie  goiMl  railroad  te<  hnfc.-il  p.np«»r  atid  follow  it  <l<»s4'|.v.  send  in  .i 
short  iriticle  or  commnnieatioii  to  it  «Mcasionally.  join  the  neare.^t 
railroad  chib  and  atte.nd  its  meetings  Avhenever.pi».ssible,  and  if  you 
-are  familiar  with  the  subject  under  dis^iLssion,  s;iy  i^onii-thiuu.  Imi 
remember  that  it  is  quality  .-iiid  not  f)u:»ntjty  th.it  counts  on  huvU 
occa.sion.s.  .<let  ac«|iiaiute<|  and  let  pc«'> pie  know  you  ar<'  alive,  Tf 
after  a  few  yoars  yo»i  :ir;t'  .n«t  sMlisHod  with  voMr  prosp«'t«  you 
will  (ijvd  that  with  the  experienre  yoii  have  uaintH?  and  the  acquaint- 
aiues  you  have   made,  a    more   luera4ivi'   positiiui   can    t>e  obtainel 

.v^with  dpi'  <if  the;  many  large  eoneente  who  nianuf.-ieture  and  handle 

hnlway  supplies  and  who  re<iuiw  liien  who  are  familiar  with  rail- 

foad  work.     Tho.s.t  who  are  in  .1  po.^ition  to  know  claim  that   it  is 

only  a  que.stion  of  a  short  time  *r'hen  the  railroads  will  fully  awake 

to  the  possibilities  of  the  motive  power  department,  and  when  that 
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liiii'b  »(»ni('s  .\oiin;;  iii«!n  will  noi  luivo  to  Ioi)k  clscwhtrc  for  good 
fMisiiioiis.  In  the  iiioantiine  this  (k'i»iirtmiMit  at  li<!ist  ofiors  a  won- 
derful lieid  tu  the  ambitious  college  luan  who  i.s  anxious  to  gain  u 
broad  mechanical  experience  in  a  short  time. 

______  M-   N.  O. 

WATER  SOFTENING. 


To  the  Editor: 

The  writer  has  noted  the  comments  of  Mr.  A.  McGill  in  a  letter 
to  your  paper  in  March,  page  t)"J,  iu  which  it  is  directly  or  indi- 
rectly claimed  that  the  system  of  tests  mentioned  in  the  series  of 
articles  on  water  softening  Ls  too  delicate  and  entirely  beyond 
any  one  but  an  expert,  that  such  tests  are  unnecessary,  that  badly 
fluctuating  water  should  not  be  used,  that  the  soap  test  is  most 
inaccurate,  and  that  "there  are  elegant  and  accurate  modes  of  do- 
ing what  it   (the  soap  test)   proposed  to  do." 

It  is  dilfi«ult  to  see  the  connection  between  a  watch  and  water 
treatment,  but  if  the  illustration  must  be  used  it  suffices  to  say  that 
all  that  is  demanded  of  the  workman  is  that  he  wind  the  watch.  It 
is  expressly  stated  in  the  general  article  that  the  attendant  is  not 
held  responsible  in  any  way  for  the  quality  of  the  treated  water. 
He  does  not  have  to  make  any  repairs  or  do  any  thinking  about 
charges  or  changes  in  charges.  liy  referring  to  page  157  in  the 
March  number,  it  will  be  noted  that  the  writer  admits  that  the 
system  of  control  may  appear  at  first  glance  to  be  "intricate,  diffi- 
cult to  follow  and  costly  in  operation."  But  the  reverse  of  this 
is  the  case.  Its  workings  have  been  smooth  and  accurate  and 
undoubtedly  excellent  results  have  been  obtained.  The  system 
is  all  but  automatic  in  its  operation.  Mr.  McGill  has  entirely 
missed  one  vital  point,  and  that  is  that  the  scheme  of  analysis  and 
control  obj«'cled  to  is  not  a  proposed  one,  but  is  one  which  iu  part 
has  been  in  service  for  a  year  and  a  half  and  in  full  iu  its  present 
shape  for  nine  niontli^:.  The  tests  are  being  made  every  day  with 
great  precision  and  success  by  common  labor;  some  of  the  men 
can  do  little  more  than  read  and  write,  and  not  one  hai>  any  theo- 
retiial  knowledgi'  whatever  of  chemistry.  The  tests  are  so  simple 
:hat  a  child  could  make  them  and  niiike  them  so  accurately  after 
a  short  experience  that  it  would  be  hard  for  an  expert  chemist 
to  .surpass  them.  The  time  taken  lor  a  complete  .set  of  tests  is  from 
10  to  25  minutes  once  or  twice  a  day,  and  the  danger  of  confus- 
ing testjs  or  ehemi<als  i.s  entirely  negligible.  It  may  be  repeated 
that  these  tests  are  not  theory  but  practice,  they  have  been  work- 
ing absolutely  satisfactorily  for  nine  months,  despite  the  fact  that 
during  that  lime  there  have  been  at  some  of  the  softeners  six  or 
seven  different  attendants.  In  the  light  of  such  facts,  the  state- 
ments that  these  tests  are  beyond  the  ordinary  workman  are  en- 
tirely incorrect. 

It  is  impossible  to  satisfactorily  treat  river  waters  in  a  com- 
mercially active  hilly  country,  such  as  is  the  neighborhood  of  Pitts- 
burgh, without  tests  at  the  point  of  treatment.  The  waters  in  the 
rivers  are  continually  changing,  every  rain  effects  them  and  every 
dry  spell,  not  to  speak  of  the  pollution,  which  fluctuates  but  is  al- 
ways present.  It  is  possible  to  treat  stationary  well  water  with- 
out local  testing,  but  even  there  results  could  be  improved  if  local 
tests  were  made.  Mr.  AIcGill  states:  "It  may  be  well  to  send  daily 
samples  to  some  central  laboratory  in  order  that  we  may  be  sure 
that  everything  is  going  properly.*'  That  is  taken  care  of  in  the 
scheme  outlined  in  the  general  article;  but  how  can  results  be 
satisfactory  if  proper  charges  are  not  made,  and  how  can  proper 
charges  be  made  if  proper  tests  are  not  made  and  made  in  time  to 
effect  the  treatment V  To  show  the  variation,  the  following  list  of 
consecutive  charges  of  soda  during  the  last  tliree  weeks  of  Decem- 
ber, 1904.  at  lUiena  Vista,  is  given,  every  charge  treated  the  .same 
amount  of  water:  247,  27(;,  1531,  325,  312,  305,  299,  :'.97,  324,  294. 
::00,  25S.  258.  3G«;,  30tj,  354,  348,  242,  210,  210,  30,  39,  36,  45, 
45,  39,  39,  5^1  pounds.  Surely  it  is  not  claimed  that  such  waters 
could  be  treated  by  long  di.stance  testing. 

On  railroads  water  is  required  at  certain  fixed  points  and  con- 
se«|uently  the  best  available  supply  at  the  point  must  be  used.  The 
I'ittsburgh  &  I^ke  Erie  Railroad  Company  have  spent  large  sums 
of  money  in  investigating  the  available  sources  of  water  supply 
and  have  considered  wells,  long  pii)e  lines,  river  water,  etc.,  and 
have,  it  is  needless  to  say,  decided  on  what  is,  in  their  opinion, 
the  right  water,  which  of  course,  is  very  largely  a  matter  of  dol- 
lars and  cents,  not  the  initial  but  the  ultimate  cost.  If  a  good 
water  is  available  it  should  by  all  means  be  used,  but  if  no  good 
water  is  available,  then  the  best  of  the  bad  ones,  no  matter  how 
fluctuating,  unust  of  necessity  be  made  to  answer.  The  next  step 
is  the  instiillation  of  a  good  softener  and  a  proper  system  of  local 
testing. 


The   nnich   beligned   soap   test;    (he    writer   adiuils    that    In-   ;i; 
pioached  thi.s  subject  two  years  ago  with  s9me  of  the  general  pr< 
iidice  against  it.      He  was  fully   aware  of  the  adverse  opinion  r 
mast  of  the  men  referred  to  by  Mr.  McGill,  and  it  was  only  aft' 
exhaustive   tests,    both   on   the  soap   and    other   schemes,    that   tl. 
others  were  rejected  and  the  soap  test  adhered  to.     As  raention« 
in  the  regular  article,  every  means  is  taken  to  keep  conditions  un 
form,  every  equipment,  even  to  the  bottles,  is  identical,  chemic: 
solutions    are   almost    automatically   kept   standardized    and   ever 
man   makes   his  tests   in   identically   the  same   way.     Attention 
directed  to  the  comments  on    the  scMip    test  which    apjjeare*!  on  pa;.' 
1:58   of    the    April    numlier  ;    the    data   there    given  s|)eak  for  then 
selves,   the   number  of  samples   is  large  enough   to   show   that  ti 
agreement  Ls  not  accidental.     Again,   the  argument  of  actual  u 
may  be  used,  the  soap  test  along  with  the  other  two  has  given,  ui 
der  trying  conditions,  most  satisfactory   results,  and  consequent! 
the  error  cannot  be   great.     It  is  of  cour.se  a  somewhat  startlin 
assertion  to  make,  in  the  face  of  such  authorities  quoted  by  M; 
Mcixill,   that  the  soap   test   is   reliable,  but   such   a   claim   is   ber> 
made  in  .so  far  as  it  relates  to  n.se  in  water  softening,  at  least  oi 
waters    in    the   vicinity   of   Pittsburgh.      This   exi)lanation   for   th" 
supposed  hmccuracy  of  the  soap  test   is  advanced,  that  the  rea 
.son   the  result   by  soap  test  disagrees  with  that  by  full  analysis 
Ls    that    the   full    analyses    have    heretofore    incorrectly   stated    th<' 
conditions   existing    in   the    water,   the   apportionment   of   calcium, 
magnesium,    etc.,    to    carbonates,    sulphates,    chlorides,    etc.,    beim; 
on  an  incorrect  basis.     The  writer   has  no  hesitation  iu  claiming' 
that,  if  a  certain  sample  of  any  natural  water  of  this  vicinity, 
except  perhaps  an  acid  one.  was  independently  tested  for  hardu's^ 
by  I  he  .s«)ap  test  by  the  10  water  softener  attendants  on  the  Pilt>- 
burjrli  ^:  I^Tke  Erie  Railroad,  who  are  just  ordinary  untrained  men 
or   boys,    the   results   would   be   the   same    to   within   one    part   p<'r 
1(MI.(MM»,  and  that  not  one  of  thent  would  vary  by  as  much  as  two 
parts  per    100,IKM)  from  the  hardness  obtained  from  the  complet'- 
analysis  a.s  made  by  the  Pittsburgh   Testing  liaboratory,  and  als<» 
that  if  this   water  were  above  25  or  30  deg.  of  hardness  it  would 
Im'   imiKissible  to  get  results  as  close  fnun  any   10  laboratories   in 
the  country,  or  even  half  that  number.     If.  then,  laboratories  dis- 
agree,   why   should   not    a    test    which    gi\es    miiformly   consistent 
results    be    used.      The    disagreement    among    chemists    on    water 
analysis  is  proverbial.     Disagreements  «ould  be  listed  without  num- 
ber, those  below  are  simply   taken   as  a  sample,   they  are   from  a 
l»ai>er    rt'ad    before    the    Engineers'    .Society    of   AVestern    Pennsyl- 
vania, Decend)er,  1903,  by  Mr.  .T.  (>.  Handy   (the  initials  P.  T.  I.. 
stand  lor  Pittsburgh  Testing  I,jiboratory)  : 

Parts   per  100,000. 

Blooniington.  .Toliet. 

P.  T.  L.  H  t.  P.  T.  L.  H-t. 

Carbonate  of  lime    29.15  3.66  28.29  3,30 

Carbonate   of   magnesia    3.47  16.32  3.44  24.96 

Sulphate   of  lime    1.65  19.75  7.58  42.70 

Sulphate  of  magnesia   16.36               34.71  .... 

Sulphate    of   soda    ....  1.12  .... 

Chloride   of   ,soda    3,14  2.93  14.85  13.99 

Carbonate   of   soda    1.97  5.60  1.06  6.73 

Substitute  for  the  soap  test.  There  is  not  a  test  for  hardness 
published  which  anywhere  approaches  for  simplicity  the  soap  test 
or  which  could  be  made  with  precision  by  common  labor,  and  there- 
fore if  it  is  admitted  that  tests  at  the  plants  are  necessary  then 
the  soap  test  cannot  be  superseded.  The  test  which  has  been  re- 
ceived with  the  greatest  favor  is  known  by  the  name  of  the  "soda 
reagent"'  te.st,  and  some  able  papers  have  been  read  by  Mr.  McGill 
before  the  Society  of  Chemical  Industry,  ('anadian  Section,  pid) 
lishe<l  in  their  journal  for  .Vpril  15  and  May  31,  1904,  and  an 
elaborate  sjstem  of  treating  based  thereon,  read  before  the  Ameri- 
can Railway  Engineers  &  Maintenance  of  Way  A.ssociation,  pub 
lished  in  bulletin  No.  55.  September,  1904.  As  this  is  the  system 
which  Mr.  McGill  so  strongly  advocates  el-sewhere,  it  is  perhaps; 
fair  to  asstnue  that  it  is  one  of  thase  to  which  he  refers  as  "an  ele- 
gant and  accurate  mode  .  .  ."'  A  perusal  of  these  papers  re- 
ferred to  will  but  accentuate  the  simjilicity  and  relative  accuracy 
of  the  .system   in   u.se  on  the  Pittsburgh  &   I,iake  Erie  Railroad. 

The  accuracy  of  the  soda  reagent  method  may  be  judged  from 
the  following  extract  from  Mr.  McGill's  papers  referred  to. 
Journal.  May  31.  (The  unit  u.sed  by  Mr.  McGill  is  parts  of  lime, 
CaO.  per  million,  the  standard  used  on  the  Pittsburgh  &  Lake  Erie 
and  used  throughout  the  series  of  articles  on  water  softening  is 
parts  of  calcium  carbonate,  Ca(X)i,  per  100,000,  each  one  unit 
of  the  latter  is  equal  to  .5.0  units  used  by  Mr.  McGill.)  "The  pre- 
cipitation of  lime  and  magnesia  in  these  operations  is  so  close  that 
the  filtrates  give  but  very  faint  reactions  for  these  ba.ses  when 
tested,  under  most  rigorous  conditions,  by  oxalate  and  phosphate. 
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ided  that  the  filtrates  in  question  are  perfectly  clear.     Never- 

ss  an  experience,  based  upon  many  hundreds  of  tests,  convinces 

>  that  an  error  which  may  amount^  to  50  parts  per  million   (i. 

S.93  units  P.  &  L.  E.)   invariably  occurs  in  this  method  of  as- 

The  whole  of  the  sources  of  this  constantly  occurring  error 

not   known,   but    the    following    list    compri-ses    the    most    im- 

,.ynt: — "  and  then  follow  the  five  errors  referred  to,  any  one  of 

.,h,  except  the  first,  Ls  enough  to  condemn  the  method.     Tliere 

•ilso  a  proposed  arbitrary  addition  of  25  parts  per  million   (4.46 

i'    &  L.  E.  units)    to  take  care  of  three  of  the  errors,  the  fifth 

or,  turbidity  of  the  filtrate,   is  varying  and  uncertain.     Then 

Hows  a  table  showing  the   relation  between   the  hardnos.s  as  ob- 

Mned  by  full  analysi.s  and  that  obtained  by  the  soda  reagent,  the 

rst  10  items  of  which  table  are  reproduced  below,  with  the  ad- 

.  lion  of  the  last  column  at  the  right  hand  side  to  reduce  the  error 

,  )  the  same  units  as  are  used  in  the  article  on  water  softening  in 

liiis  journal. 

Parts  per  1,000.000.  Calcium  Oxide. 


By  Ordinary 

\ 

Quantitative 

Hardness 

Analysis. 

asC!aO 

Error. 

.-rial 

MgOx. 

by  Soda 

Error 

(P.&L.E. 

No 

Name. 

CaO 

1.4 

Sum. 

Reagent. 

Standare*)! 

1 

Portage     . . 

.184 

176 

360 

347 

13 

2.32 

•> 

Calgary     . . 

.121 

160 

281 

286 

•  5 

•0.89 

.'5 

Regina     . . . 

.219 

211 

430 

414 

16 

2.85 

4 

Farm    Dam. 

.349 

376 

725 

711 

14 

2.50 

:■ 

Plum  Coulee 

.359 

270 

535 

521 

14 

2.50 

It 

.Manlton. 

63 

42 

105 

95 

10 

1.78 

7 

Mooris     .  . . 

.270 

197 

467 

403 

64 

12.50 

M 

Snowflake    . 

.494 

232 

72% 

689 

37 

6.60 

!( 

Kincorth    . . 

.129 

102 

231 

196 

35 

6.25 

H) 

Lionore     . . . 

.184 

141 

325 

319 

6 

1.07 

11 

Binscarth     . 

.239 

104 

343 

347 

•   4 

•0.71 

12 

Moosomin 

.298 

160 

458 

437 

21 

375 

13 

Llllis     

.2.^4 

127 

361 

330 

31 

5.54 

14 

Gretna     . . . 

.354 

270 

624 

622 

2 

0.35 

15 

Suffleld     .  . . 

.106 

78 

184 

151 

33 

5.89 

IB 

Vlrden     . . . 

.24G 

13G 

382 

308 

74 

13.21 

17 

L.a     Riviere 

.121 

64 

185 

179 

6 

1.07 

18 

Gull     Lake. 

.264 

224 

488 

442 

46 

8.21 

19 

Broadview 

.170 

113 

283 

252 

31 

5.53 

•Excess ;   al 

other  figures, 

defect. 

tParts  por  100,000  calcium 

carbonate. 

'I'lif  (lisc-repjuicy  Ls  most  niarkod,  onlj-  three  out  of  the  10  canio 
williin  one  part  per  100.000  of  being  correct.  Tlie  variation  is 
from  an  excess  of  0.89  to  a  defect  of  1.'^.21.  P.  &  L.  E.  standard, 
iiiid  yet  thi.s  method  is  claimed  to  be  superior  to  the  soap  test.  A 
>;lanfe  at  the  lii-st  I'.t  items  in  tht-  article  on  i)age  1:>8  will 
show  the  validity  of  the  claim.  It  is  only  fair  to  add  that  the 
waters  tested  just  above  are.  as  a  rule,  harder  than  those  tested  on 
the  Pittsburgh  &  Lake  Erie.  -.     ?r 

With  the  soda  reagent  system  of  testing,  the  determination  of 
liardness  of  treated  water  Ls  absolutely  impossible,  for  of  what  use 
is  a  test  for  water  of  about  a  total  hardness  of  6  when  the  ad- 
niitted  average  error  is  in  the  neighborhood  of  5?  Tlie  soda  rc- 
jigent  test  for  hardness  is  of  course  supposed  to  be  used  for  ap- 
proximate analysis  only ;  that  is  also  the  claim  advanced  for  the 
soap  test.  The  sonp  test  is  not  put  forward  as  a  scientific  analysis 
■if  water,  but  it  is  claimed  that  it  will  give  consistent  and  accurate 
information  concerning  the  total  hardness  of  water;  certainly  far 
within  the  limit  of  error  granted  by  Mr.  McGill  in  his  concluding 
paragraplis ;  a  laboratory  that  will  not  work  far  below  10  grains 
per  imperial  gallon,  14.3  parts  per  100,000,  is  not  worthy  of  serious 
'onsideration,  a  water  softener  attendant  who  would  not  work  to 
lielow  30  per  cent,  of  this  error  would  not  be  retained  in  the  em- 
ploy of  this  company ;  the  majority  of  them  can  and  do  work  below 
10  per  cent,  of  it. 

The  system  of  tests  and  control  used  on  the  Pittsburgh  &  Lake 
l-rie  Railroad  needs  no  apology,  the  results  speak  for  themselves. 
I'hat  they  are  .satisfactory  from  a  chemical  standpoint  is  beyond 
'luestion.  Every  facility  will  gladly  be  accorded  anyone  who  de- 
sires to  make  a  personal  investigation. 

G.   M.  Campbeix. 


'BRACKET-ARCH"  CAST-IRON  CAR  WHEEL. 


'/'',  the  Editor: 

In  this  type  of  wheel  there  is  no  double  plate  nor  ring  core 
iiround  the  hub.  This  allows  the  wheel  to  bo  thoroughly  inspected 
:ind  makes  it  absolutely  safe,  as  any  defect  can  be  readily  de- 
tected. The  large  amount  of  grey  metal  over  the  flange  because 
the  arch  plate  ends  over  it,  adds  additional  strength  and  absorbs 
i>nd  conducts  the  heat  from  the  flange  caused  by  brnking  .md  by 
Iriction  of  the  flange  against  the  rail.  The  arcli  jilatf  ainl  heavy 
hllet  over  the  flange  prevents  the  development  of  seams  in  the 
throat  of  the  flange  so  often  met  with  in  the  double  plate  wheels 


in  general  use  under  the  modern  heavy  cars.  As  the  '•bracket-arch" 
wheel  takes  but  half  the  time  required  by  the  double  plate  wheel, 
it  has  better  chill,  the  metal  is  more  regular  in  grain  and  the 
wheel  is  much  stronger.  According  to  the  M.  C.  B.  drop  and  ther- 
mal tests  this  wheel  is  from  25  to  30  per  cent,  stronger  than  the 
double  plate  wheel  of  the  same  weight  and  of  the  .same  iron. 
Seven  hundred  pound  wheels  of  this  type  are  in  service  under 
100,000  lbs.  capacity  cars  on  two  of  the  principal  roads  in  the 
country.  This  type  of  wheel  is  in  service  on  tbi-ce  ot  the  best  known 
railnwds  in  this  ctmutrj- . 

Single  plate  wheels  were  made  50  years  ago  by  Messrs.  Whit- 

-_:'.,,  IL-   MX'.li.l'ui.Mi-l'UU  WLctl 

tor  »lHi.<'««i.taj,».  i;.yf«r» 


iWj"  _ 


'•BB.\CKET     .\r.Cll'"    C.VST-IKO:<    C.\E    WIIEEI. 


ney  &  Son,  Philadelphia,  and  were  used  on  different  roads  at  that 
time.  Hart  and  Washburn  patented  a  single  plate  wheel  April 
3.  1840.  But  I  have  no  information  that  any  of  the  type  had  ever 
been  in  service.  The  single  plale  whet^ls  that  have  |M>en  patentetl 
and  those  that  have  been  in  service  previous  to  the  "bracket  arch" 
wheel  are  very  diflemit  in  construction  in  several  important  parts. 
The  "bracket  arch"'  wheel  Is  designed  to  meet  the  requirements 
of  the  modern  50-tou  freight  cars  and  increas<'d  speed  of  trains. 

D.  1'.  Re.nme. 
Louisville,  Ky. 


PECfLi-VK  Tike  We.vr. — On  the  Boston  Elevated  the  tires  for 
motor  cars  wear  polygonal,  and  require  grinding  once  or 
twice  a  month.  The  siK)ts  at  first  are  short,  then  two  oi 
more  unite,  until  there  are  only  16  or  20  for  the  entire  cir- 
cumference. Between  the  flattened  spots  a  portion  of  the 
metal  hardens  by  the  action  of  the  brake  shoes,  and  does  not 
reduce  as  fast  as  the  other  parts  of  the  tread.  The  micro- 
scope shows  a  series  of  transverse  cracks,  indicating  a  tensile 
strain  on  the  surface  of  the  metal,  exceeding  the  elastic  limit. 
Between  the  high  ix>rtions  the  treads  are  scored  by  a  series 
of  irregular  diagonal  lines  across  the  tread.  The  rail  hearts 
on  curves  were  abraded  by  forcing  the  wheel  treads  diagonally 
across  the  top  of  the  rail.  The  rails  of  0.45  to  0.50  carbon,  on 
curves  of  90  to  110  ft.  radius,  were  reduced  V2  in-  in  height 
from  90  to  120  deg.  Rails  ot  higher  carbon  have  since  been 
introduced,  which  wear  from  four  to  five  times  as  long. — 
P.  H.  Dudley    before  Int.  Ry.  Congress. 


Home  M.\i)E  Sor.vp  Str.vi(;iitexino  H.VMM^^l. — For  straighten- 
ing scrap  iron  Mr.  W.  .1.  Shea,  master  mechanic  of  the  Illinois 
Central  Railroad  at  McComb  City,  Miss.,  has  arranged  an  8-in. 
air  brake  cylinder  on  an  upright  post  for  use  in  straightening 
scrap  bar  iron  at  that  shop.  This  simple  device  is  very  con- 
venient. It  consists  of  an  anvil  and  post,  an  old  brake  cylin- 
der, a  valve  for  opeiating  the  cylinder,  which  is  worked  by  a 
treadle,  and  the  device  is  completed  by  an  oil  cup  for  lubri- 
cating the  piston.  By  its  use  a  great  deal  of  the  scrap  ma- 
terial is  straightened  in  the  scrap  yard  by  unskilled  labor. 


L.VBOR  Saving,  Boilko  Down. — The  fntire  gas  supply  of  Oak- 
land. Cal..  is  made  in  a  single  oil  gas  genei-ator  set.  having  a 
capatity  of  l.">0.nnn  cu.  ft.  of  gas  per  hour,  requiring  the  labor 
of  but  one  man.  Oil  is  used  for  fJiel  as  w«*ll  as  for  the  man- 
ufacture of  the  gas,  and  no  coal  whatever  is  handled  at  the 
plant. 
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90-INCH  DRIVING  WHEEL  LATHE. 


The  Pere  Marquette  Railroad  has  just  installed  a  Niles  new 
standard  90-in.  driving  wheel  lathe  in  their  shops  which  is 
designed  to  take  two  cuts  i/.  in.  deep  with  a  3-32-in.  feed,  at  a 
cutting  speed  of  20  ft.  per  minute,  thus  removing  ahout  350 
lbs.  of  metal  per  hour.  It  has  a  capacity  between  face  plates 
of  from  6Vi>  to  9  ft.  and  swings  91  Ins.  over  the  bed.  The 
speeds  are  arranged  for  turn- 
ing wheels  from  50  to  84  ins. 
in  diameter,  and  the  wheels  are 
taken  in  or  out  of  the  machine 
without  changing  the  position 
of  the  rarriages,  it  being  only 
necessary  to  move  the  tailstock 
sufficiently  to  the  rear  to  with- 
draw the  crank  pins  from  the 
openings  in  the  face  plates. 
One  man  can  easily  move  the 
tailstock  by  means  of  the 
ratchet  and  lever,  l)ut  if  desired 
a  r>-h.p.  motor  may  be  fur- 
nished for  this  purpose.  A 
30-h.p.  General  Elertric  motor 
with  a  speed  range  of  from  400 
to  800  r.p.m.  is  used  for  the 
main  drive.  The  quartering 
attachments  are  each  driven 
through  Morse  silent  chain  by 
a  3!-_.-h.p.  motor  with  a  speed 
range  of  from  980  to  1,275 
r.p.m. 

Each  face  plate  is  equipped 
with  four  of  the  new  patented 
chuck  driver  dogs.  These  drive 
through  "sure-grip"  tool  steel 
jaws  engaging  at  the  outer  rim 
of  the  tread  and  entirely  elim- 
inate all  chatter.  The  arrangement  of  these  driver  dogs,  to- 
gether with  the  ready  means  of  moving  the  tailstock,  and 
the  clear  space  in  front  of  the  carriages  (back  of  the  bed) 
make  it  possible  to  largely  reduce  the  time  necessary  in  chang- 


the  front  of  the  bed  and  makes  4  vibrations  to  1  revolution 
the  work,  in  this  way  dividing  the  feed  of  tool  into  the  wor 
and  making  .c  more  nearly  a  continuous  feed.  The  feeds  a 
1-24  in.  to  M  in.  per  revolution  of  the  work,  each  increa 
of  one  notch  on  the  ratchet  is  equal  to  1-24  in.  If  desired,  tl 
machine  may  be  equipped  with  adjustable  carriages,  fitted  i 
the  bed  at  the  rear,  which  support  two  separate  journal  tur; 
ing  tool  rests. 


Nir.ES     90  IXCH    DRIVIXC;    WIIKKL    T-ATIIE — PERK    M.\BQUETTE    R.\.ILRO.\D. 

CHANGES  IN  DRILLING  MACHINE  DESIGN. 


UEAB    VIKW    OF    DRlVlNti    WHEEL    L.\THE,     SIIOWI.Nti     QUABTEBING 

.\TTACIIME>'T. 

ing  from  finished  to  new  work.  The  driver  dogs  are  attached 
to  the  face  plates  and  therefore  it  is  only  necessary  that  the 
bolts  and  clamps  be  moved.  In  many  instances  it  has  been 
found  possible  to  drive  without  the  use  of  the  clamps  and 
bolts.  The  tool  rests  are  of  a  new  design,  arranged  to  reach 
forward  to  the  minimum  diameter  of  the  work.  The  base  Is 
arranged  to  swivel  as  usual.     The  rocker  shaft  is  arranged  at 


Less  than  two  years  ago  a  certain  railroad  changed  several 
upright  drills,  which  were  giving  satisfactory  results  using 
carbon  steel  drills,  from  belt  to  motor  drives.  At  that  time 
high-speed  drills  were  in  an  experimental  stage,  and  in  order 
to  provide  for  using  them,  in  event  of  their  proving  satis- 
factory, the  motors  selected  were  at  least  50  per  cent,  larger 
than  required  with  the  use  of  carbon  steel  drills,  the  spindle 
speeds  were  increased  considerably,  and  the  motor  brackets 
were  made  of  very  heavy  design,  thus  affording  a  strong  back 
brace  for  the  column  and  stiffening  it  against  vibration.  As 
the  high  speed  drills  came  into  use  it  was  found  that  the 
heavier  feeds  could  not  be  used  to  advantage  because  of  the 
slipping  of  the  feed  belts,  thus  emphasizing  the  need  of  a  more 
powerful  feed  and  suggesting  the  use  of  a  positive  feed 
mechanism.  The  higher  spindle  speeds  were  found  to  be  too 
low.  and  the  lower  ones  were  seldom  used,  if  at  all.  In  spite 
of  the  heavy  bracing,  there  was  considerable  vibration  when 
the  high  speeds  and  coarser  feeds  were  used,  and,  although 
these  machines  were  probably  as  strong  as  any  other  standard 
machine  of  their  size,  it  was  found  necessary  to  humor  them 
considerably  on  the  heavier  work. 

To  overcome  defects  of  this  kind,  machine  tool  builders 
have  had  to  make  some  radical' changes  in  their  standard  de- 
signs. Columns  are  being  made  larger,  and  in  some  cases  are 
being  strengthened  by  substantial  back  braces;  coarser  feeds 
and  higher  spindle  speeds  and  more  of  them  are  being  pro- 
vided. In  one  of  the  most  recent  designs  the  swinging  table 
is  done  away  with,  and  a  compound  table  very  similar  to  that 
on  an  ordinary  shaper  is  used.  It  is  thus  possible  to  support 
it  very  rigidly  and  to  make  the  column  of  a  heavy  box  form. 
Another  recent  design  has  six  positive  feeds,  ranging  from 
.006  to  .039  in.  per  revolution  of  the  spindle,  and  change  from 
one  feed  to  another  may  be  made  instantly.  The  heavier  duty, 
caused  by  the  use  of  the  new  steels,  wore  the  journals  on  the 
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i  machines  quite  rapidly,  and  it  has  been  found  necessary 
provide  larger  ones,  to  use  longer  bearings  and  to  strengthen 
0  gearing. 

Some   of   the   recent    motor   applications    to    upright    drills 
o  open  to  considerable  criticism;  as  a  rule,  the  motor  appli- 
•  rions  to  these  machines  are  not  as  good  as  those  to  other 
isses  of  machine  tools.     Possibly  the  purchaser  is   to  some 
\rent  responsible  for  this  condition.     The  sizes   and  ranges 
speed  of  different  makes  of  motors  of  the  same  capacity 
;iry  so  much   that  the  special   brackets  are  a   considerable 
iiem  of  expense  to  the  builder,  and  as  the  nature  of  the  ma- 
hine  is  such  that  belts  can  be  used,  it  is  cheaper  to  thus 
onnect  the  motor  to  the  driving  shaft.    We  even  find  that 
in  some  cases    two  belts  are  used   in  order   to   make   use   of 
light   and   loose   pulleys.     While   the   first   cost  of   a   machine 
driven  in  this  way  may  be  less,  the  cost  of  the  maintenance 
(if  the  belts  and  the  loss  of  power  by  this  means  of  transmis- 
sion will  in  time  offset  this  saving.     There  is  no  reason  why 
the  motor  cannot  be  mounted  on  a  substantial  bracket  and  be 
connected   to  the    driving   shaft,   either    by  spur  gears  or  a 
.silent  chain,  thus  making  a  positive  drive.  "^^ 

If  high-speed  drills  have  shown  up  defects  in  the  design  of 
upright  drills,  they  have  made  even  greater  trouble  for  the 
liiiiiders  of  radial  drills.     The  coarser  feeds  have  greatly  in- 


front  end  of  the  boiler  is  carried  on  two  segmental  slides, 
one  of  which  is  shown  in  the  photograph. 

Of  necessity,  the  Walschaert  valve  gear  was  used  on  these  en- 
gines, and  this  is  important  in  estimating  the  value  of  the 
Walschaert  gear  for  standard-gauge  locomotives.  In  this  case 
inside  gear  could  not  possibly  be  used  because  of  insufficient 
room.  In  standard-gauge  locomotives  there  is  suflBcient  room 
for  the  gear  itself,  but  not  sufficient  space  for  its  proper  care. 

These  little  engines  are  giving  excellent  results,  as  shown 
in  reports  of  service,  showing  great  economy  of  fuel  and 
greater  hauling  power  than  any  engines  previously  used  on 
the  island.  If  Mallet  compounds  will  operate  satisfactorily 
in  charge  of  Porto  Rican  negroes,  why  should  we  not  obtain 
the  advantages  offered  by  this  type  of  construction  with  our 
enlightened  people  and  methods? 

A  list  of  dimensions  follows: 


MALLET  COMPOUNDS  rpR   PORTO   WCO. 


Gauge   . . . 
Cylinder. . 


.3  ft.  3%   Ins. 

y  20  in-i. 

balanc-rd 


,i,..,y^\y.\i\..,^^i::^t2%tns.m6.Vi  Ins.  by  20  in> 

Type    ..,...;>/,.'... ..v.>!,>>>, straijRlit 

Dia.nietGr    .«••••»  •'•■•-•  »'••■*' *.•>'•  •,*^-*jp:-...  •  -  *•--..•  ••■•.■.-    o4    ins. 

Thickness   of   sbeetSi^ji:^  .  i;;.'.:.\\:^i  i.  r'.^  iX'^'^'^\f'  '^■^•.'  ^y^"^  i 9-16    in. 

Working    pressure. .,.../.;  ►V/. ...... ...i>  Aiv'tVV-.  "  '*'^    "" 


Fuel    .  . 
Staying 


.  •.  i-"^.' 


*  ■•   ^'w*^    •*"*'  •-.*    •  ^.  < 


wSOft     cohI 

. .     radial 


Mallkt  CoiiaouND  I>oicoMbiawE:.io«  PoKTo  Rico — Baldwin  TxKjaifoiiviB  Works,  Builders. 


I  leased  the  upward  thrust  on  the  arm,  and  this  and  the  in- 
creased twisting  action,  due  to  the  saddle  being  on  one  side, 
have  made  it  necessary  to  very  greatly  increase  the  strength 
of  the  entire  machine.  It  is  an  interesting  study  to  see  how 
the  various  builders  are  strengthening  the  parts  without  in- 
I  Teasing  the  weight  of  the  machine  to  such  an  extent  as  to 
make  it  unwieldy.  The  columns  are  being  made  much  strong- 
er and  more  rigid.  The  arms  are  being  designed  as  cantilever 
beams  of  uniform  strength,  with  the  metal  distributed  to  the 
l»est  possible  advantage,  thus  greatly  strengthening  them,  and 
in  many  cases  considerably  improving  their  appearance  from 
nn  engineering  standpoint.  As  a  rule,  positive  feeds  are  pro- 
vided, and  the  motor  applications  are  much  better  than  those 
'<>  upright  drills. 


MALLET    COMPOUND    LOCOMOTIVES,    AMERICAN 
RAILROAD,  PORTO  RICO. 


Four  of  these  locomotives,  by  the  Baldwin  Ix)comotive 
Works,  have  gone  into  service  under  particularly  trying  con- 
'litions.  The  road  is  crooked,  the  gauge  3  ft.  3%  ins.,  and 
'he  steepest  grade  is  about  2  per  cent.,  and  the  trains  are  of 
about  500  tons  each.  Compounds  were  desired  because  of  the 
high  cost  of  fuel,  and  the  character  of  the  track  construction 
\vould  not  permit  of  highly  concentrated  loads.  These  condi- 
'ions  required  the  Mallet  type,  yet  the  decision  to  use  it  was 
:n'companied  with  misgivings,  because  only  native,  and  not 
'he  highest  grade  of  labor  is  available  for  either  their  opera- 
'ion  or  maintenance. 

The  low-pressure  cylinders  with  the  three  leading  axles 
''orm  a  truck  which  is  pivoted,  by  a  substantial  hinged  joint, 
'o   the  saddle  casting  of  the  high-pressure  cylinders.       The 


,:■:;.  '::.   ]/.^  "■■:'■■  y^^.    Fire  Box. 

Alateriai  ",-'•■•  •■i-ii.y.**^^'. ;&/•.■•'»"."•.;■*...  •  •-•. ... ... .......... 

Depth,    front    /.>•.  ♦..V'...-^«  •••:•'• 
Depth,    back    .  .  i  /.-.  ;^;V^w.  v.  . .'.  .;i^ 


>' » «  •'•  «f  < 


•  -•  *  .'•  'a  ^' p  «.  •_"< 


Front    ... , 

X3dCK      •.•*•••  I 


?■■  Water  Space. 


'  .    ".:'"      '-•    Tubes. 


steel 

.    95   15-16  Ins. 

27%  in^. 

51  Ids. 

49  in*. 

.......    3%  in?. 

.♦..>»    2%  ins. 

, . . . .".    2  Vi  ins. 


Material    . . 
Wire  gauge 
Number    . , . 
Diameter   .; 

Length    .  .  .". 


...........     iron 

..  ..i.4*.    No.   12 

i«s', .  —  ..2   ins. 
.  .  .    15    ft.    6   Ins. 


Fire  box    . 
Tubes    .  .  . . 

Total    

Grate  area 


...'.».:>'...  106   ?q.  ft. 

i... ..  .,"    1,251    sq.  ft. 

.-.,<i.*.   1,357  sq.  ft. 

.•.■■.".-vi  i-. .  .     18   sq.  ft. 

37   ins. 

;  ..-. 32   ins. 

■.  .V.  .6  ins.  by  7  ins. 


'*  '*    *    •,*    •"•.,!(■"_•   »'W  .»-»'%.-•    •    ■   Ik,*-*    •    .    .    «    a  •  .'  '.    •.-_»     ...... 

►■"   •    *",  •    •^.*    •  *   •'i!"    •   •-•   •    •   »'.•   •,•*  *   •■•■-•  ir  ((:*•    .-•    • 

*.  "  .«'•"•.'•    •  .<  d* '•":•.  •"'•■•  *^  •-■  ?i   9-jm"0-  4'm-  M  •   •    «  •  V*  V»    '•J'    •    •  ■■ 

•■'*  •  •  •'•.-•  ^-W. ^•■■•  •^■■•''*  ■*/•  •  ^*-«-ji:«  -w'*-'*  4:  •  •••••■••■f*  •  •  w'Vi 

*''».••''••.•-•   ^•-•*«   W:ii.»   .    ■    •    ■    «    •    •■    •■■■•■■.    *•...    .    .. 

"  ;  V  v.vl  '.  ..*\     Heating  Surface. 

Driving  "Wheels. 

Diameter  of  outside , 

Diameter  of  inside   .....;.*..,.......  ,.i,  ....  v. 

Journals   ....... ../,..,;,;:....  ...v....:.  ...ii ,.;. 

.-.';"  Wheel  Base. 

Driving,  each  group  »...  iv.  .....>.....,.,,.>..-,..*..   6  ft.   10   ins. 

Rigid,  each  group    .....;..,.;...,..>. :.>v;..'iivV.../.,>  .V,  ;:.•.. vi   6  ft.   10  ins. 

Total   engine •  •  •  » -..vv.. . ,  .w:  .  .^V-.^V*.  •  • -*  .  «.  .V  20   ft.   4    ins. 

Total  engine  and  tender  V^Vi.^-v-.  •  r-^^ ?>.**;• -..•;.*..-  42  ft  8  ins. 

: .;      .      Weight. 

On  driving  wheels  .  i . . ; v/v'.  i 106.650  lbs. 

Total  engine . , . 106,650   lbs 

Total  engine  and  tender  ,....>. v. ^r.viV.vVii. about  156,000  lbs. 

'    > :.';  ^*:  <;     Tender. 

Wheels,  number   .  .^;.i^^:^,-i:i^  ..,. g 

\Vheels,  diameter  ..vv... ......  .«»;..,,v,'ii;:»^, 26  Ins. 

.Journals ••.....>•.•>»..  ...»..V.,.;.ii .,«.»..  ,   3%.  ins.  by  7  ins 

Tank  oapacity^,i..;v^...,...v..;;.:.,.,.j;,:^v..V^,;..^,i;,    2.200    gals! 


Prize  CoMPKriTiOK.— The  Engineering  Netrx  I'libli.sl.ing  Com- 
p;iny  ha.s  iiLstitntcd  pri/cs  of  .S'^.V)  and  .$100  for  the  best  painrs  on 
ilie  subject  of  the  manufacture  of  concrete  blocks  and  their  use  in 
building  construction.  Information  may  be  obtained  from  En- 
gineering XcMJ«,  220  Broadway,  New  York. 
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^0-INCH   DRIVING   WHEEL  LATHE. 


I  liH  IVre  Marquette  Railroad  has  just  JnstalU'd  a  Niles  now 
standard  90-in.  driving  whot-l  hitlio  in  their  shops  which  is 
dosipn»'(l  to  take  two  cuts  \U  in.  ihv])  with  a  3-^2-in.  food,  at  a 
iiiiiini:  spof'd  of  «0  ft.  per  niinutf.  thus  removing  about  3r»0 
11)S.  of  metal  per  hour.  It  has  a  rapacity  betwoon  face  plates 
of  from.  fiVi  *"  9  ^t-  a"'l  swings  01  ins.  over  the  bed.  Tho 
-pi'fds  are  arranged  for  turn- 
ing; wh'  «'lf<  from  7)0  to  84  ins. 
in  d'.anit  i»m:,  and  the  wheels  are 
TiiPien  in  Tit  out  of  tile  niachiiH' 
witFiout  (hanaine  the  positioi\ 
of  111*'  carriages,  it  being  only 
nefessary  to  move  t.he  tailstoi.k 
>utfj'tently  to  th>  rear  to  wiiii 
dr.HW  tiip  4iaf;k  pins  from  tli<' 
npiiiiiigs  in  .thi'  fa<«'  plati--^. 
()n«*  uian  can  <'a.sily  move  th*- 
tailstftek  :tiy  niejins  m  iln 
raicliei  and  leviM .  liHt  if  dtsinii 
a  :;  lip.  motor  niay  be  fur- 
nisiud.  for  this  ptirposc  .\ 
:!Oii.p  (;fn«'rul  Kiectrir  motor 
Willi  a  speed  r^ngo  of  from  1"" 
to  Stio  r.ji.m.  ts  Ui«ed  for  th<' 
main  drivp,  Xbe  quartering 
attachment-i<  an*  p.aeh  .diiven 
iluout;li  Morise  HJleht.  chalti  hy 
a  ;i'-..-h.p.  mot«)r  with  a  sprerl 
range  of  fniiiV  I'^o  ro  l.27"> 
r.ji.m. 

Kach  fat  e  ]»|{He  is  e!<|uipped 
with  four  of  the  new  palenti-d 
<  hutk  firiver  dogs.  Theso  drive 
liirough  "sure-grip"  tool  steel 
Jaws  engaging  a»  the  outer  rim 
of  the  ireatl  ami  eniirely  elini 

iiiate  all  <hatt<'i-.  The  arrangenii m  n\  ilie.sc  diivir  dogs,  to- 
gether with  the  ready  niejins  of  moving  the  tailstock.  and 
the  clear  spat'e  in  fiMJut  >>\  tli<  .arriages  (back  of  the  bed) 
make  it  possilde  to.  largely  redtt<  e  ilic  ;imf  necessary  in  chang 


the  front  of  the  bed  and  makes  4  vibrations  to  1  revolution 
the  work,  in  this  way  dividing  the  feed  of  tool  into  the  woi 
and  making  .»-  more  nearly  a  continuous  feed.    The  feeds  ,; 
1-24   in.   to  U    in.   per  r«'volution   of  the   work,   each   incre; 
of  one  noieh  on  the  ratchet  is  ecpial  to  1-24  in.     If  desired,  i 
machine  may  be  equipped  with  adjustable  carriages,  fitted 
the  bed  at  tlie  rear,  which  support  two  separate  journal  nu 
ing  tool  rests. 


NJf.KS    W  I\<^li    III: I 


i:i  \K  \.ty.\\  itf  muMM'  wiiiii.  I, Aim 

\  rr\<  »i  Ml  \  I 


->lloWIM,      </r  AKIHU.M. 


uig  from  tiiii.'^hed  to  new  \si»ik.  Tlie  diiver  do.t;s  are  attache'! 
'o  the  fa<e  plates  ami  therefore  it  is  only  necessary  that  the 
tiolis  and  <'1amps  lie  moved.  In  many  inslances  it  has  been 
found  iMis>>ji»ie  tiy  tTrivp  willnnit  the  use  of  Ihe  clamps  and 
ltv>lls.  The  tool  testis  are  of  a  new  design,  arraii.ged  to  reach 
forward  to  the  mrnimiini  diameter  of  the  work.  The  base  Is 
arranged  to  swivel  as  usual.     The  rocker  shaft  is  arranged  at 


MNi.   u  mil.  i\rm~i'Ki{t.   mauqikttk  nAirno.vi>. 

CHANGES  IN   DRILLING  MACHINE  DESIGN. 


Less  than  two; years  ago  a  certain  railroad  changed  severu 
iipriuhl    drills,    wliieh    were    giving   satisfaetory    results    usint; 
c-arlioii  steel   drills,  from  belt    to  motor  ilrives.     At  that   tini' 
!iigh-spw«l  drills  were  in  an  experimental  stage,  and  in  ordei 
'•>   provide   for.  using   thmi.   in   event  of  their  proving   satis 
tatiory,  the  motors  selected  were  at  least  50  per  cent,  large! 
than  recpiired  with  the  tise  of  carbon  steel  drills,  the  spindb 
speeds  were  increased   considerably,   and   the   motor   brackets 
Will'  mad  ■  of  very  heavy  design,  tiiiis  affording  a  strong  back 
tiiHce  for  the  column  and  siiffcning   it   against  vibration..    AS' 
the    high  si)eeii    drills    i-ame    into    use    it     was    fonnd    that    the 
heavier  feeds  I  ould  not   be  ii.-ed   to  a:lvantage  b,  cause  of  the 
slipping  of  the  fied  bells,  tlius  emi'hasi/.iiig  the  need  of  a  nmr 
l.oweifn!    !•  ed    and    sugg.'sting    the    use   of.,  a    positive    feed 
inei  hani.-^m      Tin-  higher  spindle  speeds  were  found  to  be  toi. 
low.  and  the  lower  ones  were  seldopi  useil,  if  at   all.     In  spite 
<»t   the  heavy   braeins.   there   was  ccuisiderable  vibration   wh<'n 
111"   high   speeds   and   <'oar.spr   feeds    were   iisimI.   and.   althongii 
I  best'  maehines  were  pridiablv  as  sirijui;  as  an.v  nilier  standard 
iiiaihine  of  their  si/<'.  it   was  found   n.e(t»s.sary  lo  humor  tliem 
>  iiis'deiably  on   the  heavier   work.  ''   "  ' 

Til  (i\eir(ime  di  foi'ls  of  this  kind,  machine  tool  builders 
have  had  to  make  some  radical" changes  in  their  standard  de 
simi-;.  ("oliinms  are  being  made  larger,  am]  in  some  cases  are 
being  sireiigtheiied  by  substantial  back  braces;  coarser  feeds 
and  higher  spimllc  speeds  and  more  of  them  are  being  pro- 
vided. In  one  of  the  most  recent  designs  (he  swinging  table 
is  done  away  with,  and  a  compotind  table  very  similar  to  that 
on  an  ordinary  shaprr  is  used.  II  is  thn.s  possible  to  support 
it  very  rigidly  and  lo  make  I  bo  cohmih  of  a.  heavy  box  form 
.Another  recent  desinu  haw  six  positive  feeds,  ranging  from 
.not!  to  .Onr»  in  per  reVolniiou  of  the  spindle,  and  <-hange  fron' 
one  feed  to  another  may  b-,^  made  instantly.  The  heavier  duty, 
caused  by  the  use  of  the  new  steels,  wore  the  journals  on  the 
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;ii;uliiiifs  quite  rapidly,  and  it  has  been  I'ound  uecessary 
uvi<ie  larger  ones,  to  use  longer  bearings  and  to  st»*ngVben 
i;raring.  ■  ;--^  ■■-■"■'.■■ -y  ":\ '-;"-^:-^--'-"^  ■■\;  "V" 

nie  of  the  recent  tnotor  appUt-ations    tfi  ;upright  drifl^^^^ 
(1  pen  to  considerable  cfjtieisra;  as  a  rule,  the  motor  ai>pir- 
tis  to  these  macliines  are  not  as  good  as  those  to  otlier 
-  s  of  machine  tools.     Possibly  the  purthaser  is   to  some 
lit,  responsible  for  this  condition.     The  sizes   iatMj  range.'-; 
.sjyeed  of  different  makes  of  motors  of  the  same  eapaeity'^v 
ry  so   much    that   the  sperial   brackets   are   a   considerable 
111  of  expense  to  the  builder,  and  as  the  nature  of  the  ma- 
.ne  is  such   that  belts  can   be  used,   it  is   cheaper  to   thus 
-anect  the  niotor  to  the   driving  shaft.     VN'eevenffiijiJ  that 
-ome  cases   two  belts  are  used   in  orfhfr   to  make  tts>.  of 
^ii;    and  loose*  ])uileys.    While   the  first  cost  of  a   machine. 
:iven  in  this  way  may  be  less,  the  cost  .of  the  maintcnaiice 
f  ih«  beTts  ami  the  loss  of  power  by; this  means  of  transmis- 
i.  will' in  time  offset  this  sa%Hng.     There  is  tio  reason,  J\^y 
iiiolor  cannot  be  mounted  on  a  substantial  brarket  afirt  1h> 
ji.iccted    to   tin     driving   .shaft,    eithei!    by   spur   gears   or.  a 
iirnt  chain,  Ihus  nuiUing  a  positive  drive;  ;-U^''v  :  :''^=':    '^ 
1 1   li ii;h^spee<J  (1  i-ills  have  shown  up  defects:  in  fhe  desigit  of 
iiiii;l;t   drills,    they   have  nuide  even    greater   trouble  foj'the- 
'  •i<Ts  of  radi<i|  drills.    The  iparser  feeds  have  greatly;  1% 


front  end   of  the  boiief  is   cirritMl   on   two   segmental   slides, 
Oil e  of  which; ;is  shown  iu  the  photograph. 

Of  necessity,  the  Wafschaert  valve  gear  was  used  on  these  en- 
gines, ahd  this  is  important  in  estimating  the  value  of  the 
Walgchaert  gear  for  standaid-gauge  locomotives.  In  this  case 
inside  gear  cfiuld  not  pos.sibly  lie  used  because  of  iusuffici<ni 
room.  In  siandard-gauge  locomotiv^es  there  is  sufficient  room 
for  th^e  gear  itself,  biit  not  sufficient  space  for  its  proper  care 
'■t^heselttf  16  engines  are  giving  exceHent  results,  as  showt; 
in  reivorts  of  service^  .^bowing  great  economy  of  fuel  and 
greater  hauling  power  than  any  engines  pi'eviously  Used  on 
the   isiiand.     If   Alallet   compounds   wUl ,  operate  satisfactorily 

Viii  charge  of  Poirto  Ri<an  negroes;  why  sh0uW*e  not  obtain 
the  'atlvaniages  offereci  by   this  type  bJEiconStriw't ion  With  our 
enlightened  ijeoi)le  and  methods? 
A  li.st   of  dltnensioiis  follows: 

A'alvcA-' -■■■  ..'.',..  ..,.•.  iV.  .  I 

■  Tyi»^':  i:>i  r . . .  >;■■.■.  ■/ r.>  v^..;- ..:   S- 

l>i;Mlli'tC)r     .  .  ,... ....;;...  ;'.^,.>-  ...  .,:■■  .{■ 

.Tliiikiwss   of   sh.i-J«t>'-J  .".>..-..'  .;,■■.• .'.  -■  1 
\V<nkrng    ptPiBSuro, :  .  .■!,%.•..; .  ."^■■. 
Fm>i:   ;.,;;-.  fi,.v^:.,.i\-. .  :.:. .,-.  .-•.' 


nt'tLil. 


'  '  .1 

^  :  ■ 

:,\ 

in 

:m« 

n. 

_f»n 

n» 

oft 

,r>; 

fMdtH 

■  ■=  f 

iffl''  ^  ..w 


Mau-ki   CS»^»|)»i.i:;xr>.  llt|ti>M«m^ 


:  ■  ;i>iil    liu'   upward    ihritst   on   the  arhi!   and   this  kiul  the  Jjf:; 

I '-^J.s»'d  twisting  ad  ion.  due  to  the  saddle  being  cm  uue  side. 

' iiYi^ made  it  necessary  to  vei:y  greatly  im-rease  ihi^  sirenglh 

'f  the'  entire  machine.     It  is  an  interesting' study  lo  :see"hOw 

''••  various  builders  are  strengthening  the  parts  withimt  in- 
casing the  weight  of  the  machine   to  such  an  extent   as  to 

'i?iko  it  unwieldy.  The  columns  are  i)eiug  made  nriuii  .strong- 
nid  more  rigiil.    The  arms  are  being  designed-  as  cant flev.^^^^^ 

-ams  of  uniform  strength,  with  the  metal  distributed  to  the 
•-f  possible  advantage,  thus  greatly  strengthening  them,  and 

'    many  tases  considerably   improving  their  appearance  from; 

"'  'Migineering  standpoint.     As  a  rule,  i>ositive  fee«ls  are  pi'oi- 

I'ied.  and  the  motor  applications  are  much  better  t ha li  tho.se 

■■'  upright  drillis,..;  .;.  ^;;/  v .-.    : :  .  r 

MALLET    COMPOUND    LOCOMOTIVES.    AMERICAN  . 
RAILROAD,  PORTO  RICO.  • '   '  V..;;/  ' 


l>'n}}iti  Xi^.-i . :  i  '..'y.si . 
\vi<itii  -  .'  .■;% .  ■■;'•.■:.■. . ;-, ;  ':': 
licptli,    ti-ouf  .  .-.  vii,^  i 

t><  Jrtti,     l>:iiti>     .;^V.V;:/ 

Kroiit  ;. , .  .  .  .  ,  .  .  .  .; . .  ; 

.<iilpK:.i.  ;■■;■;.-,;,',  ,■.-:■:  Iv'. . 

Miick- v./;  ":.'.:. "i'v;- - 


_'yJ:'irc  'B':t 


I 


■  Ttrtr 


:yO    l.'i-lti   in.-. 

.  ..'51    in-. 
.49    III.-. 


n  1... 
"y '  i. 


111-. 
ins. 


'  ■  "itctif htjt  tfurftu-- 


Material      ....        .  . 

Wire.  gjniRc    . 
>'»niti»^r  ;  . ,  .  .■.•..••.: 
DJamtti'T' ;, ..  .v.-..,;', 

l^iro  ii»).\    . ,, 

Tnt>os;  .J.  .  . ,    ,..;•.":.  v.\.:;i.^i-.^. v.; . 

.TctAl    ..;...,;... iv. ■.,->,,::;.,. ,:;.^...!.  . 

;<;t:it<;   areM.\-...i-:. .•^;v:v^.;;  ^...v  .,;,■,  . 

Piaiitmer  ^f  t>Ht<i<i(^.;:  I  \l  .  .......  i^^;  i".',;'.  . 

riiuiu«Ht!r  of  >ll.>^i<le   ,v  .  .  .v.  J  .;,• .  ,.4",  .  ;'...-.-.".  ; ': 
.lournajs  :.;k-. ;. /..;.■■.-;'. ^..".■,\v:L:uV;,'.-,. v 


....     11(111 
No     lU 

1^5 

..2   in-. 

r.    ft     1;   ill,. 


.  1*m;  <q.  ft 

1,251  sitj.  fi 

l,S."i7  sq.  tl 

.  .     IS  s<i  ft 


3::   ins. 


I'Mir    (»f    these    locomotives,    by     the     Maldwiii     L()(imiOflv<>- 
vorks.  have  gone  into  servi<e  under  i)arLicularly  trying  con- 
'itions.    The  road  is  crooked,   the  gauge  3   ft.  3^   ins.,  and 
ie  steepest  grade  is  aljout  2  per  reht:*  and  the  ti%lns  afe>f ; 
liiout  !500  tons  each.  Coiiijiounds  Avere  desired  because  of  the 
•'t;h  cost  of  fuel,  and  the  character  of  the  track  con.structiou 
•  '"lid  not  permit  of  highly  concentrated   loads.     The.se  condi- 
Ons  reqjiired  the  Mallet  type;  yet  the  deeision  to  uSie  it  w^ 
"Mipanied  with   misgivings,   hecanse;  Only  native,  and   not 
•    liighesl  grade  of  labitjr  js^avaHahle  for^e^ 
^'Ji  or  maiJitenaiire.  ■    :  Cl:    v       >' ■   ; 

^ll*';;  low-pirt^siire  cylindw's^  \vJth  tlieXtjiretet  iea(lin{i  asles 
•li iju  a  tr iiffrk  wh leh  is  pivoted, > hy  a  sit bstan t i a  1  hi h ged  joi ni, 
■fhe'  saddle  casting  of  .ih©  "high-presaure  cylinders.       Tfhe; 


I'ViVihi^.^hctrjimuh-;.  ;',;.■. 
Rijslili  vmh  'firouf  ..:.■;'.■.■ 
Total  ■  ciinii!«.  .••.•-  . .  —  .'i .  ■ 
Totitl  «'iiKine  aiiit  loi»«l«ri-    . 

On  ilrivmg  whfeielsr-,:; .: .  ',.. 
Tola!  oivitsine  '. . ..... , ",  ; , 

Total  ensine  and  tqiidor  : 


iVherf  Ji.i^ 


vH*w,(//i» 


TvtttU) 


Wlierfs,  number-  .;^; .;.-;.  ^;.,.;i  . . , ; . 

-loiirnals    .  ..:^iV>' >.;,,.  .iV-iVV: . .. , 
Tiipk  (-.ipai'Jty.'Ti',.;;!- .  r;..i' ..•;,.; ,,.,;. . 


hv 


•:   ft.    ]0  iii.-. 

•;   ft.    lit  in.< 

20   ft.    4  itiK. 

42  ft.  8  in^. 

106,650  H.>. 

.  .    106.65<»  lt>.s. 

i!if»ut  156.000  n>- 


3";    in*  toy  7  fn- 
2,200   gal- 


I'iu»;  C'oMiM^/iiiioN.-   Th.«    Kftfii»<>i^4pp   Xrin-j.   l*MblUli;iifr  r«»»h 
pyiu    h;r^  insfrt»ii.i.tj.riz,»>  of  X^^nft  ;iiid  «H)0  f4.r  flic  lifW  i^MfiJ'i v  ,,,, 
the  suhjcct  of  the  jiiatiiif:icltir.'  <>f  ♦•nnc-ix<te  bhvks  :iiifl  Mi.ir  ii<..   in 
bulldihg  <ronstriicti«>i».      InfonniiiiMn    in.iy    he   obtained    finm    /  „ 
i;ijieer»ij7  3iCic»,  22t)  Broadw.ny,  New  York. 
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BELTING. 


The  following  notes  are  abstracted  from  a  set  of  belting  in- 
structions compiled  by  Mr.  F.  M.  Whyte,  general  mechanical 
engineer  of  the  New  York  Central  Lines,  and  issued  for  use 
in  the  shops  by  Mr.  R.  T.  Shea.  The  time  that  machines  are 
out  of  service  due  to  belts  being  repaired  or  replaced  is  the 
largest  item  of  expense  in  the  cost  of  belting  and  its  main- 
tenance, and  this  is  especially  true  if  several  machines  must 
be  stopped  while  one  belt  is  being  repaired.  The  most  Import- 
ant consideration  therefore  in  mailing  up  tables  and  rules  for 
the  use  and  care  of  l>elting  is  to  secure  a  minimum  of  intei- 
ruption  to  machine  operation  from  this  source. 

It  is  desirable  to  locate  the  machinery  so  that  the  belts 
shall  run  off  from  each  shaft  in  opposite  directions,  as  this  ar- 
rangement will  relieve  the  bearings  from  the  increased  fric- 
tion that  would  result  were  the  belts  all  to  pull  the  same  way. 
Two  shafts  connected  by  a  belt  should  never,  if  possible  to 
avoid  it,  be  placed  one  directly  over  the  other,  as  in  such  a 
case  the  belt  must  be  kept  very  tight  to  do  the  work.  It  is 
desirable  that  the  angle  of  the  belt  with  the  floor  should  not 
t'xcoed  i't  (leg.  If  i>ossible  the  machinery  should  be  so  placed 
that  the  direction  of  the  belt  motion  shall  be  from  the  top  of 
the  jlriving  to  the  top  of  the  driven  pulley.  The  faces  of  pul- 
leys should  be  about  25  per  cent,  wider  than  their  belts.  When 
practicable,  belts  should  be  tightened  by  moving  one  pulley 
away  from  the  other. 

The  ability  of  a  belt  to  transmit  power  depends  upon  the 
tension  under  which  it  is  run,  the  degree  of  friction  between 
the  belt  and  the  pulley,  the  complete  contact  of  the  belt  with 
the  pulley,  the  speed  of  the  belt,  and  the  arc  of  the  pulley  !n 
contact  with  the  belt.  The  tensile  strength  of  single,  ordinary 
tanned  leather  belting  is  about  4,000  lbs.  per  sq.  in.  The  work- 
ing strain  should  not  exceed  10  per  cent,  of  its  tensile  strength. 
The  average  leather  belt  will  not  transmit  a  force  equal  to  its 
strength,  for  the  reason  that  it  will  slip  on  its  pulley  before 
it  will  break. 

As  the  friction  of  leather  on  leather  is  five  times  as  great  as 
that  of  leather  on  iron,  the  adhesion  l)etween  the  belt  and  the 
pulley  can  be  greatly  increased  by  covering  the  pulley  with 
leather.  The  belt  is  thus  capable  of  doing  more  work  for  a 
given  width;  the  belt  tension  can  be  lessened  to  get  the  neces- 
sary friction,  thus  adding  to  the  life  of  the  belt;  and  unneces- 
sary wear  of  the  belt  and  a  wasteful  loss  of  power  due  to  its 
slipping  on  the  pulley  are  prevented.  The  strain  to  be  al- 
lowed for  all  widths  of  belting — single,  light  double  and  heavy 
double — is  in  direct  proportion  to  the  thickness  of  the  belt, 
firmness  of  the  leather  being  the  same  in  all  cases.  Avoid 
running  belts  too  tight,  as  great  tension  shortens  the  life  of  the 
l>elt,  occasions  a  waste  of  power  and  causes  great  inconven- 
ience from  hot  boxes,  broken  pulleys  and  "sprung"  shafting. 
Belts,  like  gears,  have  a  pitch  line,  or  a  circumference  of  uni- 
form motion.  This  circumference  is  within  the  thickness  of 
the  belt,  and  must  be  considered  if  pulleys  vary  greatly  in 
diameter  and  a  required  speed  be  necessary. 

Bolts  are  more  satisfactory  made  narrow  and  thick,  rather 
than  wide  and  thin.  Thin  belts  should  not  be  run  at  a  high 
speed  or  wide  belts  be  made  thin.  Such  almost  invariably 
run  in  waves  on  the  slack  side,  or  travel  from  side  to  side  of 
the  pulley,  especially  if  the  load  changes  suddenly.  This 
waving  and  snapping  wears  the  belts  very  fast;  it  is  greatly 
obviated  by  the  use  of  a  suitable  thickness  in  the  belts.  For 
new  t)elts  those  that  have  already  been  flHed  with  some  good 
waterproof  dressing  are  preferable  to  "dry"  l>elts.  for  if  not  so 
filled  they  soon  will  be,  witlT  lubricating  oil  and  water,  a  com- 
bination that  will  ruin  any  belt.  Rubber  belts  .should  be  used 
in  places  exposed  to  the  weather,  as  they  do  not  absorb 
moisture,  nor  so  readily  stretch  or  decay  as  leather  bolts  un- 
der like  circumstances.  A  new  belt  should  be  made  straight, 
and  if  so  made  will  run  absolutely  straight  if  the  pulleys  are 
in  line.  Slots  punched  in  the  center  of  a  belt  allow  a  chance 
for  (ho  air  to  est-ape  hptween  the  belt  and  the  pulley,  and 
prevent  "air  cushion":  this  is  of  a  particular  advantage  in  all 
belts  running  at  high  speed. 


It  is  safe  and  advisable  to  use  a  double  t>elt  on  a  pulle 
12  ins,  in  diameter,  or  larger.  Light  double  belting  runs  steac' 
ily,  with  a  minimum  of  "snap"  or  vibration,  and  does  no 
twist  out  of  place  like  single  belting.  It  is  successfully  usei 
for  counter  belts  where  shifters  are  used  and  where  the  wor! 
is  not  sufla^ciently  hard  to  demand  a  heavy  double  belt;  it  i 
especially  adapted  for  use  on  cone  or  flange  pulleys,  as  it  wil 
,  keep  its  place  and  is  less  liable  to  turn  over,  and  at  the  sam< 
time  is  pliable  enough  to  hug  the  pulleys  like  a  single  ben 
Double  belting,  light  or  heavy,  is  not  recommended  for  twis 
l>elts  at  high  speed,  nor  for  wood  work  .where  belts  are  ex 
posed  to  a  large  amount  of  chips  or  shavings,  nor  for  places 
where  much  oil  or  water  are  liable  to  get  on  it. 

As  a  means  of  making  necessary  alterations  in  the  length 
of  a  belt  the  laced  joint  is  recommended.  To  lace  a  belt,  cut 
the  ends  perfectly  true  with  the  aid  of  a  tri-square.  Punch 
the  holes  exactly  opposite  each  other  in  the  two  ends.  The 
grain  (hair)  side  of  belt  should  be  run  next  to  the  pulley,  and 
the  belt  should  run  off,  not  on  to  the  laps.  For  belts  1  in.  to 
2'/,  ins.  wide  use  V4-in-  lacing;  2%  ins.  to  4%  ins.  wide,  use 
5-l(j-in.  lacing;  5  ins.  to  12  ins.  wide,  use  %-in.  lacing.  For 
wider  belts  use  wider  lacing.  Avoid  thick  lacing.  In  punch- 
ing a  belt  for  the  lacing,  it  is  desirable  to  use  an  oval  punch, 
the  longer  diameter  of  the  punch  being  parallel  with  the  belt, 
so  as  to  cut  off  as  little  of  the  leather  as  possible.  There 
should  be  in  each  end  of  the  belt  two  rows  of  holes  staggered. 
Holes  should  be  as  small  as  possible.  Recommended  number 
of  holes  in  the  belt  end  for  various  widths  are  as  follows: 


width   In    inches 2        2Vi 

Number   of    holes 3       4 


3       4       5  6  8       10       12 

5        7        9        11        15        19        23 


The  edge  of  any, hole  should  not  come  nearer  to  side  of  the 
belt  than  %  in.,  nor  nearer  the  end  than  %  in.  The  second 
row  should  be  at  least  1%  Ins.  from  the  end  of  the  belt.  On 
wide  belts  these  distances  should  be  even  a  little  greater. 
Begin  to  lace  in  the  center  of  belt,  and  take  much  care  to  keep 
the  ends  exactly  in  line,  and  to  lace  both  the  sides  with  equal 
tightness.  The  lacing  should  not  be  crossed  on  the  side  of 
the  belt  that  runs  next  to  the  pulley. 

Belts  and  pulleys  should  be  kept  clean  and  free  from  a^-- 
cumulations  of  dust  and  grease,  and  particularly  lubricating 
oils,  some  of  which  permanently  injure  the  leather.  They 
should  be  well  protected  against  water,  and  even  mois-ture,  un- 
less especially  waterproofed.  Resin  should  not  be  used  to  pre- 
vent belts  from  slipping.  If  a  belt  slips  see  first  that  the  pul- 
ley is  not  dirty.  Clean  all  the  dirt  from  it  and  from  the  belt; 
rub  the  pulley  surface  of  the  belt  with  a  dressing  composed  of  2 
parts  of  tallow  and  1  part  of  fish  oil,  rendered  and  allowed  to 
cool  before  using.  This  will  soften  a  belt  and  also  preserve 
it.  and  it  will  not  build  up  on  the  pulley  and  cause  the  belt 
to  run  to  one  side.  If  the  belt  then  slips  it  is  overloaded,  and 
the  remedy  lies  in  a  leather-covered  pulley,  a  wider  belt  or  a 
larger  pulley. 


PORTABLE  PIPE  CUTTING  AND  THREADING 

MACHINE. 


A  hand  die  stock  with  its  long  handles  is  not  satisfactory 
where  it  is  necessary  to  thread  several  pieces  of  pipe  at  i 
time  or  for  threading  the  larger  sizes  of  pipe;  for  instance, 
three  or  four  men  are  required  to  threaid  a  piece  of  4-in.  pipe. 
It  is  often  desirable  to  have  a  portable  machine  which  may  be 
operated  either  by  power  or  by  hand,  and  with  which  one 
man  can  easily  thread  the  larger  sizes  of  pipe.  The  machine 
shown  in  the  accompanying  illustrations  is  Intended  for  use 
where  It  will  not  pay  to  install  an  expensive  power  machine 
which  will  have  to  be  permanently  located  at  one  point  and 
have  all  the  pipe  brought  to  it.  It  is  portable,  but  by  the  addi- 
tion of  a  cast  iron  base  and  the  necessary  gearing  and  counter- 
shafting  it  may  be  operated  by  power.  If  equipped  for 
power,  it  may  readily  be  taken  off  its  base  and  used  on  outside 
work  as  a  hand  machine.  Fig.  2  shows  one  of  these  machines 
driven  by  a  Crocker-Wheeler  Company  2  L  motor,  which  has  a 
speed  variation  of  2  to  1  by  means  of  field  control. 


Mat.  1905. 


AMERICAN   ENGINEER   AND   RAILROAD   JOURNAL. 


185 


The  machine  consists  of  a  die-carrying  gear  supported  and 
surrounded  by  a  shell,  and  driven  by  a  small  pinion  imbedded 
in  the  side  of  the  shell.  The  pipe  is  placed  in  the  vise  at  the 
rear  of  the  machine,  with  the  end  to  be  threaded  against  the 
back  of  the  dies.  The  die  carrying  gear  is  then  revolved  by 
means  of  a  crank  on  the  end  of  the  pinion  shaft  and  is  drawn 
into  the  shell  against  the  end  of  the  pipe.  The  dies  open  and 
are  adjustable.  When  the  thread  is  cut  they  can  be  opened 
and  the  pipe  taken  out  without  stopping  the  machine  or  run- 
ning it  back.  In  cutting  off  the  pipe  the  large  gear  is  shoved 
l)ack  in  the  shell,  and  is  held  by  a  stop,  which  allows  it  to 
rotate,  but  prevents  longitudinal  motion.  A  blade  cutter  is 
then  Inserted  in  the  gear  and  is  automatically  fed  against  the 
work. 

If  it  is  necessary  to  cut  a  thread  on  the  exposed  end  of  the 
pipe,  the  machine  can  be  slipped  on  the  end  and  the  thread 


recommend  using  a  return  si>eed  of  200  ft.  per  minute  under 
certain  conditions,  and  claim  that  their  machines  may  be  sue 
cessfully  and  economically  operated  ihus.  One  of  these  recom- 
mends 200  ft.  per  minute  for  24-inch  planers  and  80  ft.  per 
minute  for  120-inch  machines,  the  speed  varying  proportion 
ately  for  intermediate  sizes.  The  other  recommends  a  return 
speed  of  200  ft.  per  minute  when  the  cutting  speed  does  not 
exceed  65  ft.  per  minute,  and  150  ft.  per  minute  with  higher 
cutting  speeds,  and  claims  that  this  is  entirely  practical,  and 
can  be  done  without  shock  or  jar  at  the  reversal.  This  ma- 
chine is  so  arranged  that  a  high  or  low  return  speed  may  be 
obtained  by  simply  raising  or  lowering  a  latch.  This  is  the 
only  planer  which  provides  for  a  variation  in  the  speed  of  the 
return  stroke  independently  of  the  speed  of  the  cutting  stroke 
if  we  except  those  driven  by  the  reversible  motor  drive  de- 
scribed on  page  31  of  our  January  journal,  which  may  be 
arranged  to  provide  a  variable  return  speed  entirely  inde- 
•pendent  of  the  cutting  speed.     The  advisability  of   providing 


POBTABLE   PIPE   THREADEB    AJiD    CUTTER. 


.—-' 


MOTOR   DRIVEN    PIPE   THREADER    AXD   CUTTER. 


cut  without  disconnecting  it.  Because  of  the  large  gear  re- 
duction, one  man  can  easily  cut  a  thread  on  any  size  of  pipe 
which  the  machine  will  handle.  The  dies  may  be  sharpened  by 
grinding  without  drawing  the  temper.  The  shells  are  ad- 
justable for  wear.  This  machine  is  known  as  the  Forbes'  pat- 
ent die  stock,  and  is  made  by  The  Curtis  &  Curtis  Company  of 
Bridgeport,  Conn.,  in  sizes  to  thread  pipe  between  y^  and 
14  ins.  in  diameter.  Its  small  size  permits  it  to  be  used  in 
confined  spaces. 


PLANER  PRACTICE. 


That  the  manufacturers  of  planers  have  not  been  behind 
in  improving  their  machines  in  accordance  with  the  recent 
marked  advance  in  machine  shop  practice  is  shown  by  the 
improvements  which  have  been  made  during  the  past  year  or 
two.  The  aim  has  been  to  strengthen  them  to  take  the  heavy 
cuts  with  the  high-speed  steels,  to  make  the  operation  more 
convenient  in  order  to  save  as  much  of  the  operator's  time  as 
possible,  and  to  improve  the  driving  mechanism  and  provide 
for  higher  cutting  and  return  speeds,  and  in  some  cases  a 
variable  cutting  speed  with  a  constant  return  speed.  Because 
of  the  reciprocating  motion  and  the  weight  of  the  moving 
parts,  more  especially  of  those  revolving  at  a  high  speed,  the 
problem  has  been  a  difficult  one.  That  it  has  been  success- 
fully solved  is  indicated  by  the  fact  that  the  tool  steel  maker 
can  no  longer  boast  that  machines  of  this  type  cannot  be  made 
to  work  to  the  limit  of  the  high-speed  steels. 

The  return  stroke  of  the  planer  is  unproductive,  and  the 
ideal  condition  would,  of  course,  be  to  eliminate  it  entirely  in 
point  of  time.  The  return  speeds  recommended  by  the  differ- 
ent makers  vary  from  'OO  ft.  per  minute  for  the  larger  size  ma- 
chines to  200  ft.  per  minute  for  the  smaller  ones.  There  is, 
however,  a  considerable  difference  of  opinion  as  to  the  max- 
imum return  speed  which  it  is  advisable  to  use.  Several  mak- 
ers do  not  recommend  higher  speeds  than  100  ft.  per  minute, 
because  of  the  shock,  and  the  large  amount  of  power  con- 
sumed at  reversal,  but  state  that  they  are  prepared  to  provide 
higher  speeds  if  desired.     At  least  two  makers,  however,  flatly 


for  more  than  one  rate  of  return  speed  except  in  a  case  such 
as  cited  above  is  very  questionable. 

The  cutting  speed  depends  on  the  tool  steel,  the  material  and 
the  nature  of  the  work  being  machined  and  the  size  of  the 
planer,  for  it  is,  of  course,  not  advisable  to  operate  the  very 
large  ones  at  a  high  rate  of  speed.  In  general,  a  roughing 
cut  of  50  ft.  per  minute  on  cast  iron  is  about  all  the  tool  steels 
will  stand  in  planer  practice.  Certain  grades  of  ca.st  iron  are 
being  machined  successfully  at  70  ft.  per  minute,  and  tests 
have  been  made  at  much  higher  speeds,  but  it  is  believed  that 
between  50  and  CO  ft.  per  minute  is  as  high  as  can  successfully 
be  used  in  general  practice;  in  fact,  it  is  higher  than  that 
usually  recommended.  A  soft  steel  may  be  cut  at  higher 
speeds,  but  it  is  doubtful  if  a  cutting  speed  higher  than  from 
60  to  75  ft.  per  minute  can  be  used  to  advantage  on  this 
class  of  work.  The  general  opinion  seems  to  be  that  finishing 
cuts  should  be  taken  at  lower  speeds,  depending  upon  the  ac- 
curacy required. 

Variable  cutting  speeds  are  furnished  by  means  of  change 
.u-ear.s,  speed  boxes,  variable  speed  countershafts  and  variable 
speed  motors.  It  is,  of  course,  desirable  to  keep  the  return 
speed  constant,  and  that  the  changes  in  speed  be  made  with 
the  lea?t  possible  loss  of  time.  Two  or  three  changes  of  speed 
are  all  that  the  ordinary  planer  operator  can  use  to  advan- 
tage. Under  the  direction  of  a  speed  foreman  it  might  be 
possible  to  use  a  greater  number  with   good  results. 

One  of  the  largest  planer  builders  states  that  at  present 
they  are  equipping  about  75  per  cent,  of  the  planers  over  36 
ins.  with  motor  drives,  and  from  25  to  30  per  cent,  of  the 
smaller  ones,  and  predicts  that  these  percentages  will  be  in- 
creased in  the  near  future,  due  to  the  improvements  which 
have  been  made  in  motors  used  for  this  purpose.  Other  build- 
ers report  smaller  percentages,  but  there  seems  to  be  no  ques- 
tion as  to  the  ability  of  the  motors  to  successfully  drive  these 
machines.  The  planer  manufacturers  are  watching  closely 
the  reversible  motor  drive,  for  if  it  proves  successful,  and 
the  present  indications  are  that  it  will,  and  is  a  commercial 
possibility,  its  use  will  greatly  simplify  the  design  of  thc- 
planer  itself. 
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ALTERNATING  CURRENT  SWITCHES. 


With  the  growing  use  of  induction  motors  there  has  been 
an  increasing  demand  for  a  switch  that  may  be  placed  at  any 
point  on  a  line  of  alternating  current  distribution  and  be  op- 
erated from  some  distant  point  selected  as  the  center  of  con- 
trol. Heretofore  it  has  been  necessary  where  independent  con- 
trol was  desirable  to  carry  independent  circuits  of  heavy  wire, 
double  or  triple  according  to  the  phase,  from  the  power  house 
or  central  point  of  control  to  the  various  motors,  transformers 
and  other  apparatus.  The  electrically  operated  switch  illus- 
tratt'd  in  the  photograph  is  designed  to  do  away  with  this 
costly  wiring.  The  design  of  the  switch  is  such  as  to  teilie 
advantage  of  the  peculiarities  of  the  alternating  current 
solenoid,  at  the  same  time  combining  simple  construction  and 
a  small  size  solenoid  with  positive  and  reliable  action.  The 
solenoid  is  actuated  by  a  push  button  or  small  snap  switch, 
which  may  be  located  at  any  distance  from  the  point  where 
the  switch  is  installed. 


SOLENOID    SWITCH    FOR    ALTEBNATINO    CURBKNT. 

An  important  application  of  this  switch  is  in  connection 
with  auto  starters  or  grid  resistance  starters  for  the  opera- 
tion of  motors  of  large  size  used  in  connection  with  ven- 
tilating systems,  plunger  elevator  systems,  pneumatic  tool 
equipment,  or  wherever  it  is  desirable  either  to  stop  and  start 
a  motor  from  some  distant  point  or  automatically  control  it. 
Another  important  field  for  this  apparatus  is  the  throwing  in 
and  out  of  one  or  more  transformers  where  there  are  several 
in  a  bank  operating  through  certain  hours  of  the  day  to  their 
full  capacity,  but  during  the  longer  periods  running  on  such 
light  loads  as  to  be  very  inefficient  if  they  were  all  left  in 
circuit.  A  solenoid  switch  placed  in  the  circuit  of  each  trans- 
former enables  the  operator  at  the  station  to  throw  out  as 
many  as  the  load  conditions  warrant,  or  they  may  be  ar- 
ranged to  operate  entirely  automatically  as  the  load  rises 
or  falls.  One  or  more  of  these  switches  may  be  used  In  cen- 
tral stations  as  synchronizers,  as  they  work  simultaneously 
from  the  switchboard  regardless  of  the  location  of  the 
■witches.    They  may  also  be  used  to  advantage  In  connection 


with    traveling  cranes,    turn-tables,   ventilating  systems   and 
cistern  pumps  operated  by  induction  motors. 

As  the  solenoid  is  in  circuit  only  while  the  switch  is  closed, 
the  current  used  is  negligible,  and  the  efficiency  is  high  when 
compared  with  the  line  losses  on  independent  power  circuits. 
The  apparatus  is  mounted  on  a  slate  panel  which  may  readily 
be  secured  to  any  support;  it  is  equipped  with  overload  and 
underload  safety  devices,  and  has  an  oil  gauge,  which  enables 
the  attendant  to  see  that  the  oil  is  at  the  proper  level  in  the 
tank.  The  apparatus  may  be  used  where  gas  or  combustible 
particles  make  it  dangerous  to  have  any  sparking  or  arcing. 
The  hermetically  sealed  type  is  proof  against  acid  or  other 
fumes  which  would  corrode  or  disintegrate  the  parts.  These 
switches  are  made  by  the  American  Electric  &  Controller  Com- 
pany, who  have  recently  engaged  etxensively  in  the  manu- 
facture of  alternating  current  apparatus,  in  addition  to  their 
direct  current  work. 


THE  CARE  OF  PNEUMATIC  TOOLS. 


The  following  extract  is  taken  from  an  article  in  The  Engi- 
neering Magazine  on  "Systematization  and  Tool-Room  Practice 
in  Railway  Repair  Shops,"  by  Mr.  R.  Emerson: 

Railroads  use  tools  of  all  kinds;  it  is  difficult  to  say 
whether  the  investment  In  small  tools  or  in  machine  tools  la 
greater.  While  the  former  are  individually  cheaper,  they 
may  be  collectively  more  costly.  One  of  the  most  important 
features  of  small-tool  equipment  is  the  air-tool  service.  These 
tools  for  the  money  invested  in  them  do  giant's  work,  but  on 
account  of  the  severe  strains  to  which  they  are  put  they  suffer 
frequent  disorders.  Unless  this  branch  of  the  service  is 
rigorously  supervised,  constant  trouble  and  vexatious  delays 
will  result.  From  figures  in  my  possession,  I  find  that  the 
maintenance  and  repair  charges  on  pneumatic  tools  range 
from  60  per  cent,  to  90  per  cent,  per  annum  on  the  purchase 
price  of  these  tools,  without  counting  the  depreciation  and 
interest  charges,  which  in  the  case  of  tools  with  life  so  short 
as  these  are  very  high — I  should  say,  combined,  an  additional 
100  per  cent.  In  fact,  this  maintenance  and  repair  cost,  to- 
gether with  the  purchase  price  of  the  tool,  will  average  some- 
what above  $200  per  annum,  this  figure  applying  equally  to 
motors  and  hammers.  As  it  is  false  economy  to  do  work  by 
hand  that  can  be  done  by  air,  and  as  there  is  much  work  that 
can  be  done  more  conveniently  and  cheaply  with  portable  air 
tools  than  with  stationary  machine  tools,  the  larger  the  num- 
ber of  air  tools  engaged  in  productive  work  the  cheaper  the 
output  costs. 

One  large  railroad  company  had  its  pneumatic-tool  account 
rising  steadily  for  the  past  five  years,  averaging  over  $15,000 
per  year  for  new  tools  and  material  and  labor  repair  charges 
alone.  This  account  had  not  been  systematically  looked 
after,  tools  being  battered  around  the  shop  till  it  was  no 
longer  possible  to  effect  simple  repairs  and  adjustments,  when 
they  were  sent  to  the  manufacturers  for  thorough  overhauling 
and  replacement  of  parts.  The  practice  obtained  of  men  seiz- 
ing what  motors  they  could  lay  hands  on  and  using  them, 
often  carelessly,  until  the  machines  would  no  longer  give  good 
service  or  run  at  all.  There  was  practically  no  one  to  raise 
the  question  except  the  man  using  the  machine  or  the  shop 
foreman  who  was  interested  in  the  output  of  the  work,  or  the 
tool-maker  who  was  delegated  to  make  repairs — each  of  these 
men  being  powerless  to*  effect  any  reform  or  establish  any 
system  or  incite  any  interest  in  the  matter  of  properly  handling 
these  tools  as  a  general  proposition.  But  when  the  master 
mechanic  himself  awoke  to  the  importance  of  this  matter — be- 
cause, on  the  one  hand,  of  the  curtailment  of  his  requisitions 
for  additional  air-tool  equipment,  and  because,  on  the  other 
hand,  of  a  long-drawn  howl  on  the  part  of  the  shops  for  in- 
creased facilities  in  this  direction — he  set  a  special  apprentice 
to  work  to  see  what  could  be  done  and  saved  by  means  of  an 
efficient  system.  The  net  result  of  a  system  of  holding  men 
and  foremen  responsible  for  machines  definitely  assigned  to 
their  charge,  together  with  the  enthusiastic  co-operation  and 
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,  nious  handling  of  the  repair  question  by  the  tool-room 
man,  was  a  reduction  in  cost  to  less  than  $5,000  per  year, 
counting  interest,  depreciation,  and  fixed  charges.  This 
ng  represents  the  interest  at  4  per  cent,  on  $250,000. 
se  figures  take  no  account  of  the  saving  of  the  men's  time 
to  increased  use  of  air-tool  equipment  and  more  efficient 

ilormance  of  same  in  service,  as  these  savings,  being  indi- 

•    though  great,  could  not  be  determined. 


NEW  TURRET  FOR  LATHE  CARRIAGE. 


HIGH-SPEED  VERTICAL  DRILL. 


1  be  drill  press  shown  in  the  accompanying  illustration  has 
11  pspecially  designed  to  withstand  the  heavy  feeds  and  the 


The  turret  for  a  lathe  carriage,  shown  in  the  accompanying 
illustration,  is  interchangeable  with  the  regular  compound 
rest,  and  is  designed  to  have  a  stiffness  and  rigidity  commen- 
surate with  the  increase  in  power  required  by  the  new  tool 
steels.  The  principal  departure  from  the  ordinary  standard 
is  in  the  plate  on  which  the  cross  slide  moves.  This  is  made 
to  slide  onto  the  regular  carriage  dovetail,  and  is  secured  in 
place  by  four  bolts  in  the  tee  slot  of  the  carriage  wings.  The 
cross  vslide  is  made  with  a  bearing  about  twice  as  wide  as  that 
of  the  compound  rest.  The  plate  is  slotted,  permitting  the 
cross-feed  nut  to  extend  up  and  attach  to  the  cross  slide,  so 
that  the  cross  feed  may  be  applied  to  the  turret.  As  no  move- 
ment of  the  plate  takes  place,  the  regular  carriage  dove  tail  Is 
relieved  of  all  wear.     This  turret  was  designed  by  the  I.iOdge 


NEW   niGH-SI'h:ED  DRILL. 


NKW   trBWrr   n^R   LATIIK   CARUIAtiK. 


liigh  speeds  that  can  be  used  with  high-speed  drills.  It  has 
a  speed  range  of  from  45  to  500  r.p.m.,  and  is  adapted  for 
lirills  from  %  to  V/^  ins.  in  diameter.  It  is  equipped  with  a 
compound  table,  having  screw  adjustments  in  all  directions, 
i^o  that  the  work,  when  clamped,  may  be  quickly  and  accu- 
rately centered  on  the  drill  or  reamer.  This  arrangement  has 
st'veral  advantages  over  .the  ordinary  type  of  swinging  table. 
1 1  allows  the  column  to  be  designed  to  much  better  advantage, 
and  the  connection  between  the  column  and  the  table  may  be 
:iiade  much  more  rigid,  thus  making  it  possible  to  do  accu- 
rate work  and  at  the  same  time  use  the  heavy  feeds  with 

ligh-speed   drills.     It  also  obviates   the   difficulty  experienced 

>  ith  the  swinging  table  due  to  the  split  clamp  getting  out  of 
alignment,  thus  causing  work,  when  accurately   centered,  to 

'I aw  away  from  the  drill  when  the  clamp  is  tightened  up. 
''y  means  of  micrometers,  which  are  provided,  the  holes  may 

■f  accurately  spaced  without  previously  laying  them  out. 
Ills  drill  is  made  by  Baker  Bros.,  of  Toledo,  O. 


&   Shipley   Machine  Tool  Company  to   meet   the  growing  de- 
mand for  such  a  device. 


TruBiNES  vs.  Recipbocating  Engines. — A  striking  example 
>f  the  difference  in  size,  weight  and  speed  between  turbine  and 
eciprocating  engines  of  the  same  capacity  may  be  seen  in  the 
ower  equipment  of  the  Rapid  Transit  Company  in  New  York, 
"urbine  type   generators   with  a  rated   output  of  5,000  kw., 
veighing  234,000  lbs.,  run  at  750  r.p.m.     Generators  of  the 
ame  output  driven  by  reciprocating  engines  at  a  speed  of  75 
l).m.,    weigh    9.80,000    lbs.     Orders    for    8    turbine    generators 
'ave  been   placed   with   the   Westinghouse   Electric   &   Manu- 
facturing Company  In  the  past  few  days,  mostly  for  400  and 
'00  k.w.  units,  with  one  2,000  k.w.  and  one  2,500  k.w.  machine. 


SMASHING  MACHINE  TOOLS. 


A  large  manufacturing  concern  whose  shops  are  filled  with 
modern  "up-to-date"  machine  tools,  complains  that  in  order 
to  utilize  the  high  speed  steels  to  full  advantage,  machine  tools 
are  often  broken.  We  were  not  surprised  at  this  when  we 
found  cast  steel  being  planed  with  a  i^-in.  feed  and  a  depth  of 
cut  as  great  as  %  in.  in  places.  It  is  claimed  by  those  in 
charge  that  there  is  great  economy  in  working  the  machine 
tools  at  this  rate  in  spite  of  the  expense  and  inconvenience 
caused  by  breakages.  Machine  tools  will  have  to  be  made  still 
stronger  to  stand  this  kind  of  service.  How  can  those  in 
charge  of  our  railroad  shoi)s  justify  their  course  of  very  care- 
fully handling  tools  from  10  to  50  years  old  in  order  to  make 
them  last  a  little  longer?  The  operators'  wages  are  the  larg- 
est item  in  the  cost  of  turning  out  work  and  surely  if  shop 
managers  would  study  the  question  from  this  standpoint  old 
machine  tools  would  be  scrapped  and  efforts  would  be  con- 
centrated to  increase  the  output  of  each  machine  in  order  to 
reduce  the  labor  .charge  per  piece  to  a  minimum. 


Scrapping  Old  Machines. — It  may  be  stated  as  a  general 
proposition  that  if  a  new  machine  be  invented  which  will,  by 
increasing  the  output  only  10  per  cent.,  reduce  the  cost  an 
equal  amount,  it  pays  to  scrap  the  old  machine. — Mr.  Alexander 
E.  Outerhridge.  Jr.,  Am.  Academy  of  Political  and  Social 
Science. 
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KU;.    3 20-lN.    I.ATIIK    WITH    FKKTIO.N     IIKAI)    A.ND    Tl  HHKX. 


KUi.     1  —  18-lN.     linill-Sl'tKU     MANUKACTIKINO     I.ATHE. 


KU;.    2 — 20-IN.    l.ATHK    WITJI    ALL    (;E.VR    HEAD. 


FIG.    5 — 24-IN.    MOTftR    DRIVEN    SIIAPER. 


fk;.   4 — 48  DY  48-iN.  tlaner. 


vw.  6 — 4-FT.   radial  okiix. 


A  LINE  OF  MODERN  MACHINE  TOOLS. 


UU.    7 — 25-1 N.   ITANDARO   URUX. 


Machine-  shop  methods  have  advanced  so  rapidly  during  th' 
past  few  years  that  the  machine  tool  builders  have  not  on! 
found  it  necessary  to  completely  redesign  their  line  of  tool 
l)ut  from  time  to  tini(>  have  had  to  make  radical  changes  in  th 
new  designs  in  oider  to  keep  up  with  the  most  advanced  sho 
practice.  The  accoiupanying  illustrations  show  some  of  th 
more  recently  dtKigned  machine  tools  made  by  The  Americ-j 
Tool  Works  Company. 

The   18-in.   high  speed  manufacturing  lathe  shown  in   Fig. 
is  specially  designed  for  the  use  of  high-speed  tools,  and  wi 
maintain   a  continuous   cutting  speed    of  from    150   to   200   f 
per  minute,  depending  on  the  nature  of  the  material,  on  woi 
from  1  to  4  ins.  in  diameter.     It  is  driven   by  a  4-in.  doub' 
belt,  and  this,   with   the  large  diameter   of  all    three  steps  ( 
the   cone    pulley,    makes    a   very   powerful    drive.     The   desi^ 
throughout  is  very  strong  and  substantial,  so  that  the  limit  o 
the  work  is  at  the  tool  rather  than  at  the  belt.     Geared  feed 
are  provided,  which  may  easily  be  changed  by  means  of  th* 
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,U-  under  the  headstotk.     A  plentiful  supply  of  water  is 
(I  on  tlie  cutting  tool  through  the  flexible  tube. 

lathe  shown  in  Fig.  2  has  an  all  gear  headstock,  which 
miUe  and  efficient,  and  in  addition  to  greallj'  increasing 
power  of  the  lathe  and  affording  a  quick  and  convenient 
iod  of  cdianging  the  speeds,  the  "expense  of  changing  will 
,    ly  .small  if  at  any  time  it  is  desired  to  change  from   a 
to  a  motor  drive.     Six  steel  cut  gears,  which   have  wide 
.  and  coarse  pitch,  furni.sh   four  speed  changes,  and  are 
iiicd   by  the  two   levers  at  the  front  of  the  head.     These 
-   are  completely   housed    in,    thoroughly   lubricated,    and 
at    low   pitch   line   velocities,    thus   reducing   the  noise  to 
-liiiinuim.  ">  V  ''■■'' 

i'lif>  lathe  shown  in  Fig.  3  is  equipped  with  a  friction  head, 
,1  has  a  turret   mounicd  on  the  shears.    The  [riction  back 
,ii'  may  be  thrown  in  or  out  of  service  instantly  by  shift- 
■  :-  I  lie  lever  at  the  front  of  the  head.     This  feature  is  espe- 
,  i.illy   valuable    in    handling    work    requiring    frequent    inter- 
change  between    the    fast   and    slow    speeds.        The    turret    is 
iijiiipp^d    with    power   feed   and,  if  desired,   it   may  be   placed 
on   ilie  carriage  instead  of  on  the  shears,  or  be  made  round 
ill  SI  cad  of  hexagonal. 

The  heavy  pattern  48-in.  planer  with  four  heads,  illustrated 
ill  F*ig.  4.  is  equipped  with  an  improv  d  shifting  mechanism, 
which  prevent.s  the  shrieking  of  the  belts  and  reverses  the 
;al.l»^  without  shock  or  jar.  The  heads  on  the  cross  rail  are 
made  risht  and  If  ft.  in  order  to  permit  of  planing  close  to- 
ucilicr.  The  design  throus^hont  is  such  that  the  planer  may  be 
operated  at  comi»aralively  high  cutting  and  return  speeds,  and 
lull  advantage  may   be  taken  of  the  high-sp?e,1  steels. 

Fig.  5  illustrates  a  back  geared  crank  shaper  driven  by  a 
( (instant  speed  motor  mounted  on  an  extension  of  the  base  and 
loiuiocted  by  spur  gpars  to  the  driving  shaft  of  the  speed  box. 
vhicli  furnishes  foiw  speed  changes.  The  back  gear  ratio  is 
:'4.3  to  1,  thus  allowing  exceptionally  heavy  cuts  to  be  taken. 
The  design  of  the  rocker  aim  and  column  is  such  that  a  3^^- 
iii.  .sliafl  may  be  passrd  under  the  ram  for  key-seating.  The 
machine  has  lieen  carefully  designed,  with  a  view  to  rapidly 
chucking  and  machining  all  classes  of  work,  usually  handled 
on  this  tyi)e  of  tool. 

The  4-ft.  radial  drill  shown  in  Fig.  (5,  which  holds  the  rec- 
ord for  rapid  drilling,  is  of  unusually  heavy  design,  and  is 
well  adapted  for  the  use  of  high-speed  drills.  It  has  a  depth 
uaiige  and  a  trip  which  acts  automatically  at  the  full  depth 
of  the  spindle,  preventing  breakage  of  the  feed  mechanism. 
The  speed  box  of  thr'  geaied  friction  type  furnishes  four 
changes  of  speed  by  means  of  the  two  levers;  the  spindle  has 
sixteen  changes  of  speed,  arranged  in  geometrical  progression 
from  'l<\  to  2f.7  r.p.m.  The  column  is  of  the  double  tubular 
f.vpo,  and  the  arm  is  of  a  parabolic  beam  and  tube  section, 
"Ahich  gives  the  greatest  resistance  to  the  bending  and  tor- 
~i'>nal  strains.     A  lapping  mechanism  is  carried  on  the  head. 

The  column  of  the  25-in.  upright  drill  press  shown  in  Fig. 
~  is  of  large  diameter,  and  is  firmly  braced  at  the  back,  thus 
iving  the  drill  exrei)tional  solidity  and  stiffness.  The  spindle 
'as  a  patent  quick  return,  and  the  automatic  stop  to  the  down 
i'^'d  is  set  by  graduation  on  tho  spindle  and  is  readily  ad- 
i'lsted. 


the  United  States,  Canada  and  Mexico,  where  it  has  been 
applied  to  25.000  cars  and  4.''>0  buoys  and  beacons.  The  steam 
heating  systems  of  this  company  have  been  adopted M)y  over 
150  railroads  in  the  United  States  and  applied  to  IG.OOO  cwjr%. 
The  simplicity  of  oi)eratioa  and  the  economy  of  maintenance 
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riMXiRi:.SS    IN    PINTSCH    G.^S    LK.UTlNt;. 

of  this  system  has  caused  it  to  be  adopted  as  standard  by  a 
majority  of  the  railroads  and  lighthouse  departments  of  the 
world.  A  graphic  illustration  of  the  progre.ss  of  Pintsch  light- 
ing is  presented  in  the  accompanying  diagram. 


ELECTRICALLY  OPERATED  WHISTLE  VALVE. 


This  is  a  device  whereby  an  air  or  steam  signal  whistle 
may  be  operated  at  any  distance,  by  the  pre.ssure  of  a  button 
located  at  any  desired  point.  In  a  large  shop  or  yard  such 
a  device  is  invaluable  in  caMins  foremen  to  the  t  lephone. 
The  engraving  illustrates  the  standanl  type  for  all  ordinary 
pressures  of  steam.  .-\iiy  v«»ltage  of  either  direct  or  alter- 
nating current  may  b?  pi*o\nded  for  in  the  winding  of  the 
actuating   solenoid.     Any   whi.«!ile   up   to   3-in.    diameter   may 
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ELECTRIC.MJ.Y  OI'KK.VTKD   WHISTLE  V.VLVE. 


PROGRESS  IN  PINTSCH  CAR  LIGHTING. 


The  carefully  kept  statistics  of  the  Julius  Pintsch  Company, 
•if  Berlin,  showing  progress  in  the  application  of  gas  for  car 
'  tihting,  are  always  interesting.  At  the  present  time  134.855 
'  ars,  Ci.191  locomotives  and  l,51fi  buoys  and  beacons  are 
'Hiipped  with  this  system  of  lighting;  in  conjunction  with 
vhich  364  special  .cas  works  have  been  equipped  to  manu- 
lacttire  and  compress  the  gas.  During  the  year  1904  3,084 
'  irs  and  60  buoys  and  beacons  have  been  equipped  in  the 
I'liited  States  and  Canada  with  the  Pintsch  lighting  system, 
^124  cars  having  been  equipped  with  the  Safety  Car  Heating 
3nd  Lighting  Company's  standard  system  of  steam  heating. 
Hintsch   lighting  has  been  adopted  by  over  200   railroads  of 


be  operated  at  pressures  of  from  75  to  150  lbs.,  and  when 
provided  with  a  lar.erer  valve,  (Mn.  whistles  may  be  operated. 
The  action  of  the  solenoid  is  to  draw  down  the  iron  cone  and 
l)ress  down  the  curved  lever,  which  ojiens  a  small  pilot  valve 
under  the  main  valve,  admitting  sisam  to  the  expansion  cjiam- 
ber  above.  The  main  valve  is  balanced,  and  further  motion 
of  the  lever  opens  if.  opei-ating  the  whistle.  A  spring  seats 
the  pilot  valve  when  tlie  current  is  turned  off.  and  another 
spring  raisss  the  solenoid  plunger  when  otit  of  action.  The 
device  may  be  used  with  the  Churcher  alternating  rectifier, 
which  converts  alternatintj  into  direct  current  of  any  required 
voltage.  At  the  Wilmington  shops  of  the  Pennsylvania  Rail- 
road eight  of  tliFse  whistles  are  used  in  the  fire  alarm  sys- 
tem. At  the  works  of  the  Lodge  &  Shipley  Machine  Tool  Com- 
pany, Cincinnati,  O.,  a  whistle  has  been  in  use  nearly  two 
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years,  and  enables  Uie  office  to  signal  any  of  the  foremen  or 
engineers,  thus  saving  a  great  deal  of  time  in  finding  them. 
It  is  used  in  connection  with  their  private  telephone  system. 
Further  information  may  he  obtained  from  the  Chiircher 
Electric  &  Manufacturing  Company,  Cincinnati,  O. 


PERSONALS. 


Falls  Hollow  Stayuolts. — A  I.ir^'e  order  for  this  iron  has 
been  received  from  the  Western  Australiain  (Jovernment  Kailways 
and  also  from  the  Cuba  Company  for  an  important  railroad  in 
Cuba. 


BOOK  NOTES. 


Civil  Engineebs'  Club  of  Cleveland. — A  souvenir  book  giving 
the  history  of  the  organization,  with  photographs  of  past  presi- 
dents, has  been  received  from  Mr.  J.  C.  Reardsley,  secretary  of  the 
club. 


Ferric  and  Iloliographic  Processes;  a  Handbook  for  Photographers. 
Draftsmen  and  Sun  Printers.  P.y  George  E.  Brown.  Pub- 
li.shed  bv  Tennant  &  Ward,  2S7  Fourth  avenue.  New  York. 
lOOr,.     Price,  $1. 

This  little  book  of  l.'iO  pages  is  devoted  entirely  to  method.s  of 
reproducing  drawing.s  from  tracings.  It  presents  the  subject  com- 
prehensively, and  includes  complete  descriptions  and  examples  of 
various  sun  printing  methods.  It  is  surpri.sing  to  find  that  there 
are  so  many  good  processes. 


Transactions  of  the  American  Society  of  Mechanical  Engineers. 
Vol.  XXV,  1904.  Report  of  the  48th  and  40th  meetinjrs  of  the 
Society.  l.ir».5  pages.  Published  by  the  Society  from  the 
Library  Building,  12  West  Thirty-first  .street.  New  York  City, 

Among  the  papers  of  special  interest  to  our  readers  are :  "What 
Are  the  New  Machine  Tools  to  Be,"  by  John  E.  Sweet;  "Road 
Tests  of  Consolidation  Freight  Loromotives,"  by  E.  .\.  Hitchcock: 
"Testing  liocomotives  in  England."  presented  by  the  Institution  of 
Mechanical  Engineers ;  "Experiments  with  a  r>nthe-TooI  Dyna- 
mometer." by  J.  T.  Nicholson,  and  "Locomotive  Testing  Plants," 
by  W.  P.  M.  Goss. 


Webster's   International    T>ictionary.     Publish(>d   by   G.   &   C.  ISIer- 
riam  Company.  Springfield,  Mass.     Price.  JplO.T.'*. 

This  is  a  new  and  enlarged  edition,  printed  from  new  plate.s,  and 
contains  a  supplement  of  25.000  additional  words,  a  completely 
revised  gazeteer  of  the  world,  a  (•omT>lotely  revised  biojiraphical 
dictionary  and  other  improved  and  enlarged  departments.  It  is 
impossible  to  "review"  such  a  work.  It  is  sufficient  to  state  that 
in  the  office  or  the  library  this  new  edition  is  indispensable  to 
thase  who  dosire  to  use  the  English  language  correctly.  In  the 
publication  office  of  this  journal  thp  pazeteer  alone  is  worth  many 
times  the  price  of  the  work.  It  is  a  truly  International  dic- 
tionary, and  .vet  has  not  lost  any  of  its  value  as  an  American  dic- 
tionary. The  words  are  easil.v  found,  the  pronunciations  are 
given,  the  meaning  is  clearly  stated,  and  the  growth  of  words  in 
traced.  It  is  a  wealth  of  words,  and  is  especi.illy  strong  in  scien- 
tific terms,  the  lack  of  which  has  been  a  weakness  in  previous 
works  of  the  kind. 


Elements  of  Mochaiiics  :  Forty  T^ossons  for  T»p£rinn<<r>;  in  EnsinetM'- 
inir.  By  Mansfield  ;\Ierriman.  Professor  of  Civil  Ensineerinir. 
T-ehiffh  T^niversity.  172  puges.  illustrated.  Pnplishod  hv  .Tohii 
Wiley  &  Sons.  4:!  East  1i>th   street.  New  York.      l'rice.'."R1. 

This  work  pre.sent.s  the  subject  of  mechanics  in  an  elementary 
way.  The  work  is  closely  associated  with  experience  "by  which 
alone  the  laws  of  mechanics  can  be  established."  It  contains  many 
numerical  illustrations  and  probloms.  as  exerci.sos  for  the  student. 
The  author  of  this  work  believes  it  to  be  necessary  to  divide 
mechanics  into  two  courses,  one  being  elementary  for  the  freshman 
year  and  tho  other  advanced,  after  completing  calculus.  Hp  be- 
lieves the  principles  and  fundamental  methods  to  be  vitally  neces- 
sary and  the  present  work  deals  with  the  subject  without  higher 
mathematics.  Knnwledce  of  calculus  is  indispensable  to  a  com- 
plete knowledge  of  mechanics,  but  as  most  students  wait  for  the 
calculus  before  taking  up  the  subject  seriously  many  who  might 
understand  the  principles  mi.ss  mechanics  altogether.  Professor 
Merriman  intends  this  book  for  manual  training  schools  and  fresh- 
man classes  in  engineering  colleges,  this  to  form  a  foundation  for 
an  advanced  course  later  on.  The  book  meets  a  definite  need  and 
it  carries  out  the  idea  of  the  author  admirably. 


Mr.  W.  S.  Murriau  has  been  appointed  master  mecbauic    i 
the  Southern  Railway  at  Spencer,  N.  C. 


Mr.  J.  T.  Stafford  has«been  appointed  assistant  master  r 
chanic  of  the  Fere  Marquette  Railway  at  Grand  Rapids,  Mi 


Mr.  W.  P.  Kaderly  has  been  appointed  master  mechanic 
the  Southern  Railway,  with  headquarters  at  Alexandria,  V, 


Mr.  E.  S.  Fitzsimmons  has  been  appointed  general  ma.- 
boiler   maker   of    the    Erie   Railroad,    with    headquarters 
Meadville,  Pa. 


Mr.  W,  D.  Lowry  has  been  appointed  master  car  builder 
the    Cincinnati,    Hamilton   &   Dayton,    with    headquarters 
Lima,  O. 


Mr.  F.  A.  Delano  has  been  elected  president  of  the  Wabai- 
Pittsburg  Terminal,  to  succeed  Mr.  Joseph  Ramsey,  Jr.,  ; 
signed. 


Mr.  J.  F.  Fleischer  has  been  appointed  master  mechanic  of 
the  Chicago  &  Northwestern,  with  headquarters  at  Sioux  City, 
Iowa. 


Mr.  H.  B.  Sutton  has  been  appointed  master  mechanic  of 
the  Newton  &  Northwestern  Railroad  at  Boone,  la.,  to  succeed 
Mr.  L.  L.  Collier. 


Mr.  C.  H.  Weaver  has  been  appointed  supervisor  of  air 
brakes  of  the  Lake  Shore  &  Michigan  Southern,  with  hea-J 
quarters  in  Cleveland. 


Mr.  Thomas  Marshall  has  been  appointed  master  mechanic 
of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Railway,  with 
offices  at  St.  Paul,  Minn. 


Mr.  G.  A.  Gallagher  has  been  appointed  master  mechanic  of 
the  Illinois  Southern  Railroad,  with  headquarters  at  Sparta, 
III.,  to  succeed  Mr.  R.  J.  Farreil,  resigned. 


Mr.  J.  F.  Sheahan  has  been  appointed  master  mechanic  of 
the  Southern  Railway  at  Atlanta,  Ga.,  having  been  trans 
ferred  from  Spencer,  N.  C. 


Mr.  J.  T.  Robinson  has  been  appointed  acting  master  me- 
chanic of  the  Seaboard  Air  Line  at  Savannah,  Ga.,  to  succeed 
Mr.  A.  J.  Poole,  transferred. 


Mr.  W.  S.  Murray  has  been  appointed 'electrical  engineer  of 
the  New  York,  New  Haven  &  Hartford  Railroad,  with  head- 
quarters at  New  Haven,  Conn. 


Mr.  W.  J.  Hoskins  has  been  appointed  master  mechanic  o( 
the  Chicago  &  Eastern   Illinois  Railway  at  Danville,  111. 


Mr.  F.  H.  Weatherby  has  been  appointed  master  mechanic 
of  the  Tacoma  Eastern,  with  office  at  Bismarck,  Wash.,  to 
succeed  Mr.  Robert  Bagley. 


Mr.  John  H.  Fulmer  has  been  appointed  master  mechanic 
of  the  Schuylkill  Division  of  the  Pennsylvania  Railroad,  with 
headquarters  at  Mt.  Carbon,  Pa. 


Mr.  H.  H.  Maxfield  has  been  promoted  from  the  position  of 
assistant  engineer  of  motive  power  of  the  Pennsylvania  Rail- 
road at  Jersey  City  to  that  of  master  mechanic  at  Tren- 
ton, N.  J. 


Mr.  E.  D.  Andrews  has  been  promoted  from  the  position  of 
road  foreman  of  the  Chicago.  Rock  Island  &  Pacific  at  Shaw- 
nee, Oklahoma,  to  that  of  master  mechanic,  with  headquar- 
ters at  Dalhart,  Texas. 
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Mr.  S.  M.  Dolan,  master  mechanic  of  the  Southern  Railway, 
;ias  been  transferred  from  Atlanta,  Ga.,  to  St  Louis,  Mo. 


Mr.  S.  C.  Graham  has  been  appointed  master  mechanic  of 
itie  Chicago  &  Northwestern,  with  headquarters  at  Kaukauna, 
Wis.,  being  transferred  from  Lalce  City. 


Air.  O.  J.  Kelley,  master  mechanic  of  the  Baltimore  &  Ohio, 
has  been  transferred  from  Parlversburg,  W.  Va.,  to  Grafton, 
\V.  v.,  to  succeed  Mr.  W.  S.  Galloway,  promoted. 


Mr.  R.  E.  Smith,  assistant  to  the  general  manager  of  the 
Atlantic  Coast  Line,  has  been  appointed  general  superintendent 
of  motive  power,  with  headquarters  at  Wilmington,  N.  C. 


Mr.  W.  P.  Daseh  has  been  appointed  master  mechanic  of 
J  lie  Annapolis,  Washington  &  Baltimore  Railway,  with  head- 
quarters at  Annapolis,  Md.,  succeeding  Mr.  J.  L.  Beall,  resigned. 


Mr.  P.  S.  Hursh  has  been  appointed  general  boiler  inspector 
of  the  New  York,  New  Haven  &  Hartford  Railroad,  with  head 
quarters  at  New  Haven,   Conn.,  succeeding   Mr.   E.    S.   Fitz- 
simmons. 


Mr.  Charles  W.  Allen  .has  been  appointed  assistant  to  the 
superintendent  of  motive  power  of  the  Philadelphia  &  Read- 
ing, with  headquarters  at  Reading,  Pa.  He  will  have  charge 
of  the  shops  of  the  road. 


NEW  CATALOGS. 

I\    WRITING    FOB    THESE    CATALOGS    PLEASE    MENTION    THIS    PAPEB. 
.\LTEI!>'ATING     CURRENT     SOLEKOID     SWITCHES. BuHetio     No.     3 

from  the  American  Electric  &  Controller  Company,  New  York  City. 

Supplies  and  Cab  Specialties. — Catalog  No.  153  from  the 
.T.  G.  Brill  Company,  Philadelphia,  Pa.,  describes  the  various  spe- 
cialties made  by  them. 


Dkill  Gbindeks. — Catalog  No.  90  from  Wilmarth  &  Mormau 
Company,  Grand  Rapids,  Mich.,  describes  the  various  styles  of  the 
"New  Yankee"  drill  grinder. 


Small  Belted  Motors  and  Genebatoks. — Bulletin  51  from  the 
Crocker- Wheeler  Company,  .Ampere,  N.  J.,  describes  their  form  F 
machines  and  illustrates  several  typical  applications. 


Jackass  Power. — A  small  pamphlet  from  the  Luca.s  Machine 
Tool  Company,  Cleveland,  O.,  which  pointedly  emphasizes  the  ad- 
vantages of  their  power  forcing  press. 


Fan  Motors. — Two  folders  from  the  Westinghouse  Electric  & 
Manufacturing  Company,  Pittsburg.  Pa.,  describing  their  desk 
and  wall  types  of  fan  motors,  for  direct  and  alternating  current 
circuits. 


Ma«iiine  Tools. — A  large,  loose  loaf  c-alalog  from  The  Aniori- 
<au  Tool  Works  Company,  Cincinnati,  O.,  de.«!cribing  their  com- 
plcfc  lino  of  machine  tools,  which  includes  lathes,  shai>ers,  planers 
and  vertical  and  radial  drills. 


Crane  Separators. — Tbe  Crano  Company.  Chicago,  have  issued 
an  advance  circular  describing  their  .steam  and  oil  separators  made 
in  sizes  from  1  to  30  ins.,  and  in  horizontal,  vertical,  angle  and 
distributing  types.  Copies  may  be  had  by  asking  for  "Advance 
Circular  No.  01." 


.T.\CKS. — This  is  the  title  of  a  24-page  pamphlet  by  the  Buda 
Foundry  and  Manufacturing  Company,  of  Chicago,  illustrating 
I  heir  ratchet,  friction  and  ball-bearing  jacks  for  track,  bridge, 
locomotive  and  car  works.  Lists  of  repair  parts  and  information 
concerning  size,  weight  and  capacity  of  each  style  are  included. 

Planer  Dbives. — Bulletin  No.  47  from  the  Northern  Electrical 
Manufacturing  Company.  Madison,  Wis.,  contains  a  reprint  of 
two  articles  by  Mr.  J.  C  Steen  on  tests  of  motor-driven  planers 
which  appeared  in  the  August  and  September,  1904,  issues  of  this 
journal.  The  bulletin  is  illustrated  with  several  applications  of 
Northern  motors  to  planers. 


Portable  Tools. — The  various  portable  tools  for  railway  repair 
shops  made  by  H.  B.  Underwood  &  Co.,  Philadelphia,  Pa.,  are  very 
completely  described  in  their  1905  catalogs. 

Falls  Hollow  Stay  Bolt  Compaky. — Under  the  heading  of 
"Irrefutable  Evidence,"  this  company  has  issued  a  32-page  pamph- 
let concerning  their  staybolts  and  staybolt  material.  It  opens  with 
an  introductory  chapter  describing  the  material  and  stating  its 
use.  This  is  followed  by  observations  by  Mr.  John  Livingston  and 
by  15  pages  of  reports  of  experience  and  tests  of  hollow  staybolts 
on  a  large  number  of  railroads.  A  list  of  77  railroads  are  enumer- 
ated in  a  partial  list  of  customei-s.  The  second  part  of  the  pamph- 
let contains  similar  letters  and  report'*  from  leading  marine  and 
stationary  boiler  manufacturers.  This  company  has  gone  into  the 
subject  of  staybolt  iron  exhaustively  and  has  accumulated  valuable 
information.  Copies  of  this  pamphlet  will  be  sent  to  any  railroad 
man  making  application  for  it. 

Carey's  Roofing  Products. — The  Philip  Carey  Manufacturing 
Company,  Lockland,  Cincinnati,  Ohio,  have  issued  a  number  of 
illustrated  pamphlets  describing  their  specialties.  One  is  devoted 
to  85  per  cent,  magnesia  locomotive  lagging  for  locomotive  boilers. 
This  pamphlet  contains  a  number  of  excellent  engravings  of  well 
known  locomotives  and  discusses  the  merits  of  magnesia  lagging 
for  protecting  the  boilers.  It  also  deals  with  its  use  for  steam 
pipe  coverings.  Two  other  pamphlets  on  magnesia  illustrate  its 
application  to  steam  pipes  and  boilers  and  includes  a  number  of 
asbestos  packing  specialties.  A  larger  pamphlet  entitled  "Carey's 
Magnesia"  contains  illustrations  showing  the  application  of  this 
pil)e  coveririg  in  some  of  the  best  known  power  stations  and  build- 
ings in  the  country,  including  such  buildings  as  the  St  Regis  Hotel. 
New  York  City,  and  ships  of  the  United  States  Navy.  The  Carey 
roofing  is  described  in  another  pamphlet,  which  illustrates  its 
method  of  application  and  discusses  its  merits  and  fireproof  quali- 
ties. An  additional  pamphlet  contains  testimonials  from  individ- 
uals, firms  and  corporations  using  the  Carey  products. 


NOTES. 


Magnus  Metal  (Umianv. — This  (oniiMuiy  has  moved  itsexecutive 
ofhces  to  Suite  No.  1014,  Trinitj-  Buildiug,  No.  Ill  Broadway,  New  York. 

.American  Locomotive  Company. — TliLs  company  has  removed 
its  offices  from  the  Broad  Exchange  Building  Jo  the  Trinity  Build- 
ing, 111  Broadway,  New  York,  where  they  will  occupy  an  entire 
floor. 


IjOcomotive  .\ppliance  Compa.ny. — New  offices  of  this  company 
have  been  established  in  Suite  400,  Old  Colony  Building,  Chicago, 
where  correspondence  should  be  addressed.  A  cordial  invitation  is 
extended  for  friends  to  call  "earlv  and  often." 


The  American  Nut  &  Bolt  Fastener  Company  have  removed  their 
general  offices  to  their  new  factory,  corner  of  Ridge  avenue  and 
Rebecca  street,  Allegheny.  Pa.,  where  they  have  increased  their 
output  to  five  times  its  amount  when  in  the  old  quarters.  The  plant 
is  equipped  with  new  and  modern  machinery  built  specially  for  the 
manufacture  of  the  Bartiey  fastener.  This  company  reports  that 
their  books  are  filled  with  orders. 


Westinghouse  Electi:ic  and  Manufacturini;  Company. — 
The  South  Side  F]levated  Railway  CJomitany  of  Chicago  has  con- 
tracted with  this  company  for  complefe  «»«mipnionts  for  seventy 
cars,  which  includes  multiple  control  ;tp|>aralu<  ami  one  hundred 
and  forty  7.''>-h.p.  motors.  The  motors  are  of  siK-cial  de>ign.  and 
are  in  line  with  the  re-eijuipment  of  this  system.  The  cars  will 
be  operated  in  trains  of  five,  three  of  which  will  be  motor  cars. 

•    ■  -.11  ^     -  .    ■_  _ 

Crocker-Wiieeleb  Company. — Mr.  A.  C.  Bunker,  formerly  con 
nected  with  the  Stanley  Electric  Manufacturing  Company,  and  Mr. 
W.  C.  Appleton,  formerly  with  the  General  Electric  Company,  hav 
become  a>ssociated  with  the  engineering  and  contract  departments, 
respectively.  Both  of  these  gentlemen  are  alternating  current  en- 
gineers, and  have  been  added  to  the  force  to  lake  care  of  the  rapid- 
ly increasing  business  in  this  line. 

Adreon  &  CoMP.VNV. — This  company  announces  that  they  have 
secured  exclusive  selling  rights,  covering  the  railroads  of  the  United 
States,  for  "Anti-Selenite  Boiler  Scale  Solvent."  This  is  a  veget- 
able compound  manufactured  in  Monterrey.  Mexico.  It  is  claimed 
to  be  remarkably  effective  in  removing  .scale  under  all  conditions 
and  to  protect  the  metal  of  the  boilers.  Tliis  solvent  received  a  gold 
medal  at  the  Ixiuisiana  Exposition.  Further  information  may  be 
obtained  from  Adreon  &  Company,  Security  Building,  St.  Louis, 
Mo. 
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DlAMO>D  CHAI.N  &  MAMTFAtTUBINU  COMPANY. — Mr.  L.  D.  Bol- 
ton,  heretofore  Chicnjjo  representative  of  tlie  Federal  Miiniifactur- 
ing  Company,  is  now  vvitli  the  Diamond  Chain  »&  Mamifacturinj; 
Company  of  Indianapolis,  and  will  represent  that  company  in  the 
Middle  and   Western   States. 


WtLLMAN-SEAVEij-MoKGAN  CoMi'AXY. — Mr.  Goo.  B.  Damon, 
manager  of  the  New  York  otti(  e.  has  heen  transferred  to  an  impor- 
tant position  in  the  enginetriiii;  and  sales  department  at  Cleveland. 
Mr.  W.  A.  Stadelman,  formerly  of  the  Brown  Hoisting  Maihinery 
Company,  has  succeeded  Mr.  Damon  as  manager  of  the  New  York 
office  at  412  Broadway. 


The  Xii,K.s-BKMENT-Po.\r)  Co. — This  company  hys  leased  an  en- 
tire door  in  the  new  Trinity  I'.iiilding.  at  111  Broadway,  New  York, 
and  will  be  located  there  after  May  1st.  The  executive  offices  have 
been  located  in  New  York  since  the  organization  of  the  company 
under  its  present  title.  Tin-  Nilos-I5emenl-l*on<l  Comi»aiiy  em- 
ploys about  o.^XK)  workmen,  and  has  two  factories  in  Philadelphia, 
one  in  Hamilton,  Ont. ;  one  in  IMainlitld.  N.  .1..  an<l  il  also  owns 
the  I'ratt  A:  Whitney  Company  at  liartford.  Conn.,  thus  consti- 
tuting this  company  the  largest  builder  of  irou-workiug  machinery 
in  the  world. 


Amewcan  Water  Soitener  Company. — This  company,  of 
Philadelphia,  Pa.,  reports  that  the  Norfolk  &  Western  Railway  has 
jiust  placed  with  them  an  order  for  a  water  .softening  plant  having 
a  capacity  of  2r»0,(X)0  gaIlou.s  per  day,  for  the  roundhoase  at 
Columbus,  O.  This  is  to  replace  a  lOO.OOO-gallon  per  day  plant  in- 
stalled a  year  ago,  but  which  is  too  small  for  the  present  rciiuire- 
monts.  The  company  also  reports  that  in.stallations  of  the  P»ruun- 
Lowener  water  st)ftener  have  been  madi'  <>n  r.-tilroads  in  the  ITiiited 
States,  Argentine  I*ei>ublic,  Chile.  Sjialn.  l^enmark.  Sweden  and 
Uu.ssia,  while  the  installation  aiuoii;:  industrial  plants  covers  prac- 
tically every  country  on  the  glol>e. 


NovKL  Industiual  Beneficial  .\s.sociation. — The  shop  em- 
ployees of  the  Crocker-AVheeler  Company  have  organized  a  bene- 
ficial association.  Kvery  ompltiyee  who  pays  In  cents  a  week  to 
the  association  will  be  entitled  to  $10  a*  week  for  20  weeks  during 
incapacity  through  illness.  If  he  dies,  his  family  will  receive  .$1(K). 
The  payment  of  liO,  ."Jtl  or  iO  cents  a  week  entitles  him  to  JjJl."*,  .fJO 
or  $25  respectively,  with  death  benefits  of  $150,  $2(»0  or  $2."iO.  The 
company  contributes  au  amount  e<pial  to  the  dues  jiaid  to  the  asso- 
ciation. Thus,  if  .$t»,000  are  paid  yearly  in  dues,  tlie  income  of  the 
association  will  be  $12,000.  The  company  does  not  roqtiire  repre- 
sentation in  the  association,  which  will  be  run  entirely  by  the  em- 
ployees. 

Ciric.\(;o  PxKTJMATU  Tool.  Company.— Mr.  J.  W.  Diintley,  the 
president  of  this  company,  sailed  for  Europe  .Vpril  ISth,  taking 
five  stylos  and  sizes  of  electric  drills  for  the  trade  of  the  Con- 
soli<lated  Pneumatic  Tool  Company,  au  iuipDrt.int  demand  having 
developed  for  this  class  of  tools.  Tests  will  be  made  to  demon- 
strate their  performan«e.  The  business  of  the  Chicago  Pneumatic 
Tool  Company  is  better  than  it  has  ever  been.  The  month  of 
•March  last  was  the  best  month  since  May,  ]',»)'.'>.  In  .\pril,  up  to 
and  including  the  ISth,  the  increase  in  the  number  of  tools  sold 
over  corresponding  days  of  the  month  of  March  was  49  per  cent., 
ami  an  increase  of  222  per  cent,  over  corresponding  days  of  .Vpril, 
1!W4.  Foreign  Imsiness  has  al.so  increased.  Altogether,  the  pres- 
ent year  seems  likely  to  be  the  best  in  the  history  of  the  pneumatic 
tool  business. 


SriiiTKVANT  Ceneuatinc;  Skt.s. — The  rapid  .advance  of  the  B. 
F.  Sturtevant  Company.  Boston.  Ma>s.,  in  the  electrical  tield  has 
been  noticeable,  and  is  practically  marked  at  this  tin\e  by  the  Issue 
of  their  Bulletin  No.  •}.■>,  showing  various  types  and  sizes  of  gen- 
erating sots.  These  range  from  .'{  to  KM)  k.w.,  the  smallest  size 
being  driven  by  a  ."ii/;  x  3  vertical  engine,  and  the  largest  by  a 
14  X  14  horizontal  center-crank  engine.  A  separate  .series,  ranjrinj: 
from  7]-2  to  HK»  k.w,.  is  equipped  with  vertical  compound  engines. 
•Vll  the  types  of  Sturtevant  engines  illustrated  are  comiiletely  in- 
cIoKe<l  and  arranged  with  watershed  partitions,  to  prevent  the 
water  from  the  piston  rod  stufliii'.:  box  reaching  the  interior  of  the 
frame.  .Ml  interior  bearings  are  supplied  with  oil  under  a  system 
of  forced  lubrication,  tliereby  securing  a  mechanical  efficiency  con- 
siderably in  excess  of  00  per  cent.  Many  of  tlie-<e  generating  sets 
in  the  vertical  simple  and  compound  types  have  been  designed  to 
meet  the  rigid  specifications  of  the  I'liited  States  Navy  Depart- 
ment, and  their  sin-cessful  passage  through  the  inspector's  I'.atids 
appears  to  b<>  the  best  evidence  of  the  standard  which  is  being 
maintained  by  this  company. 


Law;e  Power  Umts. — The  Administrative  County  of  London 
and  Di.-trict  Klectrie  I'ower  Company,  which  is  responsible  to  a 
louniiiitee  of  the  BritLsh  House  of  Lords,  is  planning  to  construct 
three  electric  plants  for  generating  current  to  supply  the  whole 
of  IjoncUm  and  those  suburbs  controlled  by  the  London 
County  Council.  Each  plant  is  to  consist  of  six  turbo-generators, 
i-ach  of  10.000  k.w.  normal  and  20,000  maximum  capacity,  making 
a  maximum  total  of  300,000  k.w.  As  these  power  units  are  larger 
than  any  ever  constructed,  experts  have  been  appointed  to  decide 
upon  the  practicability  of  units  of  this  size.  The  electrical  ex- 
perl  chosen  for  this  important  problem  is  Mr.  C.  F.  L.  Brown,  of 
Brown,  Boveri  &  Cie.  The  Crocker- Whether  Company.  American 
licen.sees,  should  be  gratified  by  this  mark  of  confidence  in  the 
.ibility  of  Mr.  Brown. 


Stanua!  0  Koi.i.ER  Beai  iNu  COMPANY. — Mr.  S.  S.  Eveland,  vice- 
president  and  general  manager  of  the  Standard  Holler  Bearing 
("tmipany,  luis  purchased  for  that  company  the  machinery,  mer- 
chandise, a.ssets  and  good  will'  of  the  .steel  ball  business  of  the 
Federal  Manufacturing  Company,  of  Cleveland.  Thus  transac- 
tion, which  was  for  cash,  amounted  to  a  quarter  of  a  million  dol- 
lars. The  Federal  Manufacturing  Company  has  manufactured 
steel  balls  for  twenty  years,  and  has  the  largest  factory  for  that 
ptirpose  in  the  world.  The  Standard  Company  bought  the  busi- 
ness of  the  Grant  Ball  Company  a  year  ago,  and  since  then  has 
iiia<!e  fi.MU  4.0otMK)0  to  5,000,000  balls  per  week.  With  the  Fed- 
eral <'oiiipany's  facilities  moved  to  Philadelphia,  the  capacity  will 
be  increased  to  500,1)00.000  balls  per  year.  The  extensive  plant 
in  Philadelphia  has  been  enlarged  to  accommodate  the  additional 
machinery.  Mr.  Ilobert  H.  Grant,  formerly  of  the  Grant  Ball 
Company,  is  superintendent  of  the  Standard  Holler  Bearing  Com- 
pany; .Mr.  Thomas  J.  Heller  is  manager  of  the  ball  sales  depart- 
ment :  .Mr.  F.  M.  iJermane  is  Western  sales  manager  in  Chicago, 
•ind  .Mr.  S.  S.  Eveland  is  vice-president  and  manager.  All  of  these 
gentlemen  have  had  exceptional  experience  in  the  manufacture  of 
ball  and  roller  bearings. 


Hkmoval  of  American  Stefx  Foundries.— The  executive 
offices  of  the  American  Steel  Foundries  until  lately  were  located 
at  No.  74  Brotidway,  New  York.  With  the  object  of  concentrating 
all  of  the  departments,  it  was  found  necessary  to  lease  the  entire 
eleventh  floor  of  the  recently  completed  building  known  as  No. 
42  Broadway,  and  henceforward  communications  should  be  sent 
to  this  new  a<ldiess.  It  is  well  known  that  in  the  new  movement 
towards  consolidation  of  allied  industries  one  of  the  chief  elements 
of  success  involves  the  systematizing  and  harmonizing  of  every 
branch  of  the  business.  With  this  end  in  view,  the  executive 
officers  of  the  American  Steel  Foundries  are  inaugurating,  simul- 
taneously with  the  removal,  a  new  system  of  accounting  and  dis- 
tribution of  orders,  which  will  improve  the  organization  and 
simplify  their  work.  This  will  assist  them  in  taking  care  of  the 
many  large  orders  they  are  receiving  due  to  the  increased  demand 
for  new  equipment  by  the  railroads  and  other  large  producers. 
The  otitput  of  their  eight  plants  for  all  kinds  of  steel  castings  is 
enormous,  and  they  are  always  in  a  position  to  undertake  new 
work  and  make  prompt  deliveries.  With  the  acquisition  of  the 
Simplex  Railway  Appliance  Company,  they  are  even  better 
e(|uiiM»ed  than  ever  to  fill  the  requirements  of  railroad  companies 
and  car  builders. 


Pini.ip  Carey  Manufacturing  Company. — This  company  has 
recently  completed  a  new  roofing  factory  at  Lockland,  Ohio,  which 
is  one  of  the  largest  and  best  equipped  roofing  plants  in  the  United 
State.s.  The  company  was  established  in  187.'>  and  has  made  a 
specialty  of  roofing  manufacture  in  connection  with  a  development 
of  Carey's  magnesia  flexible  cement  roofing,  which  is  well  known 
among  railroads,  mining  and  construction  companies  and  builders 
generally.  The  body  of  the  roofing  consists  of  a  solid,  flexible  as- 
phalt cement  composition,  tempered  in  the  process  of  manufactui" 
to  a  degree  to  enable  it  to  resist  wide  ranges  of  temperature  ami 
adapting  it  to  extreme  northern  or  southern  climates.  Tlie  asphalt 
body  i.s  also  protected  by  the  construction  of  the  roofing  agains* 
the  action  of  fumes,  gases,  heat  and  steam.  It  is  stated  to  be  less 
expensive  than  slate,  tin,  tar  or  gravel,  and  tests  made  at  the  in- 
surance engineering  experiment  station  by  insurance  experts  re- 
sulted favorably  for  this  roofing.  It  is  u.sed  for  both  flat  and  steep 
surfaces  and  requires  only  ordinary  careful  labor  for  satisfactory 
apjdication.  .Another  important  branch  of  this  company's  business 
is  the  manufacture  of  Carey's  freight  car  roofing,  which  Ls  made  in 
nO-in.  widths.  This  car  roofing  is  designed  to  resist  variations  of 
temperatures  as  well  as  the  jarring  and  motion  of  the  cars  of  this 
severe  service.  The  general  offices  and  factories  are  located  r-t 
Lockland,  Cincinnati,  Ohio. 
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RATIONAL  LOCOMOTIVE  REPAIR  RECORDS. 


BY   n.    U.    VAUUUAN. 


^1  I'KRI.NTEMJE.NT  OF  MlKTlVE  PoWER,  CANADIAN    PACIFIC   RaII.WA*. 


The  primary  object  of  accounting,  as  applied  to  the  affairs 
<'f  a  railway  company  or  other  business  corporation,  is  that 
'•f  comparing  the  receipts  and  disbursements  during  successive 
I>oriods,  and  determining  its  financial  condition.  A  mere 
^laieraent,  however,  of  the  money  earned  and  spent,  while 
!»ecessarily  the  most  important,  is  not  sufficient  for  the  re- 
•tuirements  of  any  large  concern,  and  an  elaborate  system 
^>f  statistical  accounts  has,  during  the  past  few  years,  been 
•leveloped  on  every  road,  which  are  less  directed  to  a  state- 
ment of  moneys  earned  and  spent  than  to  a  detailed  analysis 
fif   the   various   expenditures,   which    together   make   up   the 


periodical  disbursements  of  a  rairoad  company,  and  a  determi- 
nation of  the  corresponding  work  accomplished.  These  state- 
ments enable  consecutive  comparisons  to  be  made,  show  the  de- 
gree of  economy  with  which  the  various  services  are  carried  on, 
and  indicate  the  lines  along  which  further  economies  may  be 
effected,  and  their  efficiency  is  measured  by  the  clearness  with 
which  the  information  is  presented  and  the  accuracy  of  the 
relation  between  the  costs  and  the  work  performed. 

From  the  standpoint  of  a  manager  or  operating  official  the 
statements  that  are  prepared,  showing  the  oost  per  day,  per 
mile,  or  per  ton  mile,  of  the  various  items  that  enter  into  the 
total  cost  of  transportation  are,  no  doubt,  satisfactory.  They 
enable  him  to  detect  any  undue  increase  in  the  cost  of  one  or 
more  individual  details,  and  take  the  necessary  steps  to  ascer- 
tain its  cause;  but  while  an  operating  official  is  thus  in- 
formed amongst  other  figures  of  the  cost  of  his  motive  power, 
the  motive  power  official  does  not,  as  a  rule,  obtain  any  fur- 
ther analysis  to  enable  him  to  assign  a  definite  reason  for  the 
variations  in  his  monthly  results  or  determine  to  what  ex- 
tent they  are  serious  and  permanent.  In  making  this  state- 
ment no  reference  is  intended  to  detail  accounts,  such  as  those 
showing  from  time  to  time  the  cost  of  making  parts  of  loco- 
motives or  cars,  or  to  payroll  statements  in  their  various 
forms;  such  accounts  all  roads  have,  and  they  are  of  great 
value,  but  a  general  analysis  of  the  cost  of  maintenance,  which 
may  vary  considerably  from  month  to  month,  is  not  usually 
attempted,  and  the  present  article  is  intended  to  discuss  the 
lines  along  which  it  may  be  developed. 

The  monthly  cost  of  maintenance  of  locomotives  is,  prop- 
erly speaking,  not  a  single  account,  although  it  is  usually 
treated  as  one,  and  it  is  chiefly  for  this  reason  that  most  of 
the  attempts  to  make  an  intelligent  analysis  of  it  have  failed. 
Its  amount  for  each  month  does  not  necessarily  bear  any 
relation  to  the  mileage  made  by  the  engines  during  that 
month,  and,  in  fact,  is  frequently  to  a  certain  extent  inversely 
proportional  to  it.  Many  conditions  affect  the  cost  per  mile 
to  a  greater  extent  than  does  the  management  of  the  depart- 
ment, and  the  latter  has  occasionally  obtained  credit  for  re- 
sults for  which  it  was  only  slightly  responsible,  or  been 
blamed  when  it  was  not  in  any  way  at  fault.  When  a  road  is 
purchasing  a  large  amount  of  new  power  and  scrapping  a 
corresponding  amount  of  old,  the  costs  will  show  a  great  re- 
duction, whether  any  actual  improvements  in  maintenance 
methods  are  made  or  not.  and  when  this  transition  comes  to 
a  stop  the  costs  will  increase,  and  very  possibly  to  an  extent 
far  greater  than  any  reduction  that  could  be  effected  by  the 
most  complete  revolution  in  shop  or  roundhouse  methods. 
While,  then,  to  a  manager  the  cost  of  repairs  per  mile  or  per 
ton  mile  is  a  figure  that  must  be  carefully  watched,  this  figure 
is  not  for  a  particular  month  of  any  great  value  to  a  motive 
power  officer,  other  than  on  account  of  the  necessity  imposed 
on  him  of  keeping  within  such  linrtts  as  will  be  acceptable  to 
his  superior  officer,  and  its  amount  from  month  to  month  does 
not  accurately  inform  him  as  to  whether  or  not  the  results 
he  is  obtaining  are  satisfactory  or  enable  him  to  compare 
them  with  those  he  previously  realized. 

As  an  example  to  illustrate  the  statement  made,  that  the 
cost  of  maintenance  of  locomotives  is  not  properly  a  single 
account,  an  allied  expenditure  for  which  the  motive  power 
^department  is  generally  held  responsible,  cost  of  roundhouse 
men  may  be  considered.  The  amount  of  this  should  Very 
properly  be  proportional  to  the  mileage  run  in  any  month,  as 
the  force  employed  should  depend  on  the  number  of  engines 
dispatched,  which  corresponds  very  closely.  It  is  true  that  if 
two  hostlers  are  employed  at  a  point  and  dispatch  1.000  engines 
one  month,  they  cannot  each  be  reduciNl  to  0.9  of  a  hostler 
if  900  engines  only  are  dispatched  the  next,  but.  on  the  whole, 
with  a  reduction  in  mileage  some  reduction  may  be  made  in 
the  force,  and  vice  versa.  The  expense  will  also  vary  some- 
what in  winter  and  summer,  and  is,  of  course,  affected  by 
rates,  schedules,  etc..  but.  on  the  whole,  this  is  very  properly 
a  single  monthly  account,  which  can  be  properly  compared  on 
the  basis  of  the  mileage  made  by  engines   during  each  month 
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and  watched  from  month  to  month,  or  from  year  to  year 
accordingly.  Elach  month  is  complete  in  itself,  and  a  reduc- 
tion in  one  month  does  not  result  in  work  being  carried  over 
to  the  next  to  any  appreciable  extent. 

The  maintenance  of  locomotive  account  is  very  different. 
A  reduction  in  force  may  be  ordered  for  some  of  the  various 
reasons  that  induce  that  decision,  or  engines  may  have  been 
worked  up  into  condition  for  a  temporary  heavy  business 
and  the  shop  staff  reduced.  The  engines  go  on  making  mile- 
age, however,  and  the  result  is  a  low  cost  of  repairs  for  the 
month.  No  real  reduction  has  been  made  in  the  cost  of  re- 
pairs per  mile,  but  the  proportion  of  work  that  should  have 
been  done  in  that  month  has  been  anticipated  or  has  simply 
been  carried  over  and  will  have  to  be  done  later.  If  in  the 
latter  case  the  reduction  is  carried  too  far,  the  condition  of  the 
power  may  be  affected,  and  a  heavier  expense  incurred  than 
had  it  been  properly  maintained.  In  any  event,  it  is  evident 
that  a  portion,  at  any  rate,  of  the  cost  of  maintenance  has  no 
relation  to  the  mileage  made  in  the  corresponding  month  in 
the  sense  that  the  cost  of  roundhouse  labor  does. 

There  are,  in  reality,  two  factors  entering  into  the  cost  of 
maintenance  of  locomotives,  one  of  which  may  be  termed  the 
cost  of  running  repairs,  the  other  that  of  shop  repairs.  Tlie 
first  is  a  charge  very  similar  in  its  nature  to  that  of  round- 
house men;  it  is  properly  a  monthly  charge,  and  varies  in  the 
same  way  with  the  mileage  run.  It  is  true  that  if  running 
repairs  are  neglected,  the  condition  of  power  will  depreciate, 
but  for  equally  good  maintenance  it  is  comparable  from  month 
to  month,  and  its  amount  should  vary  in  proportion  to  the 
mileage  run,  or  the  numl)er  of  trips  made  by  the  engines,  with 
due  allowance  for  their  character  and  the  season  of  the  year. 

The  second  factor,  the  cost  of  shop  repairs,  is  a  charge  of  a 
very  different  nature;  with  no  change  in  the  actual  cost  of 
maintaining  the  power,  it  will  vary  from  month  to  month, 
dependent  chiefly  on  the  amount  of  money  devoted  each  month 
to  shop  repairs,  and  the  amount  of  mileage  run,  but  these 
figures  are  not  necessarily  proportional.  Over  a  period  of 
several  months  it  is  an  indication  of  the  economy  with  which 
the  power  is  maintained,  provided  no  change  takes  place  in 
the  condition  of  the  power,  no  power  is  bought  or  scrapped, 
or  that  thes9  factors  are  identical  in  the  period  with  which 
comparison  is  to  be  made. 

The  cost  of  shop  repairs  must  evidently  be  looked  at  some- 
what differently  from  an  account  like  running  repairs  or  round- 
house men,  and  it  is  necessary  to  investigate  what  it  actually 
represents.  In  each  month  a  certain  number  of  engines  are 
passed  through  the  shops  for  repairs.  Each  one  has  run  a 
certain  number  of  miles  since  previously  receiving  repairs, 
and  the  cost  of  repairing  it  is  the  cost  of  its  shop  repairs  for 
the  miles  it  has  run  since  it  last  received  repairs.  Sim- 
ilarly for  all  the  engines  shopped  in  any  one  month  the  eost 
of  the  shop  repairs  for  that  month  represents  the  costs  of 
their  shop  repairs  for  the  miles  they  have  run  since  their  last 
overhauling.  The  cost  of  shop  repairs,  then,  in  any  month 
divided  by  the  mileage  made  since  last  overhauling  by  the 
engines  receiving  repairs  during  that  month  represents  the 
cost  per  mile  for  shop  repairs  for  those  engines.  They  are, 
of  course,  only  a  small  proiwrtlon  of  the  equipment,  but  noth- 
ing can  be  told  from  one  month's  figures  of  what  those  en- 
gines will  cost  for  shop  repairs  that  have  not  been  shopped 
that  month;  all  that  is  known,  and  the  one  thing  that  is 
known  definitely,  is  what  the  engines  cost  that  did  receive 
reijairs. 

It  is  evident  that  by  dividing  the  cost  of  shop  repairs  in 
any  month  by  the  mileage  made  by  all  the  engines  in  service, 
that  a  figure  is  obtained  that  has  no  real  meaning,  since,  if 
20  engines  are  shopped  one  month  and  25  the  next,  the  amount 
spent  on  shop  repairs  may  vary  considerably,  and  if  the  same 
number  of  miles  be  run  there  will  be  an  apparent  differerA:e 
in  shop  repairs,  whereas,  in  fact,  the  25  engines  may  have 
actually  cost  less  per  mile  than  the  20.  If,  on  the  other  hand, 
the  cost  of  each  engine  per  mile  for  shop  repairs  is  obtained, 
based  on  lis  cost  of  repairs  and  the  miles  it  has  run  since 


last  overhauling,  the  sum  of  these  costs  for  the  month  shows 
the  cost  per  mile  for  all  the  engines  that  received  repairs 
during  that  month,  and  as  month  after  month  one  engine 
after  another  passes  through  the  shoixs  and  receives  repairs 
so  figures  are  obtained  showing  the  cost  per  mile  for  shop 
repairs,  and  when  these  figures  are  properly  grouped  and 
arranged,  it  can  be  seen  month  by  month  whether  engines  oi 
similar  types  are  costing  more  or  less  per  mile  for  shop  re- 
pairs. 

Before  discussing  further  the  general  features  of  accounts 
based  on  this  method,  it  will  be  preferable  to  show  how  they 
are  worked  out  in  practice,  as  the  principle  is  far  easier  to 
understand  when  shown  in  this  way  than  when  discussed  in 
the  abstract.  The  first  step  is,  of  course,  the  division  of  the 
maintenance  of  locomotive  account  into  running  and  shop 
repairs.  By  running  repairs,  of  course,  are  meant  those  gen- 
erally handled  in  a  roundhouse;  but  frequently  fairly  heavy 
repairs  are  made  there,  and,  on  the  other  hand,  where  the 
shop  and  roundhouse  are  close  together,  repairs  that  are 
properly  roundhouse  work  are  sometimes  done  in  the  shop, 
especially  since  overhead  cranes  have  been  introduced  and  an 
engine  can  be  lifted  so  cheaply.  It  becomes  necessary,  there- 
fore, to  draw  some  line,  and  this  may  be  done  to  suit  the 
personal  idea  of  the  man  in  charge.  There  are  advantages, 
however,  in  basing  it  on  the  amount  of  labor  expended,  and 
it  will  be  assumed  that  repairs  costing  under  |100  for  labor 
are  running  repairs;  those  costing  over  that  amount  are  shop 
repairs. 

When,  as  is  usually  the  case,  time  and  material  are  charged 
against  individual  engines,  it  is  a  very  simple  matter  to 
compile  a  statement  showing  the  cost  of  running  repairs  each 
month  by  classes  of  engines  and  operating  divisions,  or  where 
the  number  of  different  classes  is  large,  it  is  preferable  to 
divide  the  power  into  groups,  each  consisting  of  several  classes 
which  are  substantially  similar  and  which  should  cost  the 
same  for  repairs,  and  determine  the  cost  for  each  group  in- 
stead of  for  each  class.  The  material  and  labor  costs  should, 
of  course,  be  separated,  and  it  is  also  advisable  to  make  a 
division  between  boiler  work  and  other  work,  as,  owing  to 
the  large  variation  in  the  cost  of  boiler  work  that  is  caused 
by  a  difference  in  the  quality  of  the  water  on  different  sec- 
tions, where  it  is  separated,  the  cost  of  maintenance  of  machin- 
ery, etc.,  is  of  more  value.  The  separation  can  be  readily  made 
from  the  payroll  without  the  necessity  of  men  booking  their 
time  to  anything  but  the  engine  number,  and  while  this  plan 
is  not  absolutely  accurate,  it  should  be  remembered  that  in 
statistical  accounting,  as  distinct  from  financial,  it  is  substan- 
tial accuracy  that  is  needed,  not  absolute;  the  substance  is 
required,  not  the  form. 

A  statement  as  above  described  will  show  the  cost,  miles 
run,  and  cost  per  mile  of  the  various  classes  or  groups  of  en- 
gines on  each  division,  and  is  therefore  a  complete  general 
analysis  of  the  cost  of  running  repairs.  It  has,  however,  one 
serious  defect,  namely,  that  the  cost  and  cost  per  mile  of  any 
class  must  be  looked  at  together  to  understand  the  infiuence 
that  any  variation  has  on  the  total  cost  of  running  repairs 
for  the  month.  One  class  may  have  cost  a  large  amount  per 
mile,  and  yet  on  account  of  the  small  mileage  made  by  the  en- 
gines included  in  it  the  influence  on  the  month's  results  may 
not  be  serious.  To  make  any  particular  figure  valuable  in  a 
statement  it  is  necessary  not  only  to  know  its  individual 
amount,  but  also  to  estimate  its  bearing  on  the  grand  total, 
otherwise  too  much  consideration  is  required  to  properly  uti- 
lize it.  This  can  be  conveniently  shown  by  settling  on  an  arbi- 
trary rate  for  each  class,  and  stating  by  what  amounts  its  re- 
pairs are  above  or  below  the  amount  established  by  that 
standard. 

A  convenient  method  of  showing  this  is  by  establishing  a 
standard  rate  approximating  that  at  which  the  work  should 
be  performed,  and  by  showing  the  amount  in  each  month  that 
the  work  done  actually  cost  more  or  less  than  it  would  have 
cost  if  carried  out  at  the  standard  rate.  It  is  not  necessary 
that  the  standard  rate  should  be  established  with  any  par- 
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STATEMENT    I. 
Monthly   Statbmbnt  of  Cost  of  Running   Repairs. 

ALU  DIVISIONS,  month  OF  FEBBUART,  1905. 


Rate. 

Labor. 

Material. 

Defect. 

ToUl. 

Mileage. 

Per 
Mile. 

Excess. 

Group. 

Boiler 
Work. 

Other 
Work. 

Boiler 
Work. 

Other 
Work. 

Decrease. 

A 
B 
C 
D 
B 
P 
0 
H 
J 
K 
L. 

1.9 
2.4 
1.8 
2.0 
3.0 
3.1 
3.6 
2.0 
1.6 
2.4 
2.8 

39.74 
597.74 
1.37 
168.31 
441.15 
149.41 
158.14 

51.57 

61.26 

1,668.69 

350.34 

3,991.88 

106.27 

926.91 

2,486.14 

2,240.37 

2,041.94 

30.19 

3.64 

604.07 

324.42 

13,006.17 

45.02 

2.65 

11.88 

2.27 

.60 

.53 

62.95 

99.50 

1,795.74 

31.38 

523.32 

1,556.74 

949.99 

602.47 

13.19 

21.99 

302.97 

319.34 

6,216.63 

36.84 
122.84 

92.06 
363.14 

58.05 

672.93 

489.58 

6,430.38 

175.86 

1,744.13 

4,587.87 

3,706.18 

2.8t)U.60 

43.38 

25.63 

859.21 

705.55 

21,628.37 

24,898 

237,248 

10,034 

65.323 

123.420 

114,959 

113,739 

1,681 

1,718 

70,695 

59.863 

823,578 

1.92 
2.71 
1.74 
2.67 
3.71 
3.23 
2.52 
2.58 
1.48 
1.21 
1.18 
2.63 

16.52 
73541 

437.67 
885.37 
142.51 


9.76 
...■•• 

•  •  •  ?"*> 

4.76 

1234.00 

1.86 
832.00 
964.62 
809.99 

Per  100  Per  Cent.   Mile,   1.93. 


/ 

STATEMENT    II. — GROUP    X. 

1 

Repairs. 

Mileage. 

Cost 

Per 
Mile. 

Excess. 

Decrease. 

Total  to 
Date. 

P«r 

Month. 

Engine 

Rate. 

At. 

M 

T 

F 

D 
E 

Btegine. 

Period. 

B.  W. 

0.  W. 

Total. 

Mil*. 

3cpt. . 

231 

1.62 

Carleton  Jest. 

1 

1 

35,094 

•   •■■•■ 

107.30 

826.85 

934.15 

2.66 

363.87 

•  •  • 

279 

Carleton  Jet. 

1 

2 

E 

64,837 

118.98 

761.03 

880.01 

1.35 

173.59 

•  •  • 

393 

Carleton  Jet. 

1 

I 

•• 

E 

29,606 

129,537 

224.76 

757.40 

982.16 

3.31 

601.06 

691.84 

.63 

Oct.  .  . 

391 

Carleton  Jet. 

1 

1 

E 

65,218 

186.48 

658.94 

845.42 

1.3 

214.37 

•  •  • 

288 

Toronto  Jet 

1 

) 

0 

40,228 

233.27 

970.05 

1,203.32 

2.99 

549.62 



•  •  • 

290 

Toronto  Jet 

3 

2 

.. 

O 

46.80 

402.30 

449.10 

•  •  • 

449.50 

•  «  • 

294 

Toronto  Jet 

1 

1 

•• 

O 

73,492 

308,475 

97.45 

957.42 

1,054.87 

1.44 

139.37 

1,336.72 

.48 

Nov... 

287 

Toronto  Jet 

2 

0 

17,737 

24.40 

395.46 

419.86 

2.36 

131.64 

293 

Toronto  Jet 

3 

0 

191 

20.26 

22.17 

•  •  • 

22.17 

296 

Toronto  Jet 

3 

.. 

O 

7.97 

208.47 

216.44 

•    a    • 

216.44 

298 

Toronto  Jet 

1 

^ , 

0 

101,324 

87.89 

859.41 

947.30 

.93 

699.20 

390 

Angus. 

1 

E 

80,582 

237.75 

1,149.34 

1,387.09 

1.72 

77.63 

366 

■Carleton  Jet. 

2 

.. 

K 

60,987 

68.99 

1,011.29 

1,080.28 

1.77 

89.26 

•   ••«•• 

383 

C?arleton  Jet. 

1 

•• 

E 

63,728 

622,833 

122.03 

1,214.63 

1,336.66 

2.48 

463.58 

1.638.24 

.26 

Dm... 

299 

Carleton  Jet. 

? 

E 

81,080 

29.34 

776.25 

805.59 

.94 

511.96 

•  •  • 

277 

Carleton  Jet. 

? 

1 

E 

40,560 

29.33 

630.17 

659.50 

1.62 

.40 

379 

Carleton  Jet 

1 

£ 

82,806 

67.15 

692.i2 

759.27 

.91 

58633 

•  •  • 

388 

Carleton  Jet 

I 

B 

79,646 

117.56 

802.33 

919.89 

1.15 

374.36 

281 

•  •  • 

Carleton  Jet 

1 

.. 

E 

83,054 

989,979 

119.48 

1.089.39 

1.209.37 

1.45 

140.27 

E  25.72 

1905. 

Jan. . . 

232 

Carleton  Jet 

1 

•  • 

E 

84,191 

129.11 

820.06 

949.17 

2.72 

393.56 

■•••?• 

292 

Toronto  Jet 

1 

•  • 

0 

45.785 

387.86 

806.57    1.194.43 

2.6 

450.42 

•>:•:•:•*■»  •. 

*;••  •  ■  •  • 

293 

Toronto  Jet 

1 

•• 

O 

42,930 

1,112,885 

113.99 

1,022.84 

1,136.83 

2.64 

439.22 

1.308.92 

•  •  • 

Feb... 

297 

Toronto  Jet 

.. 

0 

81,718 

5.98 

226.15 

232.13 

.73 

283.30 

367 

Carleton  Jet. 

1 

E 

97,020 

137.04 

898.30 

1,035.34 

1.06 

541.23 

359 

Carleton  Jet 

1 

•  • 

LS 

181,876 

1,423,499 

122.30 

1,070.15 

192.45 

.65 

1.763.03 

01.278*64 

.70 

STATEMENT    III. — SUMMARY    OF    SHOP    REPAIRS. 


All  Divisions. 


Month  Eni»ng  F^buaby,  1905. 


Rate. 


A 

1.50 

B 

1.62 

C 

1.50 

1) 

2.0 

K 

2.37 

F 

2.5 

G 

2.5 

n 

2.62 

1 

3.37 

J 

3.75 

K 

2.37 

L 

3.0 

M 

2.25 

N 

2.5 

0 

3.75 

P 

3.87 

Q 

4.5 

R 

2.5 

S 

2.0 

T 

3.0 

r 

3.5 

Total . 


Month. 


Boiler 

Mileage. 

Work. 

6,878 

37.74 

310,614 

265.32 

67,102 

185.44 

122,632 

374.65 

100,837 

317.85 

45,985 

282.26 

165,859 

1,289.20 

208.00 

54.11 

173,185 

727.24 

51,819 

209.21 

64,013 

249.62 

95.472 

350.74 

60.714 

644.30 

«;«  •-•  f  • 

1.22 

2.73 

29,695 

355.57 

1,294,805 

5,555.20 

Other 
Work. 

151.50 
2,194.60 

724. 77 
1,527.28 


2,056.81 

1,668.93 

6,614.48 

271.01 

165.59 

4,099.64 

1,158.87 

1,294.70 

3,602.61 

3.015.14 

129.35 

151.11 

1,147.87 
29,974.26 


Total. 


189.24 
2,459.92 

910.21 
1,901.93 


2,374.66 

1,951.19 

7,903.68 

479.01 

219.70 

4,826.88 

1,368.08 

1,544.32 

3,953.35 

3,659.44 

130.57 

153.84 

1,503.44 
35,529.46 


Per 

Mile. 


2.75 

.79 

1.36 

1.55 


2.37 
4.25 
4.77 


2.78 
2.64 
2.41 
4.14 
6.02 


5.06 
2.74 


Excess. 


86.07 


744.07 

2,305.94 

479.01 

219.70 

202.17 

373.15 

1.286.77 

130.57 

153.84 

464.12 
2,639.89 


De- 
crease. 


587.56 

96.32 

550.71 


146.26 


368.67 
56.01 


Period. 


Mileage. 

1,188,775 

1,423.499 

212,645 

415,582 

12,573 

41.017 

549,989 

201,588 

622,371 

275,686 

222,592 

1,326,380 

51,819 

405.522 

602,504 

668,041 


333,897 

212,675 

8.767,215 


Boiler 
Work. 


6.491.37 
2,825.56 

654.58 
1,498.50 

560.50 

383.63 
3.284.66 
2,072.96 
6,897.29 
1,158.99 
1,319.65 
10,994.43 

438.22 

2,584.44 

3,590.60 

5,122.36 

29.73 


2.73 

1,096.51 
1,470.47 


Other 
Worit 

20,431.43 
19,027.18 

4,345.57 

6,842.25 
463.79 

1,937.95 
13,415.49 

7.844.81 
33,774.70 

5,176.78 

5,538.61 
40,219.39 

2,622.26 
11,268.66 
21,533.53 
29,93656 
677.01 


151.11 

5,925.51 
6,845.37 


Total. 

26.922.80 

21,852.74 

5,000.25 

8,340.75 

1,024.29 

2.321.58 

16,700.15 

9,917.71 

40,671.99 

6,335.77 

6.858.26 

51,213.82 

3.060.48 

13,853.10 

25,130.13 

35,058.92 

706.74 

153.84 

7,022.02 

8,315.84 

290,461.64 


Per 

Mile. 


2.26 

1.63 

2.35 

2.0 

8.16 

6.65 

8.01 

888 

6.52 

2.3 

3.08 

3.86 

5.9 

3.42 

4.16 

5.25 


2.1 

8.91 

8.31 


Excess. 


9.091.18 

1,599.17 

29.11 

725.58 

1,296.17 

2,950.42 

4,620.08 

19,963.88 


1,571.68 
11,422  42 
1,894.57 
3,715.05 
2.534.00 
9.17233 
706.74 

153.84 


872.21 
64,052.61 


Decrease 


1,279.57 


4,002.46 


2,994.89 


Per    100    Per   Cent    Mile,    2.70. 


Per    100    Per    Cent    Mile,    3.20. 
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STATEMENT   IV.      (PART   1.) 
INDIVIDUAL   RECORD    OF    COST    OF    LOCOMOTIVE    REPAIRS. 
Rate   Per  Mile  Rhnning.  1.6;    Siior,  2.0.     Total,  3.6. 


Group    B    2. 


o 


&_ 

306 
399 
303 


> 

a 

E 
O 

E 


Total 
Mileage. 

UunniiiK 

Repairs. 

Iiitt 

•rincUi.ite 

Repairs. 

Labor. 

Material. 

Defect. 

V 

Total. 

Mach. 

Tabes. 

F/ 
/B 

Labor. 

Material. 

Boiler          Other 
Work.           Work. 

Boiler 
Work. 

Other 
1    Work. 

Boiler 
Work. 

110.35 
12.21 

Other 
Work. 

696.00 

37.04 



Boiler 
Work. 

9.24 
2.19 

Other 
Work. 

1 05.70 
13.35 



Total. 

i 

1 

3 

1 

1 

2 

1 

75.275 
64,180 
S0.453 

89.41       528.57 
105.86        468.31 
121.15        589.26 

24.05 
28.25 
31.08 

144.42 
127.03 
140.11 

42.15 

786.45 
771.60 

871.60 

•• 

921.29 

64.79 

ticular  accuracy  provided  it  divides  the  operations,  which  it 
is  desired  to  compare,  into  thoss  which  cost  more  and  those 
which  cost  less  than  its  amount.  But  its  introduction  into  a 
statement  causes  the  items  requiring  attention  to  stand  out 
clearly,  and  determines  in  dollars  and  cents,  each  month  oi 
period,  the  effect  of  high  costs  as  compared  with  the  amount 
which  would  have  been  spent,  had  these  been  reduced  to  a 
lower  rate. 

In  order  to  obtain  a  coherent  relation,  the  arbitrary  rate 
should  be  based  on  some  quantity  of  the  engine,  such  as  its 
weight  or  tractive  power,  so  that  for  all  classes  a  cost  per  en- 
gine mile  per  engine  ton  mile  or  per  100  per  cent,  mile  may  be 
obtained,  and  it  will  in  this  article  be  considereil  as  based  on 
the  100  per  cent,  engine  mile,  a  100  per  cent,  engine  being  one 
with  a  tractive  effort  of  20,000  lbs. 

A  sample  statement  for  one  division  for  one  month  com- 
piled in  this  way  is  shown  be!ow,  the  group  numbers  being 
fictitious,  the  other  figures  those  taken  from  an  actual  state- 
ment, in  which  the  standard  rate  is  taken  at  2  cents  per  100  per 
cent.  mile.  It  is  evident  that  it  shows  almost  at  a  glance  the 
relative  amounts  spent  in  maintaining  the  various  classes,  how 
one  division  varied  from  the  other,  and  how  important  any 
increased  or  decreased  cost  was  in  relation  to  the  total  amounts 
spent,  and  while  this  statement  only  shows  the  month's  re- 
sults, it  can  evidently  be  easily  arranged  to  show  those  for 
any  desired  period  in  addition,  as  for  instance  from  the  com- 
mencement of  the  fis'-al  year,  and  it  is  recapitulated  on  this 
Statement  I.,  to  show  the  total  results  on  all  divisions. 

The  statement  showing  the  cost  of  shop  repairs  is  some- 
what different.  If  an  engine  after  receiving  a  general  over- 
hauling simply  received  running  repairs  until  it  again  came 
to  the  shops  the  case  would  be  very  simple,  but  this  is  not 
what  happens.  It  is  very  general  practice,  on  many  roads 
at  any  rate  on  certain  classes  of  engines,  to  bring  an  engine 
in  for  light  repairs  once  or  even  twice  between  each  general 
repair,  and  there  are  in  addition  specific  shop  repairs  pe"- 
formed,  such  as  those  necessitated  by  broken  parts,  and  heavy 
roundhouse  work  which  may  perhaps  run  into  $200  or  $300, 
by  which  a  few  worn  out  parts  are  repaired  and  further  mile- 
age obtained  from  the  engine.  It  is  obvious  that  if  an  engine 
were  considered  shopped  when  it  received  intermediate  re- 
oairs  that  its  cost  per  mile  would  be  low,  whereas  when  it 
«me  in  and  received  a  general  overhauling  its  cost  would  be 
liigh.  as  there  would  only  be  the  mileage  since  its  intermediate 
repairs  to  compare  with  the  cost  of  the  general  overhaulirg. 
If  an  intermediate  repair  costs  one-half  of  a  general  repair, 
it  is  evident  that  if  for  instance  an  engine  ran  30,000  mile3 
and  received  an  intermediate  repair,  then  ran  30,000  more  and 
received  a  general,  it  would  be  proper  to  take  20,000  miles  as 
the  proper  amount  on  which  to  base  the  cost  of  the  inter- 
mediate repair,  leaving  40,000  on  which  to  base  the  cost  of  the 
general.  Intermediate  repairs  do  not  necessarily  bear  that 
relation  to  the  general,  and  as  the  object  should  be  to  obtain 
results  that  are  if  anything  on  the  safe  side,  it  is  preferable  to 
only  allow  one-half  of  the  mileage  made  to  an  intermediate 
repair  in  determining  the  cost  per  mile,  leaving  the  other  h<\if 
to  be  used  when  an  engine  is  shopped  for  a  general  overhaul- 
ing. In  the  case  of  specific  repairs  no  definite  mileage  can 
be  allowed.  They  are  liable  to  be  required  at  any  time,  and 
the  best  way  is  to  include  their  cost  without  allowing  any 
mileage  credit;   they  are  items  that  have  to  be  taken  care  of. 


The  principle  of  comparing  the  actual  cost  of  running  re- 
pairs with  an  arbitrary  figure  can  be  even  more  conveniently 
used  in  a  shop  repair  statement,  but  an  additional  figure  is 
required.  One  month's  results  in  shop  repairs  is  too  variable 
to  be  of  value  by  itself;  it  is  necessary  to  know  what  they  are 
over  a  considerable  period;  this  can  be  shown  by  attaching  to 
each  month's  results  a  statement  showing  the  results  for  the 
last  period  of  six  months,  including  the  current  one.  Then 
each  statement  shows  for  a  six  months'  period  the  results  ob- 
tained, and  the  variation  in  that  time  from  the  standard  cost. 
The  statement  for  one  class  of  engines  on  this  system  is  as  fol- 
lows, the  repairs  being  classified  as  described  in  the  Amkrican 
E.N(.i.\KKK,  January,  1905".  page  27.  No.  1  machinery  being  co:i- 
sidered  as  general.  No.  2  machinery  as  intermediate,  and  No. 
3  and  defect  as  specific  repairs,  and  the  standard  rate  being 
based  on  2Vi!  cents  per  100  per  cent.  mile.  Statement  II.  illus 
trates  this. 

Such  a  statement  shows  for  this  class  of  engines  just  what 
the  cost  per  mile  for  shop  repairs  was  for  the  month,  which 
engines  ran  above  and  which  below  the  standard,  how  the  cost 
and  mileage  of  each  engine  affected  its  cost  per  mile,  and  what 
effect  specific  repairs  had  on  the  general  results,  and  how  the 
costs  for  the  month  compare  with  and  affect  those  for  the 
period.  It  is  not  necessary  to  separate  engines  by  divisions  on 
this  sheet,  as  if  the  division  is  shown  those  requiring  attention 
are  easily  noted  by  the  excess  and  decrease  columns.  State- 
ments similar  to  this  made  out  for  each  class  are  easily  re- 
capitulated by  divisions,  and  such  a  recapitulation  for  all 
classes  and  divisions  is  as  shown  in  Statement  III.,  which  is 
made  up  for  each  division. 

This  recapitulation  is  in  actual  working  the  most  valuable 
statement  of  the  series.  It  shows  at  a  glance  which  engin:^s 
have  cost  above  or  below  the  average,  what  their  cost  per  mile 
was  and  what  effect  its  variation  has  had  in  dollars  and  cents 
upon  the  results  for  the  month  and  period.  The  divisional 
recapitulation  shows  the  results  for  each  division,  and  may  be 
used  for  their  comparison.  With  a  i>ersonal  knowledge  of  the 
conditions  existing  at  the  time  it  can  be  told  whether  the  in- 
crease in  any  class  is  likely  to  be  permanent  or  not.  and  shows 
which  engines  are  expensive  or  cheap  to  maintain.  By  refer- 
ence to  the  class  sheets  the  individual  engines  causing  any 
variation  can  bs  located  and  the  reason  ascertained. 

The  recapitulation  shows  the  total  cost  per  mile  and  per 
unit  mile  for  all  the  engines  shopped  during  the  month  and 
period,  and  it  evidently  .a;ives  a  figure  that  is  independent  of 
the  amount  of  shopping  done  each  month,  of  the  mileage  run 
each  month  and  of  any  variation  in  the  condition  of  power, 
all  of  which  conditions  affect  the  figure  usually  derived  by 
dividing  the  co.st  of  shop  repairs  by  the  miles  run  during 
the  month.  The  latter  figure  is  very  similar  to  that  which 
would  be  obtained,  if  in  a  power  plant  producing  a  vari- 
able number  of  kilowatt  hours  each  month  with  a  large 
storage  capacity  for  coal,  the  cost  per  k.w.  hour  were  arrived 
at  by  dividing  the  coal  purchased  each  month  by  the  k.w. 
hours  produced.  If  one  month  1,000  tons  of  coal  were  pur- 
chased and  the  next  month  500  and  the  k.w.  hours  were  the 
same,  there  would  be  a  tremendous  difference  in  the  cost.  If 
10,000  tons  were  on  hand,  the  purchases  each  mouth  could  be 
arranged  to  show  a  low  cost  for  a  considerable  time,  but  the  re- 
sults obtained  would  in  reality  be  no  better.  Just  such  a  con- 
dition exists  in  locomotive  operation,   the  k.w.   hours   corre- 
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STATEMENT  IV.     (PART  2.) 
INDIVinUAL   UECORI)    OF    COST    OF    LOCOMOTIVE    REPAIRS. 

!;atk  Pki!  Mii.k  Rt-nning,  l.G ;   Shop,  2.0.     TOtai,.  3.<;. 


Orotp    B    2. 


No.    1    Machinery 

Repairs. 

Running   Repairs. 

"■          ;  ■"*.'' 

Sbop  HepaiK. 

■•'     •'■-     '-■-.' 

All    Repairs. 

1 
1 

•A 

Labor. 

Material. 

Total. 

Per 

Mile. 

w 

o 
M 

H 

Decrease. 

Per 
Mile 
Inter 

Per 

Decrease. 

Per 
.Mile. 

Excess. 

tntion. 

lioiler 
Work. 

Other 
Work. 

I'.oiler 
Work. 

Other 
Work. 

.Mile  ' 
Fluai. 

Excess. 

DecTfasT 

\nKU^. 
'or.   Jet 

205.41 
187.30 
199.19 

720.30 
841.07 
985.81 

G5.2  4 
49.2fi 
74.15 

185.78 
442.91 
320.44 

1,17G.73 
1,520.54 
1.579.59 

1.04 
1.13 
1.08 

417.95 
255.29 
415.65 

2.45   . 

::::  i 

1.56 
2.37 

1.96 

592.52 
301.73 

•    ••••• 

29.47 

3.83 
3.60 

174.57   j     

46.44        

445.12 

Sjjonil  to  the  miles  run,  the  cost  of  coal  to  the  cost  of  shop 
repairs  and  the  condition  of  the  power  represents  a  very  lar%e 
.stock  and  it  can  be  drawn  on  to  quite  an  extent  for  a  time, 
hut  no  real  saving  is  obtained  by  doing  so;  in  fact,  the  reverse 
is  the  case.  In  tne  system  of  accounts  outlined  above,  each  lot 
of  k.w.  hours  is  compared  to  the  cost  of  coal  required  to  pro- 
duce it;  in  other  words,  the  cost  per  k.w.  hour  of  the  coal 
used  is  shown,  whereas  on  the  other  system  the  cost  per  k.w. 
hour  of  the  coal  bought  is  the  figure  obtained. 

These  shop  repair  statements  in  conjunction  with  that  for 
running  repairs  make  a  very  complete  and  in  reality  a  simple 
and  easily  used  analysis  of  the  cost  of  repairs.  Another  state- 
ment may  also  be  compiled  to  advantage  to  connect  the  running 
repairs  and  shop  repairs  on  each  individual  engine;  and  while 
rather  lengthy  it  is  easily  made  up  from  the  information  pre- 
viously obtained.  While  the  running  and  shop  repairs  have 
been  obtained  separately,  it  would  not  be  possible  to  deter- 
mine whether  an  engine  that  was  light  on  running  repairs  was 
heavy  on  shop  and  vice  versa;  nor  the  effect  of  making  spe- 
cific and  intermediate  repairs  on  the  cost  of  the  general  over- 
iiauling.  Statement  IV.,  which  is  self-explanatory,  connects 
these  various  costs  together  for  each  engine  receiving  general 
rei)airs  and  is  of  considerable  value  as  a  matter  of  record. 

The  cost  per  mile,  as  shown  in  these  various  statements,  will 
not  even  on  the  average  compare  with  that  obtained  in  the 
usual  way,  except  on  the  one  condition  that  for  a  considerable 
I)f'riod  no  power  is  bought  or  scrapped  and  the  condition  is 
maintained  the  same,  but  it  will  in  general  be  greater.  If 
any  engine  is  scrapped  it  is  evident  that  the  mileage  should 
be  credited  to  the  mileage  shopped  without  any  corresponding 
cost  for  shop  repairs,  and  this  may  be  done  if  desired,  but  it 
reduces  the  value  of  the  comparison  showing  what  the  en- 
gines shopped  are  actually  costing  per  mile.  The  purchase  of 
new  power  introduces  a  complication  that  cannot  be  allowed 
for  accurately,  but  it  approximately  reduces  the  cost  of  shop 
repairs  on  the  mileage  run  basis  in  the  ratio  of  the  number  of 
engines  bought  to  the  total.  The  value  of  these  statements  is 
not.  however,  to  tell  what  the  cost  per  mile  will  be  on  the 
general  accounts,  but  to  tell  the  department  itself  what  it  is 
doing  and  explain  the  reasons  for  its  results.  They  can  mis- 
lead but  slightly,  as  if  a  light  repair  is  called  a  general  It 
shows  better  results  for  that  month,  but  just  as  soon  as  thn.t 
engine  needs  its  general  repairs,  the  error  is  rectified,  and 
in  fact  if  kept  accurately  these  accounts  are  very  positive,  and 
they  occasionally  show  results  that  are  not  in  the  least  ex- 
pected. While  they  may  appear  complicated,  they  are  exceel- 
ingly  easy  for  a  busy  man  to  follow,  as  the  important  figures 
stand  out  clearly  and  are  few  in  number,  and  the  number  of 
pngines  receiving  shop  repairs  each  month  even  on  a  large 
road  is  not  sufficient  to  become  confusing  and  it  is  only  tho^e 
that  are  individually  followed.  With  the  proper  system  for 
•  orapiling  the  figures  they  are  not  expensive,  one  man  being 
able  to  prepare  the  statements  for  1.000  engines.  The  system 
could  evidently  be  applied  to  car  repairs,  especially  if  put  on 
a  monthly  in  place  of  a  mileage  basis  and  would  afford  equally 
goo.1  results. 

The  advisability  of  introducing  a  system  of  statistical  ac- 
counts for  the  motive  power  department,  that  have  no  direct 
connection  with  the  general  accounts  of  the  road,  may  be  ob- 
jected to,  but  the  fact  remains  that  those  acounts  are  not  so 
compiletl  as  to  permit  an  accurate  comparison  of  the  results 


obtained  or  to  be  of  any  assistance  in  locating  a  source  of  un- 
due expenditure.  Neither  do  they  enable  a  superintendent  of 
motive  power  to  compare  the  results  obtained  on  several  di- 
visions in  a  rational  and  definite  manner.  This  system  of 
accounts  brings  out  in  a  clear  and  positive  form  the  value  of 
mileage  between  shoppings  as  being  of  equal"^  imi>ortance  to 
the  cost  of  an  engine  shopped.  It  reveals  in  its  money  value 
the  loss  that  occurs  when  an  engine  is  improperly  maintained 
and  has  to  be  prematurely  shopped.  It  clearly  defines  the 
various  and  complicated  factors  that  together  make  up  the 
total  of  the  maintenance  of  locomotive  account. 


TEST    OF  ALFREE-HUBBELL  VALVE  GEAR. 


Engin'e'No.  581  of  the  Central  Railroad  of  New  Jersey,  which 
is  equipped  with  Alfree-Hubbell  vaive  motion  and  cylinders, 
has  been  compared  with  engine  No.  582.  which  Is  similar  in 
all  respects  except  that  it  has  the  usual  link  motion  and 
American  balanced  valve.  The  tests  were  made  between  Jer- 
sey City  and  Philadelphia  on  the  same  train,  with  the  same 
engineer  and  fireman  and  conditions  were  kept  as  nearly  alike 
as  possible.  The  results  of  a  round  trip  with  each  engine, 
which  represented  normal  conditions,  are  given  in  the  ac- 
companying table.  These  tests  show  a  saving  in  coal  of  10 
per  cent,  and  a  saving  in  water  of  10.45  per  cent.  In  this  case 
engine  No.  582  had  a  nozzle  V^  in.  larger  than  that  of  the 
Alfree-Hubl)ell  engine.  Other  tests  showe<l  a  saving  in  coal 
of  16.1  per  cent,  and  in  water  of  15.92  per  cent,  in  favor  of 
the  Alfree-Hubbell  engine,  these  figures  l)eing  deduced  fiom 
the  pounds  of  water  and  coal  per  ton  mile.  The  report  states 
that  this  saving,  however,  is  larger  than  wotild  actually  oc- 
cur under  normal  conditions. 

In  the  tests  showing  the  larger  figures  of  saving  the  results 
were  involved  with  the  use  of  steam  he&t  for  the  train.  The 
results  given  in  the  table  are  believed  to  represent  normal 
conditions. 

We  are  indebted  to  Mr.  William  Mcintosh,  superintendent 
of  motive  power,  and  Mr.  B.  P.  Flory,  mechanical  engineer. 
of  the  Central  Railroad  of  New  Jersey,  for  this  information. 

5-in.  Nozzle.  5^4-'"- NozzW". 

Engine  581.  RnK'ne   5S2. 

Weight  of  train,   tons 17.S.35  172.M 

Weight   of   coal,    pounds .;..i^^..-.v    7,706  8..502 

Weight    of    water,    pounds.  ..  j-.,v\;.V.;.u.."65,.381  72.826 

Pounds   coal   per  ton    mile.  ..  ii.-»,r».  i^-ii     -2455  .273 

Pounds   water   per  ton    mi\e.  .....  .^i':.,  2087  2.3."«m; 

Average    steam    pressure 189.8  181.S 

Number   of  minutes    blow-off Ut7  51.0 

Average  speed,   .M.    P.   H .....,..,     45l97  47.01 

Saving   ioal,   per  cent .j,;,  ,;.»'     10.00  .... 

Saving    water,    jier  cent 10.45  .... 


A  5,000-H(»KSK-PowKR  Gas  Engine  Pijvxt.— The  California 
Gas  &  Electric  Corporation  has  adopted  gas  engines,  three  in 
number,  of  5,333  h.p.  each,  for  the  new  plant  for  the  operation 
of  the  street  railway  system  of  San  Francisco.  Oil  gas  will 
be  used,  and  the  engines  will  be  direct  connected  to  4,000  k.w. 
25-cycle  alternators  built  by  the  Crocker- Wheeler  Comi>any. 
This  involves  the  largest  gas  engines  ever  constructed  in  the 
United  States.  The  low  cost  of  crude  petroleum  in  California 
determined   the  selection  in  favor  of  a  gas  engine  plant. 
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DYNAMOMETER  CAR. 
New  York  Central  Lines.' 


The  new  dynamometer  car,  which  is  illustrated  from  draw- 
ings received  from  Mr.  F.  M.  Whyte,  general  mechanical  en- 
gineer of  the  New  York  Central  lines,  has  just  gone  into  ser- 
vice. This  is  a  new  car  built  specially  for  the  purpose.  The 
design  of  this  car  itself  was  influenced  by  a  c:3sire  to  place  the 
recording  mechanism  in  the  cupola  in  order  to  place  the  op- 


erators in  a  position  of  advantage  in  recording  mile  posts 
and  other  road  data.  For  this  reason  the  cupola  is  made 
high,  and  the  body  of  the  car  low,  so  that  the  operators  may 
see  over  the  body  of  the  main  portion  of  the  car.  This  car 
is  44  ft.  long,  with  the  dynamometer  gear  in  one  end;  two 
sleeping-car  sections,  a  kitchen,  toilet-room,  and  heater  in 
the  other  end,  with  a  writing  desk,  work  bench  and  recording 
table  in  the  center.  The  platform  of  the  cupola  is  3  ft.  11  ins. 
above  the  main  floor.  The  car  has  6  wooden  sills  and  2  sills 
in  the  form    of  12-in.   channels.    These  are  spaced   24    ins. 
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apart,  in  order  to  provide  for  the  dynamoraenter  springs 
and  extend  the  full  length  of  the  car.  Upon  these  channel 
sills  rests  a  frame  of  cast  steel  plates,  which  supports  the  re- 
cording table,  and  forms  a  rigid  connection  between  the  draft 
sills  and  the  table.  To  increase  the  stiffness  of  the  car,  end 
platforms  are  omitted. 

The  general  arrangement  of  the  dynamometer  and  the  re- 
cording mechanism  is  quite  similar  to  that  of  the  Chicago  & 
Northwestern  dynamometer  car,  illustrated  in  this  journal  in 
June,  1900,  page  172.  The  construction  is  modified  l)ecause 
of  a  higher  recording  table,  but  the  paper-driving  mechanism, 
the  dynamometer  itself  and  the  recording  devices  are  similar. 
Springs,  Iti  in  number,  are  arranged  in  two  sets,  with  a  fol- 
lower between  them.  The  casing  gives  these  springs  an  ini- 
tial compression.  The  free  height  of  the  springs  is  10%  ins. 
for  one  side,  and  11 '4  ins.  for  the  other  side;  one  set  gives 
50,000  lbs.  capat>ity  and  the  other  set  100,000  lbs.  The  pur- 
pose of  the  initial  compression  in  the  springs  is  to  cause  the 
discrepancies  between  the  deflections  of  increasing  and  de- 
creasing loads  to  neutralize  each  other.  The  initial  load 
Js  sufficient  to  guard  against  either  side  becoming  entirely  un- 
loaded in  the  maximum  draw  bar  pull.  The  recording  move- 
ment is  taken  from  the  central  follower,  to  which  the  coupler 
is  attached,  the  pull  and  thrust  of  the  draw  bar  being  trans- 
mitted to  the  draft  sills  through  the  casting  containing  the 


springs.  The  vertical  shaft  connects  the  motion  of  the  dra\\ 
bar  to  the  recording  arm,  which  connects  with  a  pencil  arn- 
by  means  of  flexible  steel  bands.  The  pencil  arm  extended 
upon  the  opposite  side  of  its  pivot  connects  with  a  pair  oi 
dash  pots,  communicating  motion  to  the  arm  by  means  ot 
flexible  steel  bands. 

The  paper-driving  mechanism  is  clearly  shown  in  the  engrav- 
ing, which  also  illustrates  the  clutch  for  reversing  the  motion 
as  the  direction  of  the  movement  of  the  car  is  changed,  thus  al- 
ways keeping  the  paper  moving  in  the  same  direction.  The  pen- 
cil arm  moves  back  to  the  datum  position  under  the  influence  of 
the  long  steel  spring,  which  also  keeps  the  slack  out  of  the 
motion.  The  vertical  shaft  leading  to  the  pencil  arm  is  sup- 
ported upon  ball  bearings.  ,  The  recording  mechanism  is 
equipped  with  an  automatic  integrator,  and  pens  actuated  by 
electricity  are  provided  for  the  time,  mile  post,  indicator  card 
and  other  data. 

The  draw  bar  is  carried  on  a  special  yoke,  with  roller  bear- 
ings to  carry  its  weight  and  take  the  side  thrusts.  This  in- 
volves the  use  of  horizontal  and  vertical  rollers.  The  trucks 
have  four  wheels,  each  with  equalizers;  the  wheel  base  being 
8  ft.;   the  wheels  being  35  ins.  in  diameter. 

The  speeds  of  the  paper,  as  determined  by  the  gearing  and 
the  driving  mechanism,  are  such  as  to  record  1-16,  %,  %,  ^ 
and  1  mile  per  ft.  on  paper. 


COMMON  STANDARD  LOCOMOTIVES. 


HABaiMAN  Lines. 


l.Ast  month  comparative  dimensions  and  weights  of  the  four 
standard  locomotives  for  the  Harrimau  Lines  were  presented 
with  a  brief  statement  of  some  of  the  parts  which  are  made 
standard  to  all  locomotives.  Some  of  the  details  may  now  be 
recorded. 

All  classes  of  locomotives  have  the  same  eccentric  strap. 
This  was  made  in  cast  steel  with  a  light  webb  section,  as  in- 
dicated in  the  sectional  drawing.  The  section  and  side  view 
illustrates  the  loose  ring  which  is  made  in  three  parts  and  of 
brass.  This  ring  is  not  secured  either  to  the  eccentric  or  to 
the  strap  and  may  revolve  freely.  It  Is  provided  with  six 
•%-in.  oil  holes  to  carry  lubricant  from  the  outside  to  the  in- 
side. The  oil  cups  are  cast  with  the  strap  and  two  cups  are 
provided  at  the  lower  side  of  the  strap,  having  removable 
plugs  in  order  to  clean  them.  This  standard  permits  of  the 
use  of  one  pattern  of  eccentric  strap  for  passenger,  freight 
and  switching  locomotives. 

Eccentric. — One  eccentric  design  flts  all  classes  of  engines. 
The  eccentric  throw  is  5  Ins.,  as  shown  in  the  drawing,  the 
forward  motion  eccentric  has  a  6-in.  bearing  on  the  axle, 
whereas  the  backward  motion  has  but  V/^  ins.  This  was 
done  in  order  to  avoid  too  great  an  offset  in  the  eccentric 
rods  and  this  arrangement  makes  it  possible  to  use  two  eccen- 
tric patterns  for  all  new  locomotives  on  the  system.  The  ec- 
centrics are  secured  with  key  and  set  screws,  the  two  halves 
of  the  backward  motion  eccentric  being  secured  together  by 
studs  and  those  of  the  forward  motion  secured  by  studs  and 
also  by  bolts  on  the  projecting  hubs. 

Driving  Boxes. — These  are  all  cast  steel  and  are  of  two 
sizes,  one  being  9  x  12  ins.,  common  to  all  engines,  and  the 
other  10  x  12  ins.,  which  is  used  for  the  main  boxes  of  the 
consolidation  and  Paciflc  types.  As  the  designs  are  in  all 
respects  similar,  except  as  modified  for  the  two  journal  diam- 
eters mentioned,  the  larger  one  only  is  shown.  These  boxes 
have  substantial  brasses  2'/j  ins.  thick  at  the  crown  and  with 
four  l-.\n.  oil  holes  from  the  oil  pocket  leading  to  the  cavity 
at  the  center.  Two  strips  of  babbitt  2  ins.  wide  are  let  into 
the  brass  as  indicated.  The  entire  outer  face  of  the  outside 
of  the  box  is  babbitted  in  a  dovetail  groove.  The  cellar  is  of 
cast  iron  and  is  provided  with  a  removable  plate  on  the  in- 
side for   convenience  in   packing. 

Cross  Head. — One  cross  head  fits  all  engines.  The  body  is  of 
cast  steel  and  the  removable  shoes  are  of  bronze.    The  shoe 


area  is  5^^  ins.  wide  by  24  ins.  long.  The  engraving  also 
shows  the  cross  head  pin  and  piston  rod  end.  This  cross  head 
is  light  and  convenient  to  maintain.  Oil  cups  are  cast  in  the 
lower  shoes  and  attached  through  the  body  of  the  cross  head 
for  the  upper  shoes.  EJach  shoe  is  secured  to  the  body  by  4 
bolts. 

Wheels. — All  the  driving  wheel  centers  are  of  cast  steel  with 
cavities  for  counterbalances  of  lead,  which  are  figured  by  the 
Master  Mechanics'  Association  rule.  All  of  the  driving  wheels 
of  the  standard  engines  are  shown,  and  weights,  together  with 
the  counterbalance  weights,  are  presented  in  the  accompany- 
ing table.  It  wilhbe  noticed  that  in  order  to  get  approximately 
the  same  cylinder  spread  on  all  of  these  engines,  viz.,  89  ins. 
for  the  Pacific  and  Consolidation  types;  88  ins.  for  the  At- 
lantic type,  and  87  ins.  for  the  switcher,  the  length  of  the 
hubs  of  the  driving  wheels  differ.  It  will  be  noted  that  in  all 
cases  the  estimated  weight  of  each  crank  pin  hub  is  given 
in  the  table.  The  tires  of  the  Pacific  and  Atlantic  type  are 
shrunk  on  and  bear  against  a  shoulder  on  the  outside  of  the 
tire.  The  drawings  show  the  distance  of  the  center  of  grav- 
ity of  the  counter  balance  of  each  wheel  from  the  center  of 
the  axle. 

Truck  Wheels. — All  truck  wheels  have  cast  iron  centers  and 
steel  tires  made  by  the  Standard  Steel  Works.  For  the  At- 
lantic and  Pacific  types  the  truck  wheels  are  33  ^^^  ins.  in  diam- 
eter.   The  normal  weights  are  as  follows: 

Tire  when  finished 480  lbs. 

Tire    when   rough    540   lbs. 

Center  when   finished    435  lbs. 

Center   when    rough    475   lbs. 

Two    retaining    rings 55  lbs. 

Bolt.s    and    nuts     lo  lbs. 

Fini.shed    wheel     980  lbs. 

The  truck  wheels  of  the  Consolidation  types  are  30\^  Ins. 
in  diameter.    The  normal  weights  are  as  follows: 

Tire    when    finished     434  lbs. 

Tire    when     rough     490  lbs. 

Center     when    finished     392  lbs. 

Center    when     rough     445  lbs. 

Two    retaining    rings    48  lbs. 

Holts   and   nuts    10  lbs. 

Finished    wheel     884  lbs. 

Valves.— The  valves  of  the  switcher  are  of  the  flat  type  with 
American  balance,  using  two  rings,  all  the  rest  are  of  the 
piston  type,  12  ins.  in  diameter,  one  valve  serving  for  all  the 
road  engines.  This  valve  Is  of  cast  iron  with  2  L-shaped  rings 
at  each  end.  The  valve  rods  are  all  2  ins.  in  diameter  and 
vary  in  length  only.  The  piston  valves  have  internal  admis- 
sion, the  motion  being  Indirect  and  the  eccentric  rods  are 
crossed.  The  engraving  of  the  valve  also  illustrates  the  bush- 
ing and  ports.    The  valve  stems  are  not  extended.    Two  pla- 
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ton  drawings  suffice  for  all  engines.  The  Atlantic  type  and 
switcher  take  20-in.  pistons  and  the  Consolidation  and  Pacific 
types  22-in.,  the  piston  rods  being  all  4  ins.  in  diameter  and 
vary  in  length  only.  The  pistons  are  of  cast  iron  514  ins. 
thick,  each  with  three  cast  iron  packing  rings.  The  pistons 
for  the  Consolidation  and  Pacific  types  are  illustrated,  the 
only  difference  between  these  and  the  one  for  the  Atlantic 
type  and  switcher  being  in  the  diameter  of  the  piston  and  the 
length  of  the  piston  rod. 

Cylinders. — As  already  stated,  all  road  engines  have  the 
same  piston  valve  and  valve  stem  packing  and  the  same  pis- 
ton rod  packing,  and  the  cylinders  are  arranged  to  bring  the 
centers  of  the  valves  at  the  same  distance  from  the  centers 
of  the  frames.  All  of  these  cylinders  are  provided  with  a 
modification  of  the  Sheedy  circulating  pipe,  provided  for  in 


the  cylinder  casting  itself.  All  the  cylinders  have  the  same 
exhaust  and  steam  pipe  seats  and  the  same  length  of  saddle 
fit  except  the  switchers  which  have  a  lighter  saddle.  The 
exhaust  pipes  are  held  by  six  studs  and  each  steam  pipe  by 
four  studs.  All  the  road  engines  are  double  bolted  all  around. 
The  cylinders  are  all  arranged  for  43-in.  frame  spacings  and 
for  the  same  cross  section  of  frames. 

These  details  give  evidence  of  unusual  care  in  designing, 
the  chief  purpose  being  to  adhere  to  common  standard  con- 
struction without  sacrifice  of  other  factors  to  secure  this 
result. 

We  are  Indebted  to  Mr.  W.  V.  S.  Thorne,  director  of  pur- 
chases of  the  Harriman  Lines,  for  this  information  and  to  the 
Baldwin  Locomotive  Works  for  the  drawings. 

Other  details  will  be  presented  later. 
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(For  previous  article  see  page  153.) 


EuiTOB's  Note. — This  study  of  the  car  equipment  of  the  Roc-k 
Island  and  'Frisco  systems  deals  first  with  the  comi>osition  of 
the  equipment,  its  age,  cost  and  present  value.  This  is 
followed  by  a  statement  in  detail  concerning  the  condition  of 
the  equipment,  the  recommendations  as  Lo  retirement  or  im- 
provement. In  this  portion  of  the  report  various  equipment 
parts  and  devices,  which  have  given  good  service,  are  recom- 
mended. A  large  proportion  of  the  report  is  occupied  by  a 
statement  concerning  all  the  various  groups  of  cars  now  in 
service.  The  following  section  deals  with  numbering  and 
classification,  and  the  report  closes  with  recommended  de- 
signs for  new  equipment.  The  size  of  the  report  and  the  large 
variety  of  different  classes  of  cars  forming  the  equipment  of 
a  combination  of  roads,  together  with  the  very  large  invest- 
ment in  car  equipment  are  impressive  features  of  this  unique 
document.  No  argument  could  possibly  be  stronger  to  show 
the  necessity  from  a  commercial  standpoint  of  standardization. 
Abstra,(ts  from  the  rei)ort  follow: 

It  is  the  opinion  of  the  committee,  based  on  the  information 
given  in  these  diagrams,  and  actual  observation  of  the  equip- 
ment, that  the  limit  of  safe,  useful  and  economical  operation 
of  wooden  cars  is  reached  at  the  ages  given  below: 

Box  cars    B. 18  years 

Furniture  ears   18  yearj 

Kefrigerator  t-ars    12  years 

Fruit    cars    .  .  . 1-1  years 

Stock    cars    .  . . . . ;..:. i .-. 14  years 

Coal   cars    ...  .....iV.-. ... ....;.;,  .1. 14  years 

Flat    cars    . . .,....,  i.^'^..*'. ....-, _,,.^v...'^4'n*  «• 14  years 

Ilallast  cars*'  •. . '.  ^i  i'.'. . .  ;.•. .  .i'.'.". : . .-:  /Vi 12  years 

and  that  an  annual  depreciation,  based  on  the  above  terms  of 
years  and  allowing  for  the  value  of  the  scrap  material  in  the 
cars,  should  be  charged  off,  so  that  when  the  limit  is  reached 
the  car  can  be  retired  from  revenue  service  and  either  be 
destroyed  or  used  in  yard  or  work  train  srvice  only.  Atten- 
tion is  called  to  the  fact  that  the  average  of  these  limits  is 
practically  the  same  as  established  by  the  M.  C.  B.  Associa- 
tion, viz.,  16  years. 

To  find  the  value  of  a  car  at  any  age  within  the  limits  above 
given,  subtract  from  the  original  cost  the  scrap  value.  Multi- 
ply this  result  by  the  percentage  shown  opposite  the  age,  and 
add  the  scrap  value. 

In  calculating  the  value  of  the  caboose  cars,  the  age  limit 
has  been  take  at  25  years. 

Tables  give  the  number  of  cars  in  service  October  1st,  1904. 
arranged  in  series,  showing  in  each  case  the  car  numbers  and 
initials,  length,  capacity  and  age,  also  a  list  of  the  principal 
features  of  construction,  together  with  the  recommendation  of 
the  committee  as  to  what  should  be  done  for  its  betterment,  if 
«0,000  lbs.  capacity  or  over,  or  the  limit  of  expenditure,  if  less 
than  60,000  lbs.,  which,  if  the  condition  of  the  car  indicates 
must  be  exceeded,  will  determine  that  it  shall  be  retired  from 
active  service. 

In  determining  the  limits  the  committee  was  governed  by 


not  only  the  age  and  condition  of  the  cars,  buit  by  the  strength 
of  the  body  bolsters,  which  are  the  foundations  upon  which 
the  superstructure  is  carried,  and  which  when  weak  are  the 
cause  of  excessive  wear  of  wheel  flanges  and  also  derailments, 
by  excessive  friction  on  the  truck  side  bearingfs.  (These  lim- 
its vary  from  |10  to  $80,  depending  upon  the  capacity  and  the 
general  character  of  the  equipment  and  construction.  The 
tables  are  omitted. — EJuitob.) 

The  limit  is  made  higher  for  cars  equipped  with  the  Ameri- 
can continuous  draft  rigging,  because  of  the  fact  that  if  it  is 
thought  advisable  to  apply  an  improved  type  of  draft,  it  must 
of  necessity  be  applied  to  both  ends  of  the  car  at  the  same 
time,  whereas  in   the  case  of  a  car  equipped  with   a  single 


VAL.UAT10.\    OF    CAR    EQUIPMENT. 

Fruit,  Stock,  Coal  Refrigera- 

Box  and  Furniture.  and  Flat.  tor    and    Ballast. 

Per-  Per-  Per- 

Years.       Rate.  centage.  Rate.  c^ntage.  Rate.        ceutage. 

1  55  .945  7  .93  8  .92 

2  5.5  .890  7  .86  8  .84 

3  5.5  .835  7  .79  8  .76 

4  5.5  .780  7  .72  •  8  .68 

5  55  .725  7  .65  8  .60 
ti  5.5  .670  7  .58  8  .62 

7  5.5.  .615  7  .51  8  .44 

8  5.5  .560  7  .44  8  .36 

9  5.5  .505  7  .37  8  .28 

10  5.5  .450  7  .30  8  .20 

11  5.5  .395  7  .23  8  .12 

12  5.5  .340  7  .16  8  .04 

13  5.5  .285  7  .09 

14  55  .230  7  .02 

15  5.5  .175 

16  5.5  .120 

17  5.5  .065 

18  5.5  .010 

Example :  A  box  car  costing  originally  $660  has  a  scrap  value  of 
$110.     What  is  it  worth  when   1<>  years  old? 

Original    co.st     $660 

Deduct  .scrap   value 110 

$550 
Percentage    12 

66.00 
Add  scrap  value 110.00      $176. 00    value    at    10   years. 

spring  draft,  the  new  type  may  be  applied  to  one  end  at  a 
time. 

These  recommendations  as  to  the  limit  of  expenditure  are 
only  general,  and  intended  to  show  the  relative  worth  of  the 
tars,  and  are  subject  to  modification  in  the  case  of  such  cars 
as  have  been  rebuilt  within  five  years,  upon  inspection  as  out- 
lined hereafter,  and  are  intended  to  apply  only  to  the  bodies 
of  the  cars,  and  they  do  not  include  the  cost  of  running  re^ 
pairs  to  the  trucks,  couplers  or  air-brakes.  The  intent  in 
recommending  limits  is  that  these  amounts  may  be  expended 
on  such  cars  when  they  come  to  the  shops  for  repairs  after  a 
given  date,  for  instance,  January  1,  1905,  and  should  they 
again  come  to  the  shop  for  repairs  to  an  equal  amount  within 
six  months  after  leaving  the  shop,  they  should  be  retired  at 
once.  To  assist  in  determining  the  amount  of  expenditure 
required  for  repairs,  the  committee  suggests  the  preparation 
of  schedules  for  each  class  of  car,  showing  the  cost  of  the 
various  parts,  and  an  example  showing  its  application. 

When  a  car  is  received  at  the  shops  requiring  repairs  in 
excess  of  the  limit,  report  should  be  made  at  once  to  the  gen- 
eral superintendent  of  motive  power  and  authority  obtained 
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for  its  retirement,  and  in  recommending  a  car  for  retirement 
the  following  points  sliould  l>e  given  consideration: 

First — The  design,  capacity  and  age. 

Second — The  condition  of  the  longitudinal  sills,  bolsters, 
draft  rigging  and  trucks. 

Third — Its  availability  for  some  other  class  of  service,  for 
instance,  by  converting  a  stock  car  into  a  coke  car,  or  a  gon- 
dola car  into  a  flat  car.  In  leach  case  recommended  for  re- 
tirement careful  inspection  should  be  made  by  some  compe- 
tent person  detailed  by  the  general  superintendent  of  motive 
power  to  determine  the  action  to  be  taken,  and  the  decision 
reached  should  be  immediately  noted  in  the  historical  record. 

The  committee,  while  recommending  the  maintenance  of 
wooden  cars  of  60,000  lbs.  and  80,000  lbs.  capacity,  does  not 
recommend  their  peri)etuation  beyond  the  age  limit  mentioned, 
nor  after  the  time  when  the  cost  of  repairs  exceeds  60  per 
cent,  of  their  depreciated  value  at  the  time  such  repairs  be- 
come necessary;  the  intent  of  this  recommendation  l)eing  that 
all  wooden  cars  should  be  retired  when  they  reach  their  limit 
of  usefulness,  and  be  replaced  by  steel  frame  cars,  thus  grad- 
ually bringing  the  system  to  a  single  standard  for  each  class. 

The  portions  of  the  higher  capacity  cars  most  liable  to  fail- 
ure are  found  to  be  the  body  bolsters,  truck  bolsters,  draft  at- 
tachments, door  fixtures,  brake  beams,  coal  car  sides,  the  end 
framing,  end  lining  and  roofs  of  box  and  stock  cars  and  the 
floors  of  open  cars. 

The  committee  recommends,  in  addition  to  the  specific 
recommendations  in  the  equipment  list  for  the  strengthening 
of  such  i)arts,  that  the  floors  of  stock,  coal  and  flat  cars  when 
renewed  should  be  of  material  2%  ins.  thick,  and  the  end 
lining  of  closed  cars,  when  renewed,  be  made  of  material  1% 
ins.  thick.  The  end  framing  of  closed  cars  should  be  strength- 
ened by  the  addition  of  horizontal  truss  rods,  which  in  con- 
nection with  th«  1%-in.  end  lining  will  reduce  the  liability  to 
damage  by  the  shifting  of  the  load  to  a  minimum. 

It  is  also  the  opinion  of  the  committee  that  one  end  door  is 
sufficient  for  a  closed  car,  and  such  cars  as  now  have  two 
should  be  changed  whenever  shopped  for  repairs. 

The  sides  of  coal  cars  are  frequently  weak  by  reason  of  the 
■takes  being  either  too  small  in  size  or  insufficient  in  number, 
and  in  such  cases  they  should  be  strengthened  by  the  applica- 
tion of  braces  and  such  additional  stakes  as  may  be  required. 

In  many  cases  the  cars  are  found  to  be  equipped  with  ex- 
cellent draft  attachments,  but  with  draft  timbers  insufficiently 
secured.  In  such  cases  anchor  rods  should  be  applied,  which 
will  reduce  the  strain  on  the  vertical  bolts  securing  the  draft 
timbers  to  the  sills,  and  eliminate  damage  from  loose  timbers. 

The  door  fixtures  now  in  use  on  the  equipment  are  mostly 
of  such  a  design  as  to  permit  the  shifting  of  the  doors,  when 
switching,  unless  closed  and  locked.  This  shifting  permits  the 
doors  to  pound  against  the  stops,  with  the  result  that  either 
the  hangers  become  loose  and  the  door  drops  off,  or  the  stops 
come  off  and  the  door  runs  off  at  the  end  of  the  track,  and  is 
finally  either  lost  or  damaged  by  being  hit  by  passing  cars, 
the  latter  being  a  frequent  cause  of  derailment  of  trains.  The 
fixtures  recommended  have  been  designed  in  such  a  manner 
a«  to  prevent  this  shifting,  and  when  the  hangers  are  secured 
to  the  doors  by  bolts,  the  door  cannot  be  dislodged. 

Many  of  the  bolsters  (cast  steel  excepted)  are  fitted  either 
with  pressed  steel  or  malleable  iron  center  plates,  which  are 
too  small  in  bearing  surface  to  have  the  strength  to  resist  the 
pressure  of  the  load,  and  therefore  fail  by  punching  out  the 
bottom  plate,  or  in  which  the  pressure  per  square  inch  due  to 
the  load  causes  excessive  friction,  and  consequently  excessive 
flange  pressure  on  curves  by  reason  of  the  inability  of  the  truck 
to  turn  easily  under  the  car,  which,  of  course,  is  productive 
of  excessive  flange  wear  on  wheels  and  rails  and  also  derail- 
ments on  curves.  The  committee  recommends  that  in  such 
cases  the  center  plates  as  they  fail,  or  are  found  to  bind  on 
curves,  be  replaced  by  cast  steel  center  plates  having  a  suffi- 
ciently large  area  to  bring  the  friction  within  the  proper  lim- 
its for  the  material  used. 

(To  be  concluded.) 
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This  plant  occupies  a  tract  of  55  acres,  12>/1.  of  which  are 
under  roof.  While  figures  on  capacity  are  usually  somewhat 
elastic,  it  was  intended  tor  the  complete  maintenance  of  450 
locomotives  besides  the  building  of  a  small  number  each  year. 
The  car  department  was  designed  to  repair  100  freight  cars 
per  day,  for  complete  maintenance  of  450  passenger  cars,  the 
building  of  15  new  freight  cars  per  day  and  the  building  of 
about  25  passenger  cars  per  year.  By  the  extension  of  build- 
ings and  arrangement  of  departments  an  extension  of  one- 
third  of  the  present  size  of  the  plant  is  provided  for.  The 
plans  were  most  carefully  worked  out  by  Mr.  Theodore  H. 
Curtis,  superintendent  of  machinery  of  the  road,  from  whom 
the  plan  and  descriptive  information  has  been  received. 

The  plan  and  operation  of  these  shops  centered  in  the  use 
of  the  most  modern  machinery  and  means  of  handling  ma- 
terial, as  well  as  the  equipment  which  comes  into  these  shops 
for  repairs,  to  the  best  advantage.  The  three  principal  feat- 
ures of  the  plan  are: 

First — A  long,  iMjinted,  fish-shaped  yard  extending  north 
and  south,  and  being  relatively  narrow  east  and  west. 

Second — A  wide,  high-speed  transfer  table  passing  east  and 
west  transversely  nearly  across  the  yard  group. 

Third — A  high-speed,  stockyard,  overhead  travelling  crane 
running  from  the  north  side  of  the  transfer  table,  a  distance 
of  1,000  ft.,  the  crane  having  a  span  of  40  ft.,  a  clearance  of 
15  ft.  and  a  bridge  speed  of  1,000  ft.  per  minute. 

The  grouping  of  the  buildings,  therefore,  was  determined 
largely  by  the  problem  of  transporting  material. 

The  central  figure  of  the  layout  is  an  Lr  shaped  avenue  of 
transportation,  formed  by  the  transfer  table  and  the  stock- 
yard crane.  The  metal  parts  are  handled  by  lifting  and  trans- 
porting overhead,  the  wooden  parts  being  transported  hori- 
zontally on  low  cars  with  as  little  lifting  as  possible. 

The  metal  working  buildings,  such  as  the  locomotive,  erect- 
ing, machine  and  boiler  shops,  the  smith  shop,  wheel,  and  axie 
shop  and  the  foundry,  all  connect  directly  to  the  stockyard 
crane,  while  the  wood-working  shops,  such  as  the  planing  mill, 
cabinet  shop,  coach  shop,  new  freight  car  shop  and  freight 
car  repair  shop,  all  border  upon  the  transfer  table.  The  metal 
parts  enter  the  shop  yards  from  the  north  and  lumber  from 
the  south.  Each  oi>eration  on  metals  is  in  a  southerly  move- 
ment, passing  into  the  metal  working  shops  and  under  rapidly 
moving  travelling  overhead  cranes.  These  cranes  move 
in  an  easterly  and  westerly  direction,  forming  direct 
connection  with  the  stockyard  crane.  Each  building  receives 
its  material  from  and  delivers  its  product  to  the  stockyard 
crane,  and  metal  purchased  in  large  quantities  is  delivered  to 
this  crane  at  its  north  end,  this  crane  being  available  because 
of  the  grouping  of  the  buildings  for  handling  all  material, 
whether  manufactured  at  the  shops  or  purchased  outside,  this 
being  the  receiving  and  distributing  medium. 

The  wood  in  process  of  manufacture  moves  northward 
through  the  dry  kilns  or  planing  mill,  and  is  delivered  to  the 
transfer  table  for  distribution.  The  table  also  connects  with 
the  stockyard  crane,  and  therefore  becomes  a  part  of  the  gen- 
eral receiving  and  distributing  agent  for  all  materials.  By 
this  arrangement  metal  parts  move  south  and  wood  north,  both 
using  the  L-shape  avenue  of  transportation  to  distribute  quick- 
ly and  by  mechanical  means  all  the  materials  used  at  the 
plant.  Hand  labor  is  avoided  by  the  mechanical  equipment. 
While  the  transfer  table  is  used  generally  for  the  product  from 
the  planing  mill,  it  also  may  aid  in  an  important  way  In  get- 
ting material  to  the  locomotive  shops.  This  transfer  table  has 
a  speed  of  1,000  ft.  per  minute. 

The  track  arrangement  is  such  that  switching  may  be  done 
upon  either  side  of  the  plant,  and  by  use  of  the  transfer  table 
narrow-gauge  yard  tracks  with  turn-tables  are  avoided.  Back 
of  the  planing  mill  is  a  sill  yard,  convenient  to  the  dry  kiln 
and  south  of  the  car  shop  buildings  is  a  large  yard  with  tracks 
at  60  ft.  centers  with  a  capacity  of  ten  million  ft.  of  lumber. 
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This  lumber  is  handled  on  rars  which  are  2  ft.  high,  this 
height  being  adopted  for  all  platform.s  in  the  lumber  depart- 
ment, to  avoid  lifting  and  dropping  heavy  material.  Lumber 
is  loaded  on  kiln  cars  and  kiln  cars  and  lumber  are  trans- 
ported on  yard  cars  to  the  dry  kiln,  the  kiln  car  passing 
throoigh  the  dry  kiln  and  again  on  to  the  yard  car,  and  trans- 
ported into  the  lumber  shed  or  to  the  planing  mill  machines 
with  only  one  handling  of  the  lumber. 

In  the  plan  the  crane  service  in  the  locomotive  shop  build- 
ings is  indicated.  The  plant  has  ten  high-speed  power  cranes 
for  rapid  handling  of  material.  The  locomotive  shop  has 
transverse  tracks  served  by  the  transfer  table  outside  and  by 
a  100-ton  and  a  10-ton  electric  overhead  travelling  crane  inside. 
A  careful  study  of  the  track  arrangement  will  show  that  it 
would  be  impossible  to  tie  up  this  plant  by  the  failure  of  the 
cranes  or  transfer  table. 

The  power  hd\^se  was  located  near  the  planing  mill  in  order 
to  utilize  the  sl^avings  from  that  department.  As  a  part  of 
the  plan  a  44-stall  roundhouse  is  provided  for,  as  indicated 
on  the  plan. 

Climatic  conditions  were  carefully  considered  in  order  to 
secure  north  light  and  avoid  sunlight  in  the  buildings,  this 
being    exceedingly    important    in    the    latitude    of   Kentucky. 


This  arrangement  takes  advantage  of  the  Southern  breezes, 
which  constitute  an  important  factor  in  the  hot  season  at 
Louisville. 

A  description  of  the  departments  in  detail  must  be  reserved 
until  later.  This  plant  was  Jaid  out  by  Mr.  Theodore  H.  Cur- 
tis personally.  The  shop  buildings  were  erected  under  the 
direction  of  the  engineering  department  of  the  road,  under 
the  approval  of  Mr.  Curtis.  A  thorough  description  of  this 
plant  will  be  presented  when  its  organization  and  operation 
are  complete. 


A  MATTER  OF  EDUCATION. 


Progress  in  any  other  department  of  engineering  during  the 
past  ten  years  has  never  been  as  great  as  that  connected  with 
the  American  locomotive.  Locomotives  have  not  only  in- 
creased in  size  and  power,  but  the  methods  of  operation  have 
changed  radically  in  that  time.  In  the  extraordinary  stress 
of  business,  requiring  every  available  locomotive,  practically 
all  the  time,  pooling  has  become  general,  and  the  men  oper- 
ating locomotives  have  lost  individual  responsibility  for  and 
interest  in  the  machines  they  run.  Individual  coal  records 
were  formerly  important  factors.    Now  they  are  not,  and  the 
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present  tendency  is  towifd  complete  abandonment  of  records 
which  formerly  tended  to  i-ause  emulation  among  engineers 
for  fuel  saving.  In  fact,  the  prevailing  types  of  coal  chntes 
do  not  provide  for  either  weighing  or  measuring  the  coal. 
When  locomotives  were  small,  the  fuel  question  was  impor- 
tant, from  the  standpoint  of  operating  economy.  With  the 
present  large  engiffes  economy  is  not  less  but  more  impor- 
tant, because  the  quantities  are  larger.  But  now  we  face  an- 
other question.  Compounding  was  introduced  for  reasons  of 
economy.  11  was  continued  for  reasons  of  capacity.  Ameri- 
<an  railroads  adopt  superheating  and  four-cylinder  balanced 
compounding — not  for  reasons  of  economy,  but  for  increased 
capacity. 

Cai'ac'Ity  is  the  goal  locomotive  people  are  striving  for.  and 
they  have  made  much  progress,  but  they  have  forgotten  the 
factor  which  lies  nearest  at  hand.  They  have  forgotten  the 
human  element  in  control  of  the  locomotive,  which  presents 
more  possibilities  than  any  other.  The  difference  between 
the  work  of  the  best  and  the  average  man  on  a  locomotive 
represents  more  to  the  road  than  the  economies  to  be  obtained 
from  the  best  fuel-saving  appliance  or  invention  ever  brought 
f)ut.  When  it  is  appreciated  that  fuel  saved  because  it  is  not 
burned  affects  the  capacity  of  the  locomotive,  and   increases 


the  efficiehty  of  heating  surface,  as  does  compounding  and 
superheating,  we  shall  pay  more  attention  to  the  men  who 
run  the  engines.  It  will  not  be  disputed  that,  as  a  rule,  the 
firemen  who  throw  3.000  lbs.  of  coal  per  hour  receive  less 
careful  training  and  less  preparation  for  their  worli  than 
those  who  were  reqtiired  to  throw  but  1,000  lbs.,  in  the  past 
years.  If  American  firemen  and  engineers  were  as  efficient 
and  as  interested,  i)ersonally  and  financially,  in  saving  coal 
as  are  those  of  England  and  Prance,  our  locomotives  would 
not  need  to  be  quite  as  big  as  they  must  be  under  our  condi- 
tions to-day.  "We  cannot  take  a  backward  step  in  size  and 
IKtwer,  but  we  must  take  a  forward  step  in  locomotive  opera- 
tion and  pau.se  a  little  in  the  march  toward  greater  power. 

An  emergency  may  justify  putting  a  man  on  a  freight  en- 
gine as  fireman  after  only  three  days'  instruction,  but  noth- 
ing can  justify  an  average  of  only  a  week  of  training  for  a 
number  of  new  firemen  on  a  certain  road  last  winter. 

In  order  to  ascertain  whether  the  situation  and  possibili- 
ties are  understood,  a  number  of  the  highest  railway  officials 
in  the  cotmtry  were  asked  by  the  editor  the  following  ques- 
tions: 

'The  president  of  one  of  our  largest  railroads  has  stated 
that  he  cannot  secure  as  good  m?u  as  engineers  and  firemen 
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of  100-ton  engines  as  he  had  when  50-ton  engines  were  con- 
sidered large  ones. 

1  Do  yoii  find  this  true  in  your  experieme,  and,  if  so,  does 
it  apply  to  other  men  on  the  road  and  in  the  shops? 

2.  Is  it  not  nec-essary  for  the  railroads  to  looli  after  re- 
cruiting methods  more  carefully  and  to  undertake  better  meth- 
ods of  selecting  and  preparing  men  for  their  work? 

3.  Is  it  advisable  for  railroads  to  undertake  sjistematic  edu- 
cation of  the  men  after  they  enter  the  service? 

4.  Are  you  worried  as  to  where  you  can  secure  good  men 
in  times  of  heavy  business?" 

Because  these  questions  concern  the  labor  question,  most  of 
the  replies  were  guarded  by  a  request  that  the  author's  name 
should  not  be  givtn.  For  this  reason  all  of  the  names  are 
withheld.  The  letters  come  from  the  highest  and  best-known 
railroad  officers  in  this  country,  representing  over  80,000  miles 
of  railroads.  They  indicate  that  some  do  and  some  do  not 
fully  appreciate  the  importance  of  the  personal  element  in 
locomotive  operation.  That  its  importance  is  appreciated  at 
all  is  encouraging.  Abstraits  from  a  few  of  the  letters  fol- 
low, the  paragraphs  being  numbered  to  correspond  with  the 
questions  stated  above. 

FROM  A  (;f;>ebal  manager. 

1.  As  a  rule  railroads  are  not  securing  as  capable  firomen  at  the 
present  time  as  they  were  a  few  jcars  ago  when  fifty-ton  engines 
were  considered  large  ones.  For  this  same  reason  the  <-ii};inocr.s 
who  are  promoted  from  firemen  are  not  as  capable  as  the  on^iincers 
who  entered  the  service  of  roads  .several  years  ago.  I  do  not  be- 
lieve this  applies  to  men  in  the  shops. 

2.  I  believe  we  all  realize  the  nece.siiity  of  giving  more  attention 
to  the  employment  of  new  men  entering  the  service,  especially  fire- 
men and  brakemen,  and,  as  a  matter  of  fact,  many  roads  are  in- 
stituting a  more  rigi<l  system  of  selecting  and  promoting  men  for 
their  work. 

3.  We  believe  it  is  advisable  for  railroads  to  undertake  a  sys- 
tematic edni-aticm  of  men  after  they  enter  the  service. 

4.  Owing  to  the  very  heavy  and  sudden  increase  of  biusiness  on 
railroads  throughout  tlie  country,  it  is  a  difficult  matter  to  secure 
good  men,  and.  to  a  certain  extent,  it  i.s  a  source  of  great  worry. 

FROM  A  prf;sidknt. 

1.  It  i.s  within  tbe  recollection  of  men  now  in  railway  service 
(my.self  among  the  number)  when  firing  light  locomotives  was  a 
vocation  that  did  not  require  men  of  extraordinary  .streny:tli — in 
fa<t.  I  have  known  men  of  sedentary  occui)alions  to  enter  ui)on  that 
of  firein<>n  with  the  view  of  regaining  their  health.  With  the  ad- 
vent of  the  large  engine  the  duties  of  the  fircTuan  became  .so 
physicnily  arduous  that  it  is  not  now  a  question  of  brain,  but  one 
of  brawn.  We  have,  therefore,  developed  a  .set  of  men  who  are 
stronger  physically,  regardless  of  their  mental  aptne.ss.  and.  as  a 
whole,  the  men  of  to-day  are  not  as  good  ju«  the  men  of  twenty-five 
years  ago. 

2.  It  is  necessary  for  railroads  to  look  after  recruiting  methods 
and  to  imdertake  better  methods  of  .selecting  proper  men  for  their 
work. 

3.  It  is  advisable  for  railroads  to  undertake  the  systematic  edti- 
cation  of  the  men  after  they  enter  the  service. 

4.  Kailroads  which  traverse  thickly  settled  portions  of  the 
country  have  no  trouble  in  procuring  men,  but  roads  which  have 
outlying  branches  or  run  through  .sparsely  .settled  country  must 
have  trouble  in  that  direction.  T.ikins  into  consideralifui.  how- 
ever, the  fact  that  there  are  a  million  or  more  men  emploved  on 
railroads  in  the  I'nited  States  (more  or  less  of  them  floMting 
about*,  for  obvious  reasons,  it  is  quite  po.s.sible  to  obtain  skiPed 
men  to  bridge  over  any  ordinary  or  temporary  increase  in  business. 

Fi;()M    A    Sl'l'KISINTKXnK.NT    OK    M<JTIVK    POWER. 

1.  Kither  the  requirements  of  the  service  have  grown  so  rapidly 
that  the  average  ntan  is  not  keeping  pace  with  them,  or  else  we  are 
not  getting  a.s  g(M>d  men.  As  a  ruli\  our  serxice  is  not  as  good. 
.ind  the  men  do  not  se(>m  to  take  the  same  interest  in  their  work 
as  they  did  when  lighter  equipment  was  used.  I  attribute  this 
condition  l.irgely  to  the  fact  that  each  year  brings  out  a  better 
educiited  lot  of  young  men.  Th(>  work  of  firing  a  Io«omotive  is 
hard  and  uni>leasant,  and  younar  nieu  will  seek  other  pasitions  and 
oftentimes  fake  a  lower  rate  of  wages  in  order  to  avoid  the  hard 
and   unple:isant  work. 

2.  Kailroads  will  have  to  look  after  their  recruiting  methods 
more  carefully  and  make  their  positions  more  attractive  in  order 
to  maintain  the  high  standard  of  service  which  more  modern  con- 
ditioas  require. 

ti.  I  believe  that  railroads  must  undertake  a  systematic  education 
of  the  men  and  make  wages  and  conditions  sufficiently  attractive 
to  draw  a  better  class  of  men  into  the  service. 

4.  In  our  experience,  when  business  is  heavy  we  are  forced  to  ac- 
cept the  services  of  men  that  we  would  not  have  with  tus  under 
any  circumstance.s  were  it  possible  to  get  along  without  them. 

The.se  views  may  seem  a  little  radical,  but  any  railroad  man  who 
is  in  close  touch  with  practical  operation,  if  honest,  will  endorse 
them. 

FROM    A    PRFSinENT. 

1.  The  ntimber  of  engines  required  to  handle  the  increased  busi- 
ness has  increased  in  a  greater  ratio  than  it  has  been  possible  to 
drill  and  train  encinemen.  and.  in  consequence,  a  larger  proportion 
of  younger  and  leas  experienced  men  are  forced  into  this  service. 
.\nother  rea.son.  probably,  why  this  condition  exists  is.  .ns  you 
know,  on  accoimt  of  railroadinff  beine  more  exacting  than  it  has 
been  in  past  years,  and,  for  this  reason,  men  who  might  be  con- 


sidered first-class  some  years  ago  are  not  so  considered  at  the  pres- 
ent day. 

2.  Unquestionably,  yes ;  we  are  doing  everything  we  can  in  this 
direction.  "^  \ 

0.  Indirectly.  This,  however,  should  be^carefully  handled  to 
avoid  what  might  l)e  termed  "pauperizing"  men  in  the  matter  of 
training  and  education.  They  are  too  prone  to  rely  upon  state- 
ments of  instructors  and  fall  back  upon  them  in  case  of  bad  ser- 
vice. 

4.  Yes.    This  is  a  serious  question  with  tis. 

FROM   A   PRESIDENT. 

1.  I  do  not  think  our  experience  has  been  exactly  the  same  as 
that  of  the  president  of  the  railroad  you  quote  as  saying  that  it  is 
impossible  to  secure  as  good  men  as  engineers  and  firemen  for 
100-ton  engines  as  for  the  .50-ton  engines  formerly  used  in  our 
freight  service.  When  we  first  began  the  introduction  of  heavier 
engines,  something  like  five  years  ago,  we  did  experience  consider- 
able difficulty  through  our  enginemen,  who  had  been  used  to  the 
old  and  larger  power  with  which  we  were  then  equipped,  not  doing 
as  well  with  the  new  and  heavier  engines,  and  it  took  some  time  for 
our  men  to  become  accustomed  to  the  heavier  power,  and  we  had  to 
carry  on  a  campaign  of  education  for  some  tim(>  in  order  to 
thoroughly  fit  our  men  to  handle  the  new  power  to  the  best  ad- 
vantage. 

2.  It  is  undoubtedly  very  necessary  that  the  railroads  hiring  new 
men  for  service  on  their  engines  should  be  more  careful  in  the 
.selection  of  bright,  intelligent  young  men,  who,  after  their  experi- 
ence as  firemen,  will  be  better  able  to  assume  the  duties  of  en- 
gineers than  under  conditions  that  existed  fifteen  or  twenty  years 
ago.  I  think,  further  more,  it  is  very  desirable  for  railroads  to 
undertake  to  systematically  educate  the  men  who  enter  their 
service  in  the  lower  ranks  so  that  they  may  be  fitted  for  the  more 
responsible  duties  that  they  will  be  called  upon  to  perform  in  the 
event  they  are  promoted  to  better  positions.  We  are  not  particu- 
larly worried  as  to  where  we  can  secure  good  men  in  times  of 
heavy  business.  It  is  a  fact,  however,  that  such  men  are  not  so 
readily  available  for  employment  when  biusiness  increases  steadily 
and  sharply  as  formerly.  I  think  the  difficulty  some  of  the  rail- 
roads are  having  in  securing  men  to  handle  their  heavy  power 
satisfactorily  is  due  to  a  combination  of  conditions  something  like 
the  following : 

A  considerabl(>  percentage  of  the  older  and  more  experienced  en- 
gineers are  dropping  out  of  the  railway  service  each  year,  either 
through  death  or  disability  on  account  of  their  age  and  tbe  hard, 
trying  service  they  have  been  subjected  to  as  engineers.  The  -ser- 
vices of  a  larger  percentage  of  the  balance  of  the  old,  experienced 
engineers  are  required  to  handle  the  increased  number  of  passenger 
and  preferred  freight  runs,  leaving  the  handling  of  the  heavy 
freight  and  switching  power  to  the  new  men  and  tluxse  of  the  le,a.st 
exp<'rience.  and  these  engines  are  more  difficult  and  complicated  to 
handle  than  the  smaller  and  lighter  power  formerly  used  in  freight 
service  and  to  some  extent  still  in  passenger  service.  It  seems  to 
me  some  such  reasons  as  these,  instead  of  those  suggested  in  your 
l<>tter  to  me,  are  the  ones  which  seem  to  indicate  that  the  railroads 
are  not  able  now  to  get  the  same  service  as  formerly  out  of  the  en- 
ginemeit  on  their  new  heavy  power. 

FROM    A    VICE-PRESIDENT. 

1.  The  100-ton  and  larger  locomotives  require  more  intelligent 
handling  by  the  engineer,  more  vigorous  firing  by  the  fireman,  and 
more  accurate  fitting  by  mechanics  in  the  shops — therefore,  it  is 
nece.s.sary  to  have  a  higher  standard  of  employes.  The  work  of  the 
engineer  and  the  mechanic  in  the  shop  is  increased  very  little,  if 
any.  due  to  the  engineer  to-day  being  called  upon  to  do  practically 
no  work  about  his  locomotive,  and  the  man  in  the  shop  having  the 
modern  f.icilities  for  doing  his  work.  The  fireman  is  called  upon 
to  handle  a  greater  tonnage  of  fuel,  but  his  work  is  confine<l  merely 
to  the  time  on  the  road,  whereas  in  the  past  it  was  custpmary  to 
call  upon  him  to  do  a  great  deal  of  cleaning  on  the  locomotive, 
which  i.s  now  materially  reduced.  The  work  throughout,  however, 
calls  for  more  care  and  intelligence  than  in  the  past. 

2.  It  woidd  be  to  the  advantage  of  all  railroads  to  do  as  many 
are  now  doing,  viz..  use  the  greatest  care  in  selecting  and  employinj; 
new  men.  and.  in  all  cases,  ascertain  if  they  are  physically  all 
right,  also  if  fliey  have  the  ability  of  developing  and  assuming  in- 
cre.ased  responsibilities. 

'^.  I  think  it  is  money  well  spent  for  railroads  to  have  a  sys- 
tematic educntion  of  the  men.  after  they  have  entered  Hie  service, 
and  insist  upon  their  men  availing  themselves  of  such  opportunities 
as  are  given,  jiromoting  the  men  by  the  progress  they  make  in  this 
jiarticular.  rather  than  by  seniority. 

1.  Pre<autions  have  been  made  in  the  past  to  have  a  surplus 
of  competent  men  available  for  a  heavy  run  of  business,  when  this 
takes  place.     This  is  very  important. 

FROM  A  SECOND  \1CE-PRESIDENT  AND  GENERAL  MANAGER. 

1.  We  do  not  have  any  more  difficulty  in  securing  as  good  en- 
gineers and  firemen  for  the  larger  engines  than  we  had  in  getting 
goofl  men  for  the  smaller  power,  but.  on  accotint  of  the  clianged 
conditiorus  incident  to  the  larger  power  and  general  prasperity  of 
the  country,  we  have  had  more  difficulty  in  retaining  them,  and 
changes  are.  therefore,  more  frequent.  As  to  the  men  in  the 
shop.<»,  we  have  more  difficidty  in  securing  good  men  than  we  for- 
merly had,  not.  however,  due  to  the  large  power,  but  to  the  in- 
creased prosperity  of  the  country. 

2.  Our  recruiting  and  selecting  metho<ls  have  not  been  changed, 
but  the  educational  and  physical  requirements  are  more  rigidly 
enforced  than  formerly,  and  more  care  is  exercised  in  preparing 
men  for  this  work. 

.*?.  We  find  it  neces.sary  to  undertake  the  systematic  education 
and  examination  of  enginemen  after  they  enter  the  service,  on  the 
air  brake  and  other  appliances  on  locomotives. 

4.  We  have  had  difiicidty  in  getting  men  in  times  of  heavy  busi- 
ne-ss.  especially  during  the  past  two  years,  the^  greatest  difficulty 
being  in  procuring  a  sufficient  number  of  experienced  engineers. 


June,  1905. 
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40-TON  COMPOSITE  HOPPER  CARS. 


Seaboard  Aib  Line  Railway. 


For  coal  trafl5c  on  the  Seaboard  Air  Line  a  number  of  40-ton 
composite  cars  have  been  constructed,  using  side  frames  to 
carry  the  load,  the  cars  having  been  patterned  after  those 
of  the  same  capacity  which  have  been  so  successful  on  the 
Norfolk  &  Western  Railway,  and  which  are  known  as  the  de- 
sign of  Mr.  C.  A.  Seley,  formerly  mechanical  engineer  of  the 
Norfolk  &  Western.       Mr.   Seley's  design   is  shown   in    this 
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jourual.  iu   June,  1902,  page  181.     The  general  dimensions   of 
the  Seaboard   Air  Line  cars  are  as  follows: 

Length  over  bulTors ^j^   ^^■,?  I"""- 

length  ovtT  end  slU.-i. . . . . . ., 2.    ft.    9i^  jus. 

l>>tigth   ovf^r  body.  ....;..>,< 27    ft.    9  in.s. 

U^usth    inside .■.iV.  v '-^7   ft.   C  ns. 

Width    oxi  r   >-iilc.- ,- .  -•.  4>.  w. 9       A,,  ,' 

Wicith  inside ...-..;.,,  ....:>  vy. 8  ".   9i^.  Ins. 

IlFi^bt  over  hopper. ..-(..  .i.i,....'.  »...«;•.>••■>••••.• -.r ^       <(^  '"""'' 

Capacity    ...:...•-  *.;  .>  ,y.  ,:.,•...  /. .  i •  ■  -^O  torn* 

Light   weislit .-. ; ,  f cFr-  i -«  P 

CapaiHy,  West  Virginia  coal.  ./..;.*> 85,0(io  lbs. 

The  ne.v  features  of  this  car  are  confined  to  the  bolsters, 
diaft  gear  and  center  plate  cons^tnution.  The  lolsters  are  of 
st«cl  castings,  made  in  two  -parts  with  a  coverplate  connect- 
ing iheni  over  the  center  sills,  the  construction  being  such 
as  to  minimize  the  amount  of  fining.  The  pressure  at  the 
bottom  of  these  castings  against  the  center  sills  is  reduced 
by  the  large  malleable  iron  center  plate,  which  is  of  such  a 
form  as  to  lak^  tl:e  loail  from  the  channels  directly  to  the 
wt  aring  surface  of  the  plate. 

The  draft  g;ar  is  of  the  twin  spring  type,  the  webs  of 
the  sirs  them-clve.s  being  cut  out  to  accommodate  the  gear. 
These  holes  arp  punched  out  in  one  operation.  The  cheek 
platis,  whi(h  are  of  cast  steel,  are  riveted  to  the  sills,  and  the 


•*— 


CENTER  TT.KTK. 

metal  added  in  this  manner  more  than  compensates  for  the 
amount  removed  by  the  punching.  The  draft  of  the  twin 
springs  is  brought  to  the  vertical  webs  of  the  steel  chan- 
nels, so  that  the  stresses  of  buffing  and  pulling  are  trans- 
mitted into  the  central  wet)  of  thp  backbone  of  the  car. 
These  springs  are  easily  inspected  from  the  outside,  and  by 
removing  tlie  two  clips  on  one  side  tlie  draft  i  igging  is  easily 
di-awn  out  of  the  coupler  yoke  for  repairs.  Mr.  R.  P.  C.  San- 
derson, superintendent  of  motive  power  of  the  road,  states  that 
this  gear  has  been  in  u.se  on  a  number  of  cars,  and  has  been 
entirely  successful. 

The  adoption  by  the  Norfolk  &  Western  of  this  car  con- 
struction is  an  aduitional  mark  of  confidence  in  the  design. 

Descriptions  of  other  cars  of  this  kind  may  be  found  in  this 
journal  as  follows:  June,  1809,  page  187;  April,  1900,  page 
100;  February,  1901,  page  42;  May,  1902,  page  140;  June,  1902, 
page  ISl;   June,  1903,  page  209;   .Tuly,  1903.  page  257. 

We  are  Indebted  to  Mr.  Sanderson  for  these  drawings. 

Stbkkt  Railways. — The  mileage  of  the  electric  lines  in- 
creased between  1S90  and  1902  from  1.2G2  to  21.907,  while 
there  was  a  decrease  for  the  lines  operated  by  other  motive 
power,  the  decrease  being  from  4S8  to  241  miles  for  cable  lines, 
from  711  to  170  miles  for  steam  lines,  and  from  5,6G2  to  259 
miles  for  lines  using  animals  for  their  motive  power. 


EFuriK.NCY  f>F  Motor  C.\r  Gkarinc. — French  experiments  on 
the  efficiencies  of  gears  fitted  for  motor  car  service  give  the 
following  results  in  percentages  for  new  and  worn  gears,  re- 
spectively: Spur  gearing,  steel  on  steel,  greased,  exposed  to 
-Street  dust,  90  and  SO;  spur  gearing,  steel  pinion  and  fibre 
gear  wheel,  88  and  SO;  spur  gearing,  leather  pinion  and  cast 
Iron  gear  wheel,  88  and  80;  spur  gearing,  steel  on  steel,  run- 
ning in  an  oil  bath.  92  and  90;  bevel  gearing,  steel  and  steel, 
in  an  oil  bath,  88  and  82;  universal  joint,  95;  roller  chain, 
lubricated  and  exposed  to  the  air.  94  and  92. — Jron  Age. 
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WALSCHAERT  vs,  STEPHENSON  VALVE  GEAR 


Walschaert  valve  gear  is  being  seriously  consi.lered  for 
use  on  Lake  Shore  locomotives.  It  has  already  been  applied 
to  a  2 — 8 — 0  locomotive  (See  Amkkxcan  Exi.ineer,  February, 
1905.  page  IG),  and  service  repoits  continue  to  be  so  favor- 
able as  to  lead  to  the  contlusion  that  it  would  be  advantageous 
on  tjasssnger  locomotives.  This  journal  illustrated  the  Class 
.1  passenger  locomotive  in  March,  1901,  page  09,  and  the 
heavier  Class  K  in  November,  1904,  page  413,  and  December, 
19(14,  page  479.  In  the  accompanying  table  the  actual  weights 
or  the  Stephsnson  gear  are  given  for  these  three  classes,  the 
ai'lual  weights  of  the  Walschaert  for  the  2—8—0  class,  and 
estimated  weights  of  the  Walschaert  gear  for  the  two  passm- 
ger  classes.  For  Class  K  the  saving  in  weight  by  tuning  the 
latter  gear  is  1.745  lbs.  '        :=: 

Since  the  ajjplication  of  the  Walschaert  gear  to  the  Lake 
Shore  locomotive,  already  referred  to,  it  has  been  applied  to 
a  n^-w  consolidation  lo.-omotive.  No.  2749,  of  the  New  York 
Central  &  Hudson  River  Railroad,  a  photograph  of  which  is 
reproduced.  This  application  is  similar  to  that  of  the  Lake 
Shore   design. 

In  the  line  engraving  th  adaptation  of  the  Class  J,  2—0—2 
passenger  locomotive  is  illustrated.  This  locomotive  was  de- 
scribed in  this  journal  in  March,  1901,  paga  69.  and  the  gear 
is  to  be  applied  in  connection  »vith  an  inside  admission  piston 
valve.     This  engine   has  a  direct    vfllve  motion.     In  this  <-on- 


WALSCII.VtKT    VALVE   CEAR    AI'l'LlKI)    TO    i>UAlBIE    TYPE    PASSENGEE    I>OCOMOT1\-E     (CLASS    J.) — LAKK    SlUHiK     A      .MICJIIU.A.N      SUlTllEltN 
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COMPARATIVE      WEIGHTS,      STEPHENSON      AND  WALSCHAERT 

VALVE  GEAR. 

LtiKK  SuoBB  A  Michigan  Soutubrn  Locomotives. 

, Class  and  Type ^ 

Class  D,  2-8-0.       Class  J.  2-6-2.  Class  K,  2  6-2. 

Stephea-  Walsch-  Stephen-  Walsch-  Stephen-  Walsch- 

son.           aert.          sou.  aert.  son-  aert. 

lbs.          lbs.          lbs.  lbs.  lbs.  lbs. 

Crank  pins,   main 520           490           390  365  440  415 

Crank  pins,  arms 100            ..  80  ..  90 

Crosshead   arms 60              ..  50  ..  50 

Eccentric     600              . .           740  . .  740 

Eccentric  strap    800              . .           880  .  .  1,120 

Eccentric   rods    200           220           200  175  280  200 

Link     280           260           260  240  300  275 

Link    support 280              ..  250  ..  260 

Link  lifter    45             . .           120  . .  120 

Reverse  shaft  &  arms.    260           400           350  375  385  390 

Rockers    260              . .            280  325  280  350 

Rocker  boxes 240              . .            300  300  300  325 

Transmission    bar    .  .  .     300           140            270  160  300  170 
Transmission         bar 

hanger     80              72           120  65  120  75 

Transmissioa         bar 

bracket . .              •  •  .  •  200 

Valve  rod    80             70          130  100  100  100 

Vibrating  rod 220              ..  180  ..  180 

Vibrating    link 70             ..  60  ..  QP 

Total,    lbs 3,665        2,382        3.940  2.725  4,685  2,940 

8*Ttng  in  weight,  lbs.                 1,283  1,215  1.745 


Weight  of  engine  and  tender  in  working  order 369,200  lbs. 

Wheel  base,  driving 17  ft.  6  ins. 

Wheel  base,   total    26  ft.   5   ins. 

Wheel  base,  engine  and  tender 60  ft.  G^i  ins. 

KATIOS. 

Tractive  weight  -^  tractive  effort 4.4 

Tractive  effort  x  diam.  drivers  -v-  heating  surface 778 

Heating    surface  H-  grate   area 65.8 

Total  weight  -r  tractive  effort 4-9 

CYLJNUBBS. 

Kind    Simple 

Diameter  and  stroke 23  by  32  ins. 

Piston  rod,  diameter   4  ins. 

VALVES. 

Kind    14-in.   Piston 

Greatest  travel 6   ins. 

Steam  lap %  ins. 

Exhaust  lap   Line  and  line 

L«ad  in  full  gear -. Line  and  line 

WHEELS. 

Driving,  diameter  over  tires 63   ins. 

Driving,  thickness  of  tires   3Vi    ins. 

Driving  journals,  main,  diameter  and  length 10  by  12  ins. 

Engine    truck   wheels,   diameter    33   ins. 

BOILER. 

Style    Straight   top 

Working  pressure 200  lbs. 

Uutside  diameter  of  first  ring 81  %   ins. 

Firebox,  length  and  width 108  1-16  by  75%   ins. 

Firebox,  plates,  thickness %    and   9-16   in. 

Firebox,  water  space    4V4    ins. 

Tubes,   number  and  outside  diameter   446  2-in. 

Tubes,  gauge  and  lerfgth 11,  15  ft.  0%    ins.   long. 

Heating    surface,    tubes    3,489. 47    sq.    ft. 


VALVE  SETTING    OF  ENGINE   2749,      WITH    WALSCHAERT    VALVE   MOTION. 


L>ack. 

0 

■/wS 

Back. 

0 

Vm 


CuT-Orr  Position. 
Forward  Motion —         Pre-Admission. 
R.    H.   Side.  Front. 

Full  gear 0 

Half  stroke    Vu  S 

Quarter  stroke    . . .  ."/m 

L.   H.   Side.  Front. 

Pull  gear 0 

Half  stroke    Vw 

Quarter  stroke    . . .  .'Vi« 
Cut-Off  Position. 
Backward  Motion —    Pre-Admission. 

R.    H.  Side.  Front.         Hack. 

Full  gear 0  0 

Half  stroke    Vm  Vi« 

Quarter  stroke    . . .  ."/i»  "/i« 

L.    H.   Side.  Front.  Back. 

Pull  gear 0  0 

Half  stroke    Vi«  Vm 

Quarter  jtroke    ....  "/u  **/i« 

Link  radius    

Link    centre    

Valve  travel    

Steam    lap    


Lead. 

Fix)nt         liack- 


Port  Opening. 
Front.         Back. 


Cut  Off. 


■Vi. 

Front. 

Vi. 
Vi. 


Vi. 

Vi. 

Back. 

Vi« 

Vm 

Vm 


2 

Vm 

Front 

2 

Vm 
% 


2 

Vm 

Back. 

2 

Vm 

"A 


Lead. 
Front.         Back. 

Vi. 


Port    Opening. 


■7l« 

Vm 
Front. 

Vm 
Vm 


Vm 
Vm 
Back. 

Vi. 


Front 

2 

Vm 

'4 

Front 

2 

Vm 


Back. 

2 

Vm 

V4 

Back. 

2 


Front 

27»»/m 

16V» 

8% 

Front 

27% 

16 

8 

Cut 
Front 
27% 
15% 

fi  "/m 
Front. 
27% 
16% 

eVi. 


Back. 

26% 

16  Vm 

7Vm 

Back. 

26»/m 

15Vm 

7"/m 

Off. 
Back. 
27% 
16% 

8Vm 
Back. 
27% 
17% 
7% 


Release. 


Front 
30  Vm 
25% 
22 

Front 
30  Vm 
25% 
22 


Back. 
30  Vm 
25% 
22 

Back. 
30  Vm 
25% 
22 


Front 

I^'/m 

6% 

10 

Front 

1«/m 

6% 

10 


Closure. 
Back. 

1"*/m 

6% 

10 

Back. 

I'^/m 

6% 

10 


Release. 
Front        Back. 


Closure. 


30 

25% 

22 

Front 

30 

25»/m 

21  «/w 


30 

25% 

22 

Back. 

30 

25  «/w 

21  «/m 


Front 

2 

6% 

10 

Front 

2 

6Vm 

10  Vw 


Back. 

2 

6% 

10 

Back. 

2 

6Vm 

10  Vi. 


.65  ins. 

.50  Ins. 

.    6  Ins. 

1  In. 


Steam    lead   forward 
Steam  lead  back   . . . 
Clearance     


.3-16  In. 
.3-10  in. 
.0  in. 


nection  the  table  of  weights  of  parts  of  the  Walschaert  gear, 
as  applied  to  the  Class  J  engine,  are  interesting,  as  it  will  be 
noted  that  a  saving  of  over  one-half  ton  in  weight  is  effected, 
and  in  addition  to  this  there  is  a  marked  advantage  in  acces- 
Bibility  of  the  valve  gear. 

It  is  understood  that  the  Walschaert  gear  was  applied  on 
the  Lake  Shore  &  Michigan  Southern  at  the  suggestion  of 
the  American  Locomotive  Company,  to  whom  belongs  the 
credit  of  the  present  tendency  towards  the  introduction  of 
this  gear  in  this  country. 

Attention  was  directed  in  the  correspondence  columns 'last 
month  to  an  advantage  in  Walschaert  gear  which  has  thus 
far  apparently  escaped  attention.  It  is  this  fact:  That  the 
Walschaert  link  not  being  influenced  by  a  backing  up  eccen- 
tric, does  not  rock  through  as  large  an  angle  as  the  ordinary 
■tephenson  link.  This  means  that  the  link  has  a  more  favor- 
able action  on  the  link  block  in  the  Walschaert  gear,  and  does 
not  spring  the  motion  as  much  as  the  Stephenson  link  when 
at  and  near  the  extremity  of  its  stroke.  The  idea  of  the  Wal- 
suhaert  gear  seems  to  be  very  favorably  received,  and  a  num- 
ber of  other  roads  are  considering  its  adoption.  The  following 
table  gives  the  dimensions  of  the  New  York  Central  loco- 
motive: 

Consolidation  IjOcomotive — Walschaert  Valvk  Motion. 
new  york  centbat  &  hldson  rivkb  b.  r. 

GENERAL  DATA. 

Gauge   4  't   8  ^   Ins. 

Service    Freight 

puel    Bituminous   coal 

Tractive  power    45,700    lbs. 

Weight  In  working  order 226,000  lbs. 

Weight  on   drivers   201,000   Iba. 


Heating  surface,   arch  tubes    *:..•». 27.41    sq.    ft 

Heating    surface,    firebox     185.64    sq.    ft- 

Heating    surface,    total     3.702. 52    sq.    ft. 

Grate  area    56.25    sq.    ft. 

Exhaust    pipe Single. 

Smokestack,   diameter    20   ins. 

Smokestack,    height  above  rail 14   ft   9%    ins. 

TENDER. 

Tank    Water   bottom. 

Frame    10-in.    channels. 

Weight,    loaded    143,200    lbs. 

Wheels,  diameter   33    ins. 

Water    capacity     7.500     gals. 

Coal    capacity    12    tons. 


Enormous  Heads  for  Water  Wheels. — The  Abner  Doble 
Company,  of  San  Francisco,  has  recently  installed  three  7,500- 
h.p.  tangential  water  wheels  at  the  electric  plant  of  the  Cali- 
fornia Gas  &  Electric  Corporation.  They  operate  under  a 
1,250-ft.  head  of  water,  and  run  at  400  r.p.m.  Two  75-h.p. 
Doble  exciter  wheels  have  been  built  for  the  Pike's  Peak 
Hydro-Electric  Railway  of  Colorado,  to  operate  under  a  head 
of  2.100  ft.,  which  is  the  greatest  head  of  water  in  the  United 
States. 


Tire  Steel. — The  proper  chemical  composition  of  tire'  steel 
is  an  open  question.  Some  roads  specify  0.60  to  0.75  carbon 
and  0.20  to  0.30  silicon,  and  others  specify  lower  contents  of 
both  of  these.  The  Pennsylvania  specification  for  passenger 
and  freight  is  as  follows: 

Carbon    . 0.55  to  0.70 

Silicon     0.10  to  0.20 

Manganese    0.60  to  0.76 

Sulphur,   not  to  exceed 0.06 

Phosphorous,   not   to  exceed 0.05 

— (P.  H.  Dudley,  before  Int.  Ry.  Congress.) 


June,  1905. 
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A  LARGE 


SINGLE  PHASE   LOCOMOTIVE  FOR   HEAVY 
RAILROAD  SERVICE. 


Of  the  many  interesting  exhibits  of  railway  appliances  pre- 
pared for  the  inspection  of  the  delegates  to  the  International 
Railway  Congress,  probably  the  most  novel,  and  certainly  the 
most  important  in  its  bearing  on  the  use  of  electricity  as  a 
motive  power  for  heavy  raili'oad  service,  was  the  Westinghouse- 
Baldwin  single  phase,  alternating  current  locomotive,  shown 
in  operation  May  ICth  on  the  Interworiis  Railway  at  East 
Pittsburgh.  This  lotomotive  was  built  by  the  Westinghouse 
Electric  &  Manufacturing  Company  in  order  to  convince  the 
railway  managers  of  the  possibilities  and  advantages  of  the 
use  of  single  phase  current  for  the  heavy  electric  traction,  and 
to  demonstrate  the  ability  of  the  company  to  supply  the  neces- 
sary apparatus.  It  was  shown  in  operation  first  running  light 
and  then  hauling  a  train  of  fifty  new  steel  gondola  cars,  weigh- 
ing, approximately,  1,200  tons. 

This  is  the  largest  alternating  current  locomotive  in  the 
world,  the  largest  to  be  operated  by  a  single  phase  current, 
and  it  is  equipped  with  six  of  the  largest  single  phase  motors 
ever  built.  It  is  the  first  alternating  current  locomotive  for 
use  in  America,  and  is  designed  for  the  highest  trolley  voltage 
ever  used  in  this  country.  This  locomotive  is  also  the  largest 
ever  operated  by  means  of  overhead  trolleys,  is  the  first  ou 
which  forced  ventilation  is  used  on  the  motors,  and  is  unique 
in  other  respects. 


power  supply  from  a  single  No.  000  trolley  wire.  The  6,000- 
volt  current  is  coJIected  from  the  trolley  wire  by  a  pneumat- 
ically operated  pantagraph  trolley  on  each  half  of  the  loco- 
motive, and  is  carried  through  a  suitable  oil  switch  and  cir- 
cuit breaker  to  an  auto-transformer  in  each  cab.  These  trans- 
formers reduce  the  voltage  to  325  for  use  at  the  motors.  The 
trolleys  may  be  raised  or  lowered  from  the  cab  by  a  suitable 
air  valve. 

The  three  motors  on  each  half  of  the  locomotive  are  con- 
nected permanently  in  parallel  and  are  controlled  by  means 
of  an  induction  regulator,  which,  under  the  direction  of  the 
operator,  varies  the  voltage  at  the  motors  from  about  140  to 
325.  The  induction  regulators  are  driven  by  small  series 
motors  of  the  same  general  type  as  the  main  motors.  Both 
regulators  are  controlled  by  the  multiple  unit  system  from  a 
master  switch  at  either  end.  They  may  be  stopped  at  any  de- 
sired point  in  their  travel,  and  thus  the  locomotive  may  be 
run  at  any  speed  with  the  same  facility  and  economy  as  a 
steam  locomotive.  Forced  ventilation  is  used  with  the  auto- 
transformers  and  induction  regulators  as  well  as  with  the 
motors,  the  necessary  air  being  supplied  by  motor-driven  blow- 
ers.   Motor-driven  air  compressors  are  also  used. 

The  locomotive  is  designed  for  slow  speed  freight  service, 
this  type  having  been  chosen  because  the  design  of  series 
alternating  current  motors  for  very  slow  speed  service  presents 
many  more  problems  and  is  much  more  diflScuIt  than  the  de- 
sign of  equal   capacities  for  the  ordinary  conditions.       This 


WESTixiJiiorsE  sin<;tj:  pii.\.';b  locomotinx:  .vnd  fifty-cab  traix. 


The  weight  of  the  locomotive  complete  is  135  tons.  It  is 
built  in  two  halves,  each  having  one  six-wheel  truck  with 
rigid  wheel  base.  These  are  coupled  together,  and  are  intend- 
ed to  operate  normally  as  a  single  unit,  but  each  half  may  be 
operated  separately  if  desired.  The  locomotive  is  approx- 
imately 45  ft.  long  over  all,  and  9  ft.  8  ins.  wide.  The  total 
height  above  the  rail  with  trolleys  lowered  is  17  ft.  The 
wheels  are  60  ins.  in  diameter,  and  are  mounted  on  8-in.  axles, 
with  G  ft.  4  ins.  between  centers.  The  side  frames  of  the 
truck  are  of  cast  steel  and  are  spring  supported  in  the  usual 
manner,  the  weight  on  the  two  inside  axles  of  each  truck  be- 
ing equalized.  The  cabs  are  built  of  sheet  steel  with  angle 
iron  supports,  and  the  entire  cab  as  a  whole  is  removable 
from  the  truck.  Each  axle  carries  a  225  h.p.  single  phase 
series  motor  of  the  single  reduction  geared  type,  making  a 
total  of  six  motors  for  the  locomotive.  One  side  of  each 
motor  is  supported  directly  on  the  axle  and  the  other  is  sus- 
pended by  spiral  springs  from  the  locomotive  body.  The 
motors  are  of  the  same  general  construction  as  the  standard 
Westinghouse  alternating  current  railway  motors  of  smaller 
size,  which  have  been  previously  described  in  these  columns. 
They  are  so  arranged  that  forced  ventilation  may  be  used 
and  increased  output  thus  secured. 

The  locomotive  is  designed  for  a  current  of  25  cycles  and 
a  trolley  voltage  of  6,000,  and  one  of  the  most  striking  points 
of  the  exhibition  to  those  who  have  been  accustomed  to  the 
enormous  currents  required  in  heavy  direct  traction  work 
was  the  sight  of  so  large  a  locomotive  accelerating  a  1,200-ton 
train  over  a  third  of  a  mile  in  length  and  receiving  its  entire 


problem  having  been  salved,  the  production  of  similar  loco- 
motives for  passenger  service  becomes  a  relatively  simple  mat- 
ter. With  the  motors  working  at  nominal  full  load  output  the 
locomotive  will  develop  a  draw  bar  pull  of  50,000  lbs.  at  a  speed 
of  approximately  10  miles  per  hour.  On  several  occasions, 
however,  when  hauling  the  50-car  train  referred  to  above, 
steady  draw  bar  pulls  of  from  60,000  to  65,000  lbs.  have  been 
recorded  on  the  dynamometer  car,  and  momentary  efforts  as 
high  as  100,000  lbs.  have  been  obtained  with  no  sign  of  slipping 
of  the  wheels.  With  lighter  loads  the  locomotive  may  be  run 
at  higher  speeds  up  to  a  maximum  of  about  30  miles  per  hour. 
The  successful  completion  of  so  large  and  powerful  an  alter- 
nating current  locomotive  without  the  usual  series  of  develop- 
ments through  gradually  increasing  sizes,  which  is  ordinarily 
required  when  so  great  a  problem  is  undertaken,  marks  a 
distinct  advance  in  the  production  of  electrical  ai)paratus  for 
heavy  traction  work. 


Ixi)EPENi>KNT  Motor  Coach. — The  Glasgow  &  Southwestern 
Railway,  of  which  Mr.  James  Manson  is  lo<omotive  superin- 
tendent, has  built  an  independent  steam  motor  coach,  with 
the  locomotive  and  coach  on  a  single  frame,  which  is  60  ft. 
8  ins.  long  over  end  sills.  The  car  seat  50  passengers.  The 
length  of  the  body  itself  is  41  ft.  The  diameter  of  the  wheela 
is  42  ins.  The  locomotive  has  9  x  15-in.  cylinders  and  a  hori- 
zontal boiler,  with  8  sq.  ft.  of  grate  surface  and  440  sq.  ft.  of 
heating  surface.  The  boiler  has  138  1%-in.  tubes.  This  unit 
is  for  use  in  local  traffic. 
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COMPAKATIVB      WEIGHTS.       STKl'llKNSON  AND  WAI^CllAKKT  Weight  of  tugino  and  lender  in   working  order 300,200   lb 

:. . ,  ..,,  ,....,,  ^^  ^^*^^  l>i'-«.  tlriviiig   17  ft.  0  ill- 

\  AlA ':-  UtiAU.  \Vli..l   base,   tutaJ    ,,.,.,.►.♦...,.,«... 20   fl.    5    iu  . 

LuLKK  s^iiuju.   *  MicaiuA.\   SouTiiKiiN   Ia)Comohvi:8.  Wlitii   ba.se,  engine  and  tender  ...  .*.;.. -v  ►.<.■?.  tV-. .. .   Co  ft.  C',,t  in 

^^^          ,,  ,  ,,,      , KATlOd.                                                               . 

C^^i    .    t.    o  «  A        .^,        V  .,  .•  ..  777..=  K-    9  »•  9  ""  Traitive  weight    :    tractive  effort .% .:"4-..i- 

ClaisD.  2-8-0.       ClassJ,  2-b-...  _*^lass  K.  -J^tr^-  iru.iixe  effort  x  diaiu.  diivors  -;-  heating  surface......... ..T^l* 

blephea-  \\alSi:h- Stephen-  Waist  U-blelJheii-\\al!-iU-  ,1,.^,,^    .surface    ;     grate   area .V,..-.i  .  .,.i ..-.,.  «5*- 

.s.m.           aerl.          .-ou.  arrt.  m.u.           aj-rt.  .,.^,j.^,    weight   -^    traelivu   effort ,.  .;V.-.V,.:.  .^*.i  .\i.,."4;(r. ": 

lb.<.            lb»             lbs.  lbs.  Ibn.            Ibb.                                                                            cvii.Ni>iiKa       "     ■■••••         '■       '■•    "  ~    '■  ■■'■■:■'■■' 

Crank  pins,   main....     02o           4yo            ayo  3«5  440           415  .^j,  j                                                             '              •.•■;'..  •^^;.,:-        .     git,:;t- 

<  rank   pins,  anus 10«i  so  ..              JO  i.uuiuier  an.l  stroke , 23  by  :!2  in 

Croa.<liead   aru)^ 00  ..o  _..              ou  I'istou   rod.  djauuter    4   in 

Keeenlric     OOO              ..             .4o  ..  (40               ..                                                                                 valves. 

K.cvniric   strap SOU               ..            .nJSO  1.12M  ..  ^,^^^    14-in.    I'istoift. 

Et.-.uiric   rods    2oo          22o          2<m.  ].;>  ..'m.           2ou  Creai.-t  travel    *...-,,, C  ins;  " 

l>i"k       2S0              200              20O  21u  3mO              «.  5  j.;,..;,.,!   i^,, j.,  .  ,Vi V.  V  .  .Vi  .=  ;  .   !%    lUS. 

Link    support     .......        ..             2S0  200  ..             ^00  K.xbaiisl  lap    i.. .-, v.'.../...     .  .Line   and   liac 

I>ink   lifter    ....;.....      45              ..            12<»  ..  12i>              ..  |..4ad   in   full  gear  ...;•......./.,.-.,»......  i*  .i  .;..., .    Ljne   and  linv 

Uever.-e  ^haft  &:artwil..  200           40o           ;i5o  3.5  SsT,           3'JO                                                                           wheels. 

Itoekers ..i..;.-20o              ..            2So  32r.  2ho           350  I iriving.  diaui.'ter  over  tircd   C3in 

Koekt-r   b<>.\es    .......     24o               ..            ;^.00  ;:t"P  300           32o  I  »iivin>:.   thickness  ..f   tires    3>.j    ins 

T^ansnli.s^ion    bar    ...     IloO            14o            27o  lOo  3oo            !.<•  jiriving  jmii  nal>.  main,  diaujeler  and  length 10  by    12   ins,..'. 

Transuiisaiou  bar  lOii^im     truik    wheels,   diameter 33    ins. 

hanger     .....;>..  .,Vi.8)t>             72           12o  05  ll'u             75                                                                              houlek.    .-• 

Transmission    ■       »♦  r  Style , . ,  ..*";,.... Straight   top 

brai'ket ••                ••  ■•  200.              ..  WorkinK   pressure ,.«. »-..:..  v...'^. iJOO    U.- 

vaiv»   rod    SO             70           130  loo  100    .       100  ()utside  diamt^er  of  first  ring  i ..  .'.iV^. .  i'»Vv»  *«-..•  •- 81"'s   iu- 

Vibrating   rod 220  ISO  ..            ISO  I'iroho.v,    l.nRth   and  width ■..•.•...•,.^>.>    108   1-16   by   75>i    in- 

\ibraiing    link "0              ..  Co  ..              <iM  Firebox,   plates,   thickness   ....i...i»; '4U    and   y-lC    it; 

•         — ■ —         •— — ■         •  l''ircbi>x,    water  space    '. 4VJ    in.- 

TotaJ,    lbs 3,6C5        2,382        3,940  2,725  4.08S        2.940  Tubes,    numl)er   and  outside  diameter    44G2-i!i 

- — -—         -   -         Tubes,  gauge  and  lertgth 11,  15  ft.  0%    Ins.   lonj: 

Saving  In   weight,  lbs.                  1,283  1,215  1,745  Heating    -urface.    tubes     3,48947     sq.     ft 


VAI.VK  SKTTl.NU    Oi-^    KNC.INE    274l»,  WITH    WAI..SCHAI:HT    VAL.VK    MOTION. 

C^i:t-Off  Position. 

Forward  .Motion —         I'ro-Admission.                   I»ad.                      Port  Opening.  Cut  Off.                            Release.                                  Closure. 

K.    II.   Sido.          Front.         I.aik            liont.          l.a.  k.           I'ltint.  I  ;ai  k.            Fiont.         I'.aek.           Front.         Uack.           Front.         Ha«k. 

Full  gear "                  "                                      '  la               -  2                  27«/i,        2ii%           3oVi.         3o  Via         1  >-/i.          1  «*/.« 

Half  stroke    Vj*  S              .o  S              .«               ■   i«                  lo  "  .«               HI  Vi,         10  Via         -'5Ti            2.')"»            Ci%              (;% 

Quarter    stroke    'Vie               "    ■<               ^  ^«                 '  m                  '*  '•«                  » '/i               7  «, ,«            22                 22                  lo                  lo 

L.    H.   Side.          trout.          Hack.            Front.         Back.           Fnmt.  Haik.           Fumt.          Hack.           Front.         Hack.           Front.          Hack. 

Full  gear  ......... 0                 o                 •' i«              =Vm              -'  -                 -7^           i!*:  V,«         30  Vi«         3o  Vi.         1 'Vi«          i  'Vn 

Half    stroke    ... Vie                 '/j«                  Vii                 Via                 '•.  i«  '  ;«                  I 'J                   I-'-Vm           -5  34              -">Ts              C%                0% 

Quarter   .-troke    . . .  .^',  :»              '"la                "  .o               Via                '..  U                 "^                   7  »/ia          22                22                lo                 lo 

CVT-OkK    roSlTli'.N. 

Ba<"kw^ard  .Motion —    Pre-.Vdnussion.                   Ijcad.                      Fort    Opening.  Cut  Off.                           Release.                      Closure. 

R.    H.   SlUle.          Front.         i:a<  k.           Front.         Pack.           I'li-iiL  Hack.           Fiont          liack.           Front         Hack.          Front.         Hack. 

Full  gear  /....•......O                  <•                     ,.i                   .i                -  -                    -~%            •-7->4            .'.O                30                2                  2 

Half   stroke .V»     •          Via          ,      "/•«                 Vi*               Via  ".'la                15:^4             lOTi             25 Ti            25-8             C%               C% 

QuartiT   stroke    «.'w               "/la   .        C'/m                ="■«                 '•  '.                  'J'Via           S  Via            22                22                10                 lO 

L..    H.   Side.           Front.          Hack.'.  ^    .Front.          Hack-            Front  Hai  k.            Fiont.          Hack.           Front         Hack.           Front.          Hack. 

Full  gear 0                 o      '         '  Vi»              V,.,              2  2                  27'-,            27%           ;!0               30               2                 2 

Half  stroke    •, ..               Vi«               Via               V>«               '  ,-i  "  i.                10%             17%             25  "/.a        25  "/la        RVia           « Via 

Quarter   stroke    ....»/»»    .    --^Via                                  V;i                H  '.                  c  •■",„              7\            21  »/,a        21  «/ia         1'>V.«         lo'/,* 

Link   radius    .i^...  .  .^  ........... 05   ins.  .^teain    lead    forward    .......  .a.  l,  ...^....r. ..«•..«.>.•..•.•...->•  3-10   In. 

Link    centre    ;..;.'..-.  J ;.'..'.  ..i. '.'..•. .                 50  ins.  .sieain    had   iiai  k    ....■,..■.';'......'.. ..,'..'......  .i  ...  .3  10   in 

Valve  travel    C  ins.  Ch-aram  •                o  in. 

Steam    lap     1    '"■  ....;..,..                                                                                                     r  . . 

iiPvlioil  lllH  table  of  \v«MKhts  of  Jiails  of  the   Walschaeit  gear,  Heating  surface,  arch  tubes 27.41    sq.    ft 

.,                 .,       ...   ,  Hi'ating    surface,    rirebox    ,...•...;.,.....  185.04    .sq.    ft 

a.^  applied  lo  the  (  la.>^.s  J  euKiin',  aro  interesting,  as  it  will  be  ihatinu   surface,    total    ,.;....-.<....  .3.702  52    sq.    ft 

noted  that  a  saving  of  over  one-half  ion  in  weight  is  effected,       K-vh'!',,",'' nin<i .........;...,.,,....•.», v.;.i» 5G.25  sq.  ft 

ami  in  addition  lo  thi.s  there  is  a  niurkfd  advantage  in  aeces-  smoke.-tack,  dianx^ter   ...............  .......V.... 20  in.-. 

Siiiokestaik,   height  above  rail .vj 14  ft   i)%    iiw- 

sihility   of  tin-   vaiv»'  gear.  xknueh.      ' 

It   is  understood   that  tlie  Walschaert  gear  was  applied  on  'J)^<'^^,',.->:'.,-,:iK..:,f..^^:i,..  •.,^.  ...^.. io^n'^''''.iianne'l" 

ihe   {jukt"  Shorp  &  Mic-liigan   Sonlliern   at  the  suggestion   of  Weight,  loaded   .'..;*.,., ;.wv,i...s...i43,2oo   u»s. 

.            ,             ,     ,                .,  Wlif.  N,   diaiiiitir    .-.,.....;.■,', .r»,v. •••-••    '^S    in». 

the    .'\nnriian    lA^coniotiv."    ('oni|>aiiy,    to    whom    belongs    the  vvater    ta,,:„iiy               ...........  ...v:i..i--,'.«>^  •«••■•..••.'.:. 7.5oo    gair 

-redil   of    llio   pres<"nt   tendency    towards    Hie    iiit  loduci  ion    of  ''""'   »i'i'acity                    ...,.-....  v.. .  i.  ..;.•-. V-^  v-J-.V^i. .    12    t""- 

this  gear  in  this  country. 

Atteiuion  was  directed   in  the  rorrespondenee  .olnmnslast  K.no.j.moi  s    IIkm.s   i.m    W.vikk    Wmkki.s.- The    Abner    Doble 

UMintli    to  an   advantag.-   in    Wais.liaert    gear   wliirh    has   thus  ('"nipany.  of  San  Franeis.o,  has  recently  installed  three  T.-'iOO 

far  :t|.parentlv   escaped  attention.      It    is   this  fa.  t :    That   the  •'  1»-  <ang.-ntiai  water  wheels  at  the  electric  plant  of  the  Cati 

Walschaeri    link  not  b'.'ing  intluenci'd   bv  a  backing  up  eceen-  f<"»ia   (Jas   &    Kle.tric   Corporation.       They  operate   under  a 

trie,  does  not  rock  through  as  large  an  angb-  as  the  ordinary  l-'"'<'-f<-   iH'a.l    of   water,   an<l    run   at   -loo    r.p.m.     Two    7.^.-1.. p. 

Bicphen.son  link.     Tliis  means  that  the  link  has  a  more  favor-  "<•'»'••   "X"!'''"-    wheels    liave   been    built   for   the    IMke's    I'eaU 

:il.b   a.-tioM  on  the  link  block  in  the  Walschaert  gear,  and  docs  I  ry<ln>-Kbrtiic  Knilway  td'  Colorado,  to  oi.eiate  under  a  head 

m»l   spring   lb-  niution  as  mu.h  as  the  Si.'i»h.  ns.m  link   when  '•'  -•""'  "  •  ^'''"1'  i>^  'he  greatest  head  of  water  in  the  Cnite.! 

at  and  n«*ar  th«-  cxtr.jiiily  of  iis  stroke.     The  idea  of  tin-  Wal-  stales. 

.«ch{»'rt  .gear  setMns  to  be  v«»ry  favorably  receivd.  and  a  ntini-  :                ~~" 

ber  of  Miher  road-;  are  «on>-idering  its  jidoption.     Tiie  following  Tnu:  Siiki..— The  proper  chemieal   Poniposition  of  tire  steel 

tabic    gives    the    iliuieii.-^idus Of    the    New    York    Central    loco-  is  an    open   tpiestion.     Some   roads  specify   o.c.o  to  0.75   carbon 

P„^,jy,.  and   o  L'o   to  o.:{o  silicon,   ami   others  specify   lower   contents  of 

liolii   of   these.     The  Pennsylvania  specification    for  pas.senger 

C.»NS4.Mi»Atio.v    l.rH'oVK>rivi-: — \V\is<ii\n!i    \  aim     .Motion.  i    .•      •    i  .    .             *  n 

and  treiglit  is  as  follows: 

>K\V     VMICK    «K\rUAI.    .V     IIMiSdV     l;l\ll{    11.    It. 

,.,,..„„.,   ,  .^, .  Carbon .0.55  to  0.70 

l.KNfcKAL.  UA1.\.  «ili,.,,t,                      :     .,             .'      •                                       .;•..<                              AIO    to    0*^0 

«a"K^ •'    "■    VrpiJh;  Maiitan-e    .................;...............:....  ....0.60   to  0.75 

Service    .-.•-•••  •.-:.• •;:•  •  •  V-  •••.•  •••••■•  •„i:,„„-,_„,,T    .,°i  Sulplinr.    not   to  exceed 0.06 

Fuel    ■..iV.-i--t,. .,.,,.;,.v»-. Bltunilnous   <  nai  i.i,„si,iw.i-i,iis    not    tn  f^xpppd                                                                                0  05 

Tractive    power     .......>.........■.'<.••. 45.i00     IDs.  ' 

Veiiiht  In  working  order ...'•..;*■......'..;..> x-^'i!99  !w^"  — (^.  H.  Dudley,  before  Int.  liy.  Congress.) 

Weight   on    drivers 201,000    lbs. 
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1. 


A   LARGE    SINGLE  PHASE    LOCOMOTIVE   FOR    HEAVY 
RAILROAD  SERVICE. 


Of  iIk'  many  iiiu  n'siiiiin  t^xhiliits  olVi"ai1way  0i>i[»iranc-es  pf*-- 
ju'iiMl  Ini  ilu'  iiispfMtion  orihe  (!iiiegaf<\s  Ip  lh«  Int«'HialioiuvT 
Railway  ('(nisrcss,  piobahly  tUe  niof«t  UOV«'il;  litl^  irH^ 
ni(»s»  inii»tiiiaiii  in  its  ItcariUji  on  tlu»-  us*'  of  eUrtririty  as  a 
iiiniivi'  jiowor  tor  lu^avy  raJlrpad  s<'rvi(;e,Ava.s  tli<'  Wi'Htn^bous*;- 
HaMwiu  sinj;li>  iiliast',  aliernaiiug  viHTeni  ll)<*onioliv«.',  shown 
in  (»i)«'ration  May  Kith  on  tlifevlnfer  works  Hail  way  it  East 
I'inshuijili.  Thi.s  locomotivo  Was  fmilt  by  tlio  \Vesiinghous»' 
Kli'iti'ic  &  .Manufaviiiiini,'  Conii'any  in  onlov  (o  ('onvin<e  tlw 
laiivvay  niaiiat^ers  of  liie  iH>ssil)iliiit's  junl  advauiagcs  of  fh«» 
iis(i  of  Singh'  jihase  ourrcui  for  tiie.  heavy  electric  tratHi<>n 
lo  <Ifnio!islraii>  tho  ability  of  the  ronii»any  to  supply  the  uejes- 
saiy  apparatus.  It  was  shown  in  operation  first  lumiing  lisht 
anil  then  hauling  a  train  of  fifty  new  sicl  uoiidola  <  ais.  wfiuh- 
iuK.  approximately,  1,200  totifi. 

This  is  tho  largest  aHornating  current  locomotive  in;  tjie- 
worlil,  the  largest  to  1)p  ojtcrated  hy  a  single  phase  i:urr»Mvt, 
ami  it  is  equipped  with  six  of  ihe  largest  single  i)hase  motors 
ever  built.  It  is  the  first  alternating  lurrent  loconioiivt?  for 
use  iJi  America,  and  is  designed  for  the  highest  trolley  voltage 
ever  used  in  this  country.  This  locomotive  is  also  the  largest 
ev:  r  operated  by  means  of  overhead  trolleys,  is  the  first  ou 
wliieh  forced  ventilation  is  iised  on  the  motets;  anil  is  uni<pie 
"ill  other  respeetaj, ;'  a    : ';.;  rv 


lujwer  s^ujiplyfrimi: a  single  Nqv^V^^^^^  trolloy  wire.  The  «;.<h»o 
yoff -current  is  <^llecte<l  from  the  trolley  wire  by  a  paeumat- 
ically  operat^'d   pantagraph   trolley  on  each   half  of  the  loto- 

moiivt'.  and  is  c'arri<  d  ilirotigh  a  suiiaide  oil  switch  and  cir 
-cuir  lH»>akej"  M»  ah  autd-iiai»sf(unier  jn  eaeh  cab.     The.-<e  trans 

;  ;f6rii1i<H>;  mluc«MV«  yoitaso  t<>  335  •for  ii*!e  at  the  motors.    The 
ii^oi;ej->i;Bi9\f  l»e^  rai«fMl  t»r  low^nH  from  the  <r^\i  \,y  a  suiial»!e 

.■i»ir;Valve.;-  .;;;;''//.'■"/.;- ;.-..;:vV.  .     s- . 

;■ ,    Tite  ibre<>  tuot'ors  imi'  «acti  lialJ  of  tli«*  loiioinoi ive  arc  con 
peeled  i)et:maneafly  in  i>araile|  ami  ar^  <-oniroIleU  by  means 
of  ail  in(ltr(ti<in  regirlatar,  ulil<-hj  under  the  dfreetjon  of  the 
o|>?rat.jr,  varies  the  voltage  at  the  motors  from  ahout   14o  to 
:{;ir).    •  The    iinluction    nguiaiors   are    drivi'n    by    small  ^erifs 

-..Mioioi-^  ."6f -the  .same  geneial  type,  as  the  main  motors.     Roth 

■reg^jlatorsf  are  controlled  by  the  niultiide  unit  system  from  a 
ma.sfer  swiitli  at  either  end.  They  may  be  st«»p|>ed  at  any  de- 
sired point  in  their  travel,  and  thus  the  loeomoiive  may  l>e 
run  at  any  spe<'il  with  the  same  facility  and  etonomy  as  a 
sfeain  lot-oijboti\-e.  For<«d  ventilaiidu  is  iised  with  the  anto- 
traitsformers  anil  iiidtii-rion  regtilators  as  well  as  witli  the 
mot()rs,  the  nei-essary  air  being  supplied  by  motor-driven  blow- 
ei.s;    Jlotor-driven  air  eom|i!es.sors  are  also  used. 

The- Icicomoiive  is  (iesisne<jl  for  slow  »iu>ed  freight  sj^rvice, 
this  type  having  been  eliosen  i>eeause  the  design  of  s^jes 
alteritaling  t  iirreur  momrs  for  very  slow  spe<»d  servi«e  presents 
many  mot*'  jtrobiem-<  and  is  mu<-h  more  dtffi<iilt  than  the  de- 
sign of  *Hntal  capacities  fwrth^  ordinary  conditions.       This 


WKsrix<;iitrt/i>K;*j'iN<iiiK  :iMiA>?t^  ;ui|0>x^>t  fifty-car  tr\t\. 

'Die  weight  of  the  loit)raotive  ( oinpletie  is  135  tons,     l  piuHljem   having  Ueen  solved,  th^  production  of  iiimilar  lo<*x»- 

built   in   two  halves,  each   having  one  six^wheet  triiik   \viUi^:   1^^  relatively  simple  mat 

rigii!  wheel  base.     Tltosfiat^e  coupled  t,ogethet\  and  iafe  IntCiidK    ..tPJ^;;  W  working  at  nominal  fiill  h»ad  output  the 

etl  lo  operate  normally  as  a  single  tmit,  bttt  each  half  niay  be 
operated  sei)aiately  if  desired.  The  locomotive  is  approx-. 
imaiely  4'j  ft.  long  over  all,  and  -9  ft.  S  ins.  wi,d«?.  The  total 
height  abovife  the  rail  with  trolleys  loweixnl  is  17' ft.  The 
wheels  are  tlO  ins,  in  diameter,  and  are  inotmted  oh  S-in,  axles, 
with  <;  ft.  4  ins.  between  centers.  Tlio  side  frames  pftlic 
iiiiek  are  of  <ast  steel  and  arc  spring  supported  in  the  itstial 
manner,  the  weight  on- the  t^'oinside  axlfs  of  'f^f^v  tnu4v.be-' 
ing  eiiualized.  The  cabs  are  built  of  sheet  steel  with  angle 
iron  siippoiis.  and  the  etitire Cab  as  a  whole  is  removable 
tioiu  the  truck.  Each  axle  carries  a  'J'~T^  h.i).  single  phase 
series  iikii or;  of  the  single ;r«>dticlion  geared  type;  mstking.  a: 
I  iial  ol"  six  motots  for  th«^; locomotive.  One  side  of  eai'h 
inoior  fs  supported  rlirerfjyfm  the  axle  and  Ihe  other  is  sus-; 
pen  led  by  spiral  sjnings  from  IJie  locomotive  body,  ^'he 
nioiors  ^ re  of  the  same  general  const rucUori  as  the  standard 
West  inghotisr-  alternating  current  raiiway  motors  ; of  *'maUer 
size,  whii-h  have  lieen  previously  desct  Ibed  in  tlirse  cohtmhs; 
They  are  so  arranged  that  foived  ventilation  Way-  l*e  used 
atid  ini-rcas*'d   ontpui   thus  sfcnred.       •      ;  :  ^^;    V  ;'    !  <      '"^V.^.h  ; 

'I'lie  loi'(imotive  i.s  jlesigued  foi  a  cirrivnt;  of  25:  cyit-les  kiWl- 
a  trolley  voltage  of  r..(jioO.  and  one  of  the  ino.St  sirHving  iM)int*? 
of  <lie  I'xliildiion  to  those  who  have  lieen 'accnslonied  to  tUo 
'■norujous  eiirrent.s  re(iuired  in  heavy  direct  traction  work 
was  the  sight  of  so  large  a  loi-omotive  aPceleratlHg  a  1.20(Hon 
train  over  a  third  of  a  nvile  in  length  and  receiving  its  entire 


lo«'4«iiotfve'wiH  d-'-velop  a  di'aw  har  pull  of  .'lO.ono  lbs.  at  a  spied 
of  approximatr^ly  lo  milt^  per  hour.  On  .si'veral  occasions, 
however,  when  hauling  the  50-car  train  referr<Hl  to  al>ove, 
steady  ditiw  bar  pulls  of  from  Co.im)**  to  «)5,«H»0  H»sV  hitv^  Ven 
reeorded  on  the  dynamometer  <ar,  attd  momentary  efforts  as 
high  as  IfMt.ooO  lbs.  liave  Ijeen  ubtained  with  no  ^igti  of  sliiiping 
of  ihe  wheel.s.  With  lighter  loads  the  locomotive  may  b.-  run 
a;t  hlg;!t«r  speeds  up  to  a  maximum  of  alwnt  30  miles  per  hour. 
The  sn»-«r»i?sful  completion  of  st>  large  and  powerful  an  alter- 
nating etirrent  lo.oniotive  without  the  tisnal  seiies  of  devel<»p 
nients  ihi'otigU  gtaibially  in'J'*asing  sizes,  whieh  i<  ordinaiily 
re*ju|re<V  when  so  gj-eat- .il:  probiein  is  undertaken,  niarkn  a 
.distihet  advan«-e  in.ihe  i>t-oiluc  apparatus  for 

hf^avy  traction  work 


I.NijKi'i'rxivKxt  Motitit<>»A<Vi<w^T|ii» /Glasgow  4k  J>m«th western 
Uailvvay,  of  which  ^icijaraes  .\i  an  son  is  loeomotUe  superni- 
t/ndeiit.  has  built  nn  independeni  steam  motor  coach,  with 
the,  locomotive  and  coach  on  a  single  frame,  wliich  is  •;<•  ft. 
S  MiiA.  lotag  over  end  sills,  'Tbfpoiir  seal  50  passengetsv  Th«' 
lengtlj  of  tho  IkxIv  itself  is  41  ft.  The  diameter  of  the  wheel* 
fs  42  ins;  The  locomotive  has  i*  \  lain,  cyliudeis  and  a  hori 
zontal  boiUr.  with  s  sq.  ft.  <'if  grate  surfa«-e  and  440  sq.  ft  of 
heating  surface.  The  Iwjler  has  K'.S  l''s  in.  tubes.  Tliis  unit 
is  for  use  jii  local  trafllc. 
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AdTsrUscBseiits. — Nothing  will  be  inserted  in  this  journal  for  pay, 
EXCEPT  IN  THE  ADVEKTISIJO;  PAGES.  Thc  reading  pages  will  contain 
only  such  matter  as  we  consider  of  interest  to  our  readers. 

Contrlbulious. — Articles  relating  to  lailway  rolling  stock  constructitm 
and  management  and  kbulred  to^pics,  by  those  who  are  practically 
acquainted  with  these  subjects,  are  specialli/  desired.  Also  early 
notices  of  official  changes,  and  a^iditions  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 

To  Subscribers. — The  American  Engineer  aj^u  Railroad  Journal 
i«  mailed  regularly  to  every  subscriber  each  month.  Any  subscriber 
iLho  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this 
office  should  be  notified,  su  that  the  missing  paper  may  be  supplied. 

Wlien  a  subscriber  clians«s  lil»  address  he  ought  to  notify  this 
office  at  once,  so  that  the  paper   may   be  sent  to  the  proper  destmatiun. 

We  cordially  invite  our  many  friends  attend  ng  the  con- 
ventions at  Manhattan  Beach  in  June  to  make  use  of  our 
offices.  Telegrams  and  mail  addressed  in  our  care  will  receive 
«areful    attention.  


LOCOMOTIVE  REPAIR  ACCOUNTS. 


The  system  of  locomotive  repair  accounts  introduced  by  Air. 
H.  H.  Vaughan,  superintendent  of  motive  power  of  the 
Canadian  Pacific,  is  described  by  him  on  another  page  of  this 
issue.  This  article  should  be  taken  under  serious  considera- 
tion by  every  motive  power  and  operating  official  because  of 
the  importance  of  motive  power  records  in  the  operation  of 
railroads.  It  is  believed  that  no  more  important  suggestion 
than  this  has  ever  been  made  with  respect  to  the  records  of 
the  cost  of  locomotive  maintenance. 


PERFORMANCE    OF  BALTIMORE  &  OHIO  MALLET 
COMPOUND  LOCOMOTIVE. 


Those  who  have  predicted  all  kinds  of  troubles  and  failures 
with  the  large  Mallet  articulated  compound  locomotive,  built 
by  the  American  Ivocomotive  Company  for  the  Baltimore  & 
Ohio  Railroad,  and  illustrated  in  this  journal  in  June  of  last 
year,  should  carefully  note  the  statements  by  Mr.  J.  E.  Muhl- 
feld,  superintendent  of  motive  power  of  that  road,  which  ap- 
pear elsewhere  in  this  issue.  The  locomotive  has  been  en- 
tirely successful,  and  Mr.  Muhlfeld  presents  interesting  figures 
concerning  60-mile  freight  runs  and  15-mile  pusher  runs.  His 
statements  are  of  great  importance  in  view  of  the  advantages 
offered  by  the  Mallet  type  of  construction  for  large  locomo- 
tives. This  locomotive  seems  to  be  just  the  thing  for  heavy 
mountain  service,  and  strong  arguments  for  using  the  same 
type  of  construction  for  heavy  road  locomotives  may  be  based 
upon  this  experience.  Eispecially  noteworthy  is  the  fact  that 
the  work  described  was  performed  with  the  service  of  but 
one  fireman. 


The  paper  on  "Electricity  on  Steam  Railroads,"  presented 
before  tht  Western  Railway  Club  by  Mr.  Clement  F.  Street  is 
the  most  complete  and  valuable  contribution  on  this  subject 
which  we  have  seen.  The  paper  is  such  that  it  cannot  prop- 
erly be  presented  in  -abstract,  and  those  interested  should  ob- 
tain complete  copies  of  it.  Mr.  Street  states  that  the  indica- 
tions are  that  within  the  next  few  years  a  large  proportion 
of  the  heavy  suburban  service,  the  demands  of  which  are  even 
now  beyond  the  capacity  of  steam  locomotives,  will  be  handled 
by  electric  equipment.  The  next  service  in  which  it  will  be 
introduced  will  be  k>r  pushers  on  heavy  grades,  and  from  this 
and  suburban  service  extensions  will  be  made  to  entire  di- 
visions and  trunk  lines,  although  the  extensions  to  the  trunk 
lines  will  not  be  made  in  the  near  future. 

The  benefits  to  be  gained  from  the  electrical  operation  of 
suburban  service  are  as  follows:  Increase  in  gross  receipts, 
better  application  of  power  to  trains,  increased  capacity  of 
terminals,  reduction  in  oi>erating  expenses,  reduction  in  ter- 
minal costs,  reduction  in  cost  of  maintenance  of  equipment, 
increased  reliability  of  service  and  reduction  in  coal  consump- 
tion. Instances  are  cited  where  the  gross  receipts  of  suburban 
roads  have  increa.sed  from  40  to  68  per  cent,  after  the  introduc- 
tion of  electrical  operation.  A  system  of  traction  having 
power  units  attached  to  the  trucks  of  the  cars  is  desirable  in 
sui)urban  service  for  the  following  reasons:  A  high  rate  of 
atceleration  can  be  obtained;  a  change  in  the  weight  of  the 
train  does  not  cause  a  corresi>onding  change  in  the  rate  of 
at  leleration;  the  rate  of  acceleration  can  be  changed  to  suit 
different  conditions;  switch  engines  are  not  required,  and  the 
draw  bar  strains  are  distributed.  The  capacity  of  terminals 
is  increased,  since  only  one  or  two  switching  operations  are 
I'equired  with  electrically  operated  trains,  while  from  5  to  7 
operations  are  required  with  steam  locomotives,  and  consid- 
erable time  is  also  saved  due  to  the  quicker  acceleration  of  the 
electric  trains. 

With  electric  cars  the  terminal  costs  are  reduced  by  about 
«»0  i>er  cent,  and  the  investment  in  buildings  and  equipment 
by  80  to  90  per  cent.  Roundhouses,  cinder  pits,  boiler  washing, 
cleaning  of  flues  and  grates,  packing  of  cellars,  firing  up  of 
engine*,  turn-table  expenses  and  coal  trestles  are  eliminated. 
Assuming  that  six  car  trains  can  be  operated  with  one  loco- 
motive or  tliree  motor  cars,  the  terminal  cost  of  the  electric 
equipment  per  day  is  about  65  cents,  as  compared  to  $1.53  for 
the  locomotive.  Statistics  which  are  presented  indicate  that 
the  cost  of  maintenance  of  equipment  is  much  less  for  electric 
than  for  steam  roads. 

Mr.  Street  considers  at  length  the  different  systems  of  elec- 
tric traction  and  the  relative  advantages  of  the  third  rail  and 
the  trolley.  He  advocates  the  use  of  the  single-phase  alter- 
nating current  system  and  an  overhead  conductor. 


INTERNATIONAL  RAILWAY  CONGRESS. 


An  idea  of  the  scope  of  the  recent  meeting  of  the  Inter- 
national Railway  Congress  in  Washington  is  conveyed  by  the 
fact  that  forty-six  different  countries  were  represented  by 
delegates,  the  number  of  railroads  being  404,  the  total  num- 
ber of  delegates  568,  of  which  286  were  foreign  and  282 
American.  The  railways  represented  aggregated  310,940  miles. 
While  the  delegates  met  for  the  consideration  of  a  large  num- 
l)er  of  subjects  concerning  railway  ti-ansportation,  the  con- 
vention itself  was  by  no  means  the  most  important  feature 
of  this  assemblage  of  those  who  are  conducting  the  most  im- 
portant development  of  the  time.  Aside  from  the  foreign 
delegates,  never  before  has  there  been  such  a  gathering  of 
American  railway  officials,  including  owners,  financiers,  man- 
aging, engineering  and  motive  power  men.  The  Congress 
may  be  considered  an  epoch-making  event,  making  for  a  better 
understanding  not  only  among  railway  men  of  different  coun- 
tries, but  among  those  of  this  country,  and  the  lesson  of  the 
Congress   is   the  importance  of  occasionally  getting  together 
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all  the  officials  of  all  the  departments  for  a  study  of  their 
common  problem. 

The  value  of  the  official  discussions  would  have  been  much 
greater  if  those  other  than  delegates  were  permitted  to  know 
exactly  what  was  said  in  the  meetings.  The  reports  of  the 
discussions,  after  the  censors  had  finished  with  them,  were 
I  obljed  of  much  of  their  value  and  it  is  to  be  hoped  that  at 
some  future  time  the  star  chamber  character  of  the  discus- 
sions may  give  place  to  a  more  modern  and  enlightened  plan, 
as  there  can  be  no  satisfactory  reason  at  this  day  and  date  for 
discussing  technical  railroad  subjects  behind  closed  doors. 

As  is  usual  on  such  occasions,  intercourse  during  leisure 
moments  on  the  excursions  and  at  the  banquets,  was  an  ex- 
ceedingly valuable  feature  of  the  gathering.  No  one  could 
attend,  in  the  proper  spirit,  Without  deriving  hundreds  of  in- 
spirations from  the  men  he  met  who  are  earnestly  devoting 
themselves  to  transportation. 

Comments  from  various  prominent  officials  were  heard.  A 
well  known  general  manager  stated  that  "This  is  the  best  con- 
vention of  any  kind  I  ever  attended."  Another  said:  "Great 
good  will  come  from  this  assemblage  of  serious-minded,  able 
men  of  the  highest   responsibilities,  and  noblest  purposes." 

Undoubtedly  the  strongest  feature  of  tlie  convention  was  the 
remarkable  exhibit  of  the  American  Railway  Appliance  Ex- 
position with  over  300  members  and  exhibitors.  These  ex- 
liibits  were  representative  of  American  railway  appliances  in 
an  effort  to  show  our  practice  to  foreigners,  and  its  scope  was 
so  great  and  the  individual  exhibits  so  good  as  to  warrant 
the  statement  that  American  railway  officials  could  derive 
more  from  it  than  could  the  foreigners.  Among  the  me- 
i-lianical  appliances  there  were  few  that  were  new  to  those 
who  are  carefully  watching  progress.  Throughout  the  exhibi- 
tion, however,  were  many  new  applications  which  have  not 
i)een  seen  at  any  previous  exhibition.  The  value  of  this  fea- 
ture of  the  Congress  centered  in  the  fact  that  the  owners, 
presidents,  general  managers  and  other  high  officials,  mingled 
with  their  department  subordinates  in  making  a  careful  study 
of  equipment  and  appliances. 

At  a  casual  gathering  of  nine  or  ten  railroad  presidents 
one  evening  the  decision  was  reached  that  they  should  send 
for  their  mec:hanical  and  engineering  officials.  One  road  sent 
a  delegation  of  2G  men;  from  other  roads  representatives 
visited  the  exhibits  in  groups  of  five  or  six  and  in  many  cases 
these  men  were  required  to  render  reiwrts  of  what  they  saw. 
One  of  the  exhibiting  companies  had  a  force  of  40  men  at  the 
Congress.  This  company  had  appropriated  $35,000  for  its  ex- 
penses, including  the  exhibit.  Such  men  as  Mr.  Stuyvesant 
Fish  expressed  the  opinion  that  the  exhibition  was  the  most 
important  feature  of  the  Congress.  To  one  who  carefully 
studied  the  exhibits  and  noted  the  care  with  which  they  were 
examined  by  the  higher  officials  it  must  have  been  evident 
that  this  exhibition  has  performed  a  mission  in  raising  the 
dignity  of  the  motive  power  problem  by  showing  the  higher 
officials  how  great  the  problem  is. 

It  would  be  useless  to  attempt  a  description  In  detail,  but  it 
is  sufficient  to  say  that  a  week  was  too  short  a  time  for  a 
complete  study  of  the  exhibition.  The  attendance  averaged 
over  2,000  per  day.  The  value  of  the  results  cannot  possibly- 
be  estimated.  The  exhibition  was  of  the  most  definite  char- 
acter, classified  along  straight  lines,  leading  in  the  direction 
of  improvement  in  developing  track,  operation  and  shop 
practice,  making  for  economy,  celerity  of  work  and  service 
and  certainty  as  well  as  safety  of  operation.  If  the  railroads 
and  their  very  high  officials  have  learned  the  lessons  of  this 
Congress  they  have  obtained  a  better  insight  into  the  prob- 
lems of  operation  than  was  ever  possible  to  obtain  before. 

For  this  remarkable  exhibition  great  credit  is  due  the 
American  manufacturers  of  railway  equipment  and  appliances. 
No  previous  exhibition  has  ever  approached  the  importance 
of  this  one  and  another  like  it  is  not  to  be  expected  for  some 
time  to  come. 

Taken  as  a  whole,  the  gathering  at  Washington  was  a  com- 
plete and  unqualified  success  from  the  American  as  well  as 
the  foreign  standpoint 


NEGLECTED    APPRENTICESHIP. 

■  t 

Proper  provision  for  the  men  of  the  future  in  shops,  on  loco- 
motives, on  the  road,  at  the  telegraph  key,  and  everywhere 
else  on  railroads,  is  being  neglected  to  an  extent  which  is 
absurd,  ridiculous  and  positively  unsafe.  A  day  of  reckoning 
is  to  come,  and  our  brightest,  ablest  and  strongest  railroad 
officials  are  to  be  judged  and  found  wanting,  unless  they  awake 
to  the  situation  and  meet  the  need  promptly,  thoroughly  and 
permanently. 

There  are  tons  of  literature  on  the  subject  of  apprenticeship, 
yet  so  little  is  actually  done  as  to  justify  the  statement  that, 
while  the  principles  are  understood,  apprenticeship  is  neg- 
lected by  American  railroads. 

Many  trades  are  represented  in  a  modern  railroad  shop, 
often  numl-^ring  twelve  or  more.  It  is  the  exception  rather 
than  the  rule  to  find  half  of  these  trades  provided  with  ap- 
prentices. As  important  a  trade  as  boiler-making  is  usually 
entirely  barren  of  apprentices. 

In  the  editorial  office  of  this  journal  damaging  evidence  may 
be  shown  to  incriminate  railroad  officers  in  the  use  of  appren- 
ticeship on  important  machines  to  keep  down  the  cost  of  loco- 
motive repairs.  Complaint  is  made  that  the  labor  unions 
restrict  the  number  of  apprentices.  This  is  true — btit  the  us« 
made  of  the  boys  and  the  latk  of  training  in  the  shops  war- 
rants the  statement  that  those  we  have  are  abused.  Notable 
exceptions  only  prove  the  rule. 

These  criticisms  are  not  confined  to  apprentices.  During  the 
past  year  firemen  have  been  put  to  work  with  woefully  insuffi- 
cient training.  What  can  be  expected  of  a  man  firing  a  heavy 
freight  locomotive  after  only  one  week  of  instruction,  and 
that  confined  to  what  is  given  him  by  the  fireman  he  works 
under  on  the  locomotive.  Even  the  electric  street  railroads 
do  better  than  this  with  their  raotormen. 

Tliese  facts  are  known  to  the  officials.  What  is  the  reason 
for  the  distressing  neglect  of  recruiting  methods  and  appren- 
ticeship in  general? 

The  reason  is  simple.  It  is  no  one's  special  business  to  look 
after  the  men  of  the  future,  and  the  higher  officials  are  too 
busy  with  the  present  to  think  of  the  future.  That  is  all,  and 
when  the  facts  which  are  now  known  become  appreciated  a 
wave  of  improvement  will  sweep  the  country  from  end  to 
end.  This  wave  cannot  start  too  soon.  It  is  already  about 
twenty  years  behind  its  schedule. 

Here  are  some  pointed  questions  for  presidents,  general 
managers  and  superintendents  of  motive  power: 

What  has  become  of  the  esprit  de  vurps  of  railroad  organ- 
izations of  a  generation  ago?' 

What  are  the  railroads  do:ng  to  meet  the  new  conditions 
of  management  of  men  arising  because  of  the  increase  in  size 
of  railroads  and  their  aggregation  into  systems? 

What  has  become  of  the  apprenticeship  under  which  you 
grew  up? 

What  policy  are  you  pursuing  in  order  to  direct  the  natural 
leadership  talent  among  your  men  into  useful  and  helpful 
channels? 

Why  do  you  ever  go  outside  of  your  own  staff  of  subordinate 
officials  and  men  to  fill  important  positions? 

From  the  standpoint  of  organization,  what  are  you  doing 
to  render  your  successor's  position  easier  than  yours  has  been? 

As  to  organization,  what  can  railroads  learn  from  a  large 
army? 

Why  has  special  apprenticeship  of  college  men  proved  a 
failure  in  the  matter  of  providing  subordinate  and  higher 
officials? 

This  may  not  be  a  popular  subject,  but  it  must  not  be  laid 
aside  for  that  reason.  It  is  time  that  a  warning  should  be 
sounded  in  this  most  important  tendency  toward  trouble  in 
the  future.  It  is  not  sufficient  to  provide  evening  schools  for 
one  or  two  subjects.  Evening  schools  may  form  the  basis  for 
building  up  for  the  future,  but  they  cannot  present  a  solution 
of  the  problem  now  facing  the  railroads.  A  new  apprentice- 
ship with  a  new  educational  system  is  needed. 
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WALSCHAERT  VALVE  GEAR. 


American  locomotive  development  during  the  past  twenty- 
five  years  has  not  brought  the  improvements  of  valve  gear 
mechanism  up  to  correspond  with  other  improvements  of  our 
powerful  locomotives.  American  railroad  officials  and  loco- 
motive-designers have  continued  to  apply  the  old  Stephen- 
son link  motion  practically  to  the  exclusion  of  all  other  valve 
motions.  While  this  gear  has  proved  successful  on  locomo- 
tives of  moderate  size  and  has  given  good  satisfaction,  it  has 
been  impossible,  on  account  of  the  limitations  of  gauge  of 
track  and  the  enlargement  of  the  other  parts  of  the  locomo- 
tive, to  increase  valve  gear  proportions  in  proper  ratio.  The 
size  of  eccentrii-s  is  not  proportionately  larger  upon  the  larg- 
est engines  now  built  than  uiwn  the  small  engines  of  a  quarter 
of  a  century  ago.  Consequently  the  wear,  breakage  and  renew- 
als of  these  parts  is  greater  than  it  should  be.  If,  however, 
the  size  of  eccentrics  could  be  increased  proportionately  to 
the  size  of  the  locomotive,  they  would  give  trouble  because  of 
high  surface  velocity. 

European  locomotive  builders  during  this  period  have  been 
in  advance  of  us  and  have  for  a  number  of  years  used  the 
Walschaert  valve  gear.  Probably  90  per  cent,  of  the  main 
line  passenger  and  freight  locomotives  annually  built  upon  the 
continent  are  equipped  with  it.  English  locomotive  men  have, 
like  ourselves,  been  slow  to  change  from  the  Stephenson  link 
motion,  but  in  this  they  are  more  excusable  because  the 
small  size  of  their  engines  still  permits  of  proper  proportions 
for   the   work  performed. 

Realizing  that  the  limitation  of  the  Stephenson  link  mo- 
tion has  been  reached,  the  American  Locomotive  Company 
last  year  adapted  the  Walschaert  valve  gear  to  the  Mallet 
compound  locomotive  built  for  the  Baltimore  &  Ohio  Rail- 
road and  exhibited  at  the  St.  Louis  Exposition.  This  engine, 
which  has  been  illustrated  in  this  journal  in  June,  1904.  page 
237,  is  a  4-cylinder  articulated  compound,  the  heaviest  and 
most  powerful  ever  constructed.  While  this  type  of  valve  gear 
has  been  previously  used  in  this  (rountry  upon  small  locomo- 
tives and  small  motor  cars  this  was  its  first  application  to  a 
heavy  American  road  locomotive.  As  recorded  in  this  journal 
it  has  since  been  applied  to  heavy  consolidation  locomotives 
for  the  Lake  Shore  &  Michigan  Southern  and  the  New  York 
Central  &  Hudson  River  railroads.  The  American  Locomo- 
tive Company  is  recommending  the  adoption  of  Walschaert  gear 
to  all  types  of  heavy  locomotives,  both  for  the  highest  speed 
passenger  service  and  the  heaviest  and  slowest  freight  ser- 
vice. 

This  gear  is  specially  well  adapted  to  modern  high  efficiency 
engines,  and  on  account  of  the  construction  which  places  all 
the  heavy  wearing  surfaces  outside  of  the  wheels,  where  they 
are  readily  accessible  for  inspection  and  lubrication,  the  gear 
has  met  with  unexpected  favor  from  all  classes  of  railway 
officials  as  well  as  the  men  who  run  the  engines. 

Oi'KR.vTn)N. — The  Stephenson  gear  increases  the  lead  as  the 
cut-off  is  shortened.  The  Walschaert  gives  a  constant  lead  at 
all  cut-offs  from  full  to  mid-gear.  The  constant  lead  is  an 
advantage,  as  in  the  case  of  the  link  motion  it  is  a  difficult  mat- 
ter to  obtain  sufficient  lead  with  large  cylinders  in  the  longer 
cnt-offs  and  at  the  same  time  keep  down  the  lead  and  conse- 
quent pre-admission  and  excess  of  compression  in  the  shorter 
cut-offs  where  most  of  the  high  speed  work  Is  performed. 
The  advantages  of  constant  lead  on  large  cylinder  engines  is 
manifest  because  of  the  possibility  of  giving  an  amount  of 
lead  in  long  cut-offs  to  properly  cushion  the  reciprocating 
parts  and  at  the  same  time  reduce  the  pre-admission  and  com- 
pression of  short  cut-offs,  thus  making  a  freer  working  and 
easier  running  engine,  saving  steam  and  reducing  the  pound- 
ing of  bearings. 

Construction. — The  valve  is  operated  by  means  of  a  slotted 
link  of  suitable  radius,  pivoted  at  its  center  and  reciprocated 
by  a  connecting  rod  attached  to  its  lower  end.  the  connecting 
rod  deriving  its  motion  from  a  return  or  eccentric  crank  se- 
cured to  the  main  crank  pin.  The  valve  stem  is  connected  to 
the  link  by  a  pivoted  transmission  bar,  which  is  raised  and 


lowered  in  the  link  by  means  of  the  reverse  lever,  the  vary- 
ing positions  of  the  block  in  the  link  controlling  the  cut-off 
from  full  gear  ahead  to  mid-gear  and  thence  to  full  gear  in 
backward  motion. 

If  the  valve  were  actuated  by  this  combination  alone  there 
would  be  no  lap  or  lead,  consequently  it  was  necessary  to 
supply  a  secondary  motion  to  give  the  necessary  lap  and  lead. 
Tills  is  done  by  means  of  a  pendulum  lever,  the  upper  end  of 
which  is  attached  to  the  valve  stem  and  the  lower  connected 
to  the  cross  head  by  a  suitable  link.  The  transmission  bar 
is  pivoted  to  this  lever  at  its  upper  end,  the  ratio  between  the 
pivot  point  being  that  of  half  the  travel  of  the  cross  head  to 
the  lap  of  the  valve  plus  the  lead.  A  motion  is  thus  obtained 
which  causes  the  valve  to  perform  its  proper  function  in  an  ar- 
rangement which  brings  the  connections  into  practically  the 
same  vertical  plane,  thus  centralizing  the  strains  in  approx- 
imately straight  lines.  Where  the  distribution  valves  are 
located  in  the  cylinder  saddle  they  are  operated  by  means 
of  an  ordinary  rocker  shaft-  All  connections  have  case-hard- 
ened pins  and  lubricated  bushings,  except  that  upon  the  return 
crank  pin,  which  is  fitted  with  an  adjustable  bronze  bearing. 
It  will  readily  be  seen  that  this  motion  possesses  superior  ad- 
vantages, which  may  be  summed  up  as  follows: 

Ai)v.v>r.\(.Ks. — Reduced  weight  of  moving  parts  of  the  valve 
gear,  reduced  first  cost  when  compared  with  bronze  eccentric 
straps,  reduced  cost  of  maintenance,  accessibility  of  all  parts 
for  inspection,  accessibility  of  all  parts  for  lubrication,  elim- 
ination of  frequent  renewals  and  repairs,  a  construction  per- 
mitting better  and  stronger  bracing  of  frames,  construction 
permitting  the  use  of  longer  driving  box  bearings,  easier  ac- 
cess to  main  driving  box  cellars.  This  motion  does  not  "get 
out  of  .square"  like  the  Stephenson  motion,  but  the  valves 
retain   Iheir  original  setting. 

The  Walschaert  gear  is  not  new.  but  is  introduced  into 
American  parctice  to  meet  the  conditions  of  heavy  road  ser- 
vice because  of  conditions  which  are  new.  Egide  W^alschaert 
was  born  near  Brussels  in  1820.  While  in  the  service  of  the 
Belgium  State  Railways  he  patented  his  valve  gear  in  1844. 
Tliis  valve  gear  eventually  became  the  valve  gear  of  Europe. 
He  died  in  1901  near  Brussels  at  the  age  of  81  years.  We 
may  pay  tribute  to  his  genius  in  having  developed  over  (JO 
years  ago  something  which  we  find  we  greatly  need  to-day. 


CAST   IRON    WHEELS   IN    PASSENGER    AND    FREIGHT 

SERVICE. 


Ciric.\(iO,  Milwaukee  &  St.  Paul  Railway. 


The  Chicago.  Milwaukee  &  St.  Paul  Railway  is  a  notable 
example  of  a  road  making  general  use  of  cast  iron  wheels  in 
passenger  as  well  as  freight  service.  From  the  wheel  records 
which  have  been  carefully  kept  since  1885,  interesting  informa- 
tion is  obtained.  In  this  journal  for  June.  1889,  page  191,  the 
record  up  to  that,  date  was  published.  Mr.  A.  E.  Manchester, 
superintendent  of  motive  power,  has  kindly  supplied  the  fig- 
ures bringing  the  record  down  to  date. 

Attention  should  be  directed  to  the  fact  that  the  average 
mileage  is  obtained  by  dividing  the  total  car  mileage  during 
any  year  by  the  number  of  wheels  taken  out.  If  10,000  wheels 
are  in  service  and  1,000  are  removed  each  year,  the  average 
length  of  service  would  be  10  years,  and  the  average  mileage 
would  be  10  times  the  yearly  mileage  of  the  cars.  This  does 
not  give  accurate  figures  for  any  particular  year,  but  it  does 
give  a  correct  method  of  comparison  when  a  numl)er  of  years 
are  covered,  and  the  statement  shows  the  average  mileage 
of  all  wheels  taken  out  for  all  causes. 

The  shorter  life  of  freight  wheels  shown  for  the  years  1903 
and  1904  is  due  to  two  causes.  During  the  last  five  years 
this  company  has  added  to  its  equipment  a  number  of  40  and 
l)0-ton  cars,  which  are  special  cars,  used  in  ballast,  ore  and 
coal  service.  These  cars  make  more  mileage  than  other  cars 
in  general  service,  and  the  weight  of  the  cars  and  their  greater 
mileage  account  for  the  reduced  mileage  of  the  wheels.  Fur- 
thermore, in  all  of  the  heavier  equipment  the  inspection  of 
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wheels  is  more  rigid,  and  they  are  withdrawn  when  in  better 
condition  than  was  the  practice  with  the  older  equipment. 
This  record,  therefore,  shows  the  results  of  heavier  cars,  and 
is  exceedingly  important  in  the  experience  with  cast  iron 
wheels  on  this  road.  It  is  significant  that  the  records  for  the 
last  two  years  are  helow  those  of  the  previous  13  years. 

Chicago,  Milwaukee  &  St.  Paul  Railway  Company,  I 

Motive  Power  Depaktment.      J 

Comparative    Statement,    Service    of   Freight   Car   Wheels,    Years 

1885-1904. 


ANGUS  LOCOMOTIVE  SHOPS. 


Canadian  Pacific  Railway. 
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22.395 
19,459 
24,721 
24,162 
26,015 
15,823 
12,810 
17,340 
17,332 
11,647 
14,219 
19,569 
14,634 
19,420 
19,304 
22.380 
26,667 
23,816 
33,530 
37.212 
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215,459.302 
236,140.449 
250,774.965 
261,400,022 
250,990,286 
263,983,845 
305,482,341 
334,943,674 
312,503,242 
276,300,355 
289,316,350 
315,810.431 
292,285,995 
344,752,791 
376,759.163 
400.818,214 
411,919,765 
442,864,874 
452,644,207 
438,606,750 
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19.402 
21.385 
21,678 
22,544 
22,776 
23,864 
25,674 
26,308 
27,963 
27,800 
27,687 
27,645 
27,517 
30,120 
34,103 
36.324 
38,015 
39,419 
40,678 
41.827 
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155,216 
171.080 
173.424 
180,352 
182,208 
190,912 
205,392 
210,372 
223,612 
222,400 
221,408 
221.072 
220,048 
240,876 
272,748 
290,516 
304,048 
315.284 
325,368 
334,560 
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of  wheels. 
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190,776 
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148,762 
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94,296 
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In  1887  about  one-half  of  the  wheels  used  were  made  in  contracting 
chills. 

In 

In 

In 

All 
chills. 


1902,  5,000  common  chill  wheels  were  bought. 

1903,  12,500  common  chill  wheels  were  bought. 

1904,  7,500   common  chill  wheels  were  bought. 

other  wheels  used  subsequent  to  1887  were  made  in  contracting 


Statement  Showing  C.  M.  &  St.  Paul  Ry.  Cast  Wheels  in  Passenger 

Sbbvicb. 
All  Wheels  Scrapped  Except  for  Sliding. 
Bag.  mail  and        Parlor  and 


Passenger. 

express. 

sleeper. 

Total. 

•; 
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1899. ., 

713 

96.741 

792 

105.672 

102 

92.827 

1.607 

100,983 

1900. . . 

821 

104.740 

916 

108,956 

171 

113,316 

1,908 

107,533 

1901 . . . 

952 

91.533 

929 

97,563 

114 

96.115 

1,995 

94.603 

1902. . . 

919 

88,674 

887 

93,530 

111 

83,097 

1,917 

90,598 

1903... 

1,163 

88,463 

1,215 

98,108 

141 

83.191 

2,519 

92,820 

1904. .. 

1,708 

96.770 

1,585 

100,031 

137 

100,510 

3.430 

98,426 

All  Wheels  Scrapped  on  Account 

of  Sliding 

1899... 

719 

44,114 

338 

52,843 

228 

29,860 

1,285 

43,663 

1900. . . 

667 

39,146 

302 

48.194 

184 

41,521 

1,153 

41,982 

1901. . . 

678 

41,173 

298 

48,317 

130 

40,257 

1,106 

42,989 

1902... 

843 

40,482 

319 

48,721 

222 

34.471 

1,384 

41,417 

1903. . . 

666 

45,838 

326 

51,433 

170 

37,541 

1,162 

46,194 

1904... 

818 

42,686 

349 

42.362 

138 

33,930 

1,305 

41,673 

All  Wheels  Scrapped. 

1899... 

1,432 

70,417 

1,130 

89,870 

330 

49,020 

2.892 

75.577 

1900... 

1,488 

75,404 

1.218 

93,891 

355 

76.104 

3,061 

82,841 

1901. . . 

1,630 

70,586 

1,227 

85,602 

244 

66,353 

3,101 

76,194 

1902. .. 

1,762 

65,617 

1,206 

81,677 

333 

50.680 

3,301 

69,978 

1903. . . 

1,829 

72,942 

1,541 

88,234 

311 

58,238 

3.681 

78,101 

1904... 

2,526 

79,755 

1,934 

89.625 

275 

67.099 

4,735 

82,785 

Axle  Inspection  in  a  Lathe. — At  the  Montreal  shops  of  the 
Canadian  Pacific  all  driving  wheel  tires  are  turned  in  one 
90-in.  lathe.  After  the  wheels  are  set  in  the  machine  and  the 
turning  begins,  a  helper  paints  the  axle  journals  with  white 
lead  and  oil.  The  jar  of  the  lathe  renders  it  possible  to  dis- 
cover cracks  w.hich  are  not  revealed  by  any  other  ijaethod  of 
inspection.  -^i;/  :■•;<'.•;  ^^  ■ 


Use  Old  Boiler  Steel.— The  blacksmith  shop  was  short  of 
billets.  Sets  of  guides  were  required  for  wreck  repairs  of 
two  engines  which  were  greatly  needed  on  the  roau.  The  fore- 
man oi'  the  blacKsmith  shop  used  old  boiler  steel.  It  was 
piled,  heated  in  an  oil  furnace,  welded  and  hammered  into 
guides.  This  mild  steel  is  now  giving  excellent  service  in 
those  guides. 


VII. 


{For  Previous  Article  See  Page  161.) 


A  complete  list  of  the  machine  tools  of  this  shop  was  pre- 
sented last  month.  The  output  in  the  month  of  February  was 
6  new  locomotives,  32  heavy  repairs  of  100  per  cent,  engines, 
that  is  to  say,  engines  of  20,000  lbs.  tractive  effort,  and  light 
repairs  to  18  more.  Out  of  26  engines  in  the  shops  at  the 
time  of  the  writer's  visit  17  required  heavy  fire  box  work.  In 
the  locomotive  shop  1,373  men  were  on  the  pay  roll  last  March. 
Of  the  work  of  the  locomotive  shop  50  per  cent,  of  the  labor 
is  devoted  to  repairs,  25  per  cent,  to  the  building  of  new  loco- 
motives, 20  per  cent,  to  manufacturing  and  5  per  cent,  to 
toolsi  and  miscellaneous  ser\'ice.  The  shops  were  opened  last 
Augufet,  and  in  December,  besides  the  repair,  6  new  locomo- 
tives were  built. 

While  the  standing  capacity  of  the  shop  is  for  36  engines, 
26  pits  are  used  for  repair  work  and  3  pits  for  new  construc- 
tion. There  are  5  gangs  for  the  26  pits,  the  shop  being  or- 
ganized on  the  travelling  gang  system.  These  gangs  are  ar- 
ranged as  follows: 

A  stripping  gang  has  2  pits  and  is  divided  into  2  sections 
of  6  men  each;  6  men  strip  an  engine  and  remove  the  wheels, 
the  other  6  attend  to  the  steami  chests,  cylinders  and  general 
stripping.  These  men  do  all  the  stripping  in  the  shop  and  do 
nothing  else.  There  are  3  general  repair  gangs  for  heavy 
repairs;  1  gang  for  light  repairs  and  another  gang  for  mis- 
cellaneous work,  such  as  steam  shovels  and  rotary  snow 
ploughs.  In  each  of  the  repair  gangs  there  are  8  fitters,  4 
apprentices  and  1  helper.  The  light  repair  gang  attends  to 
such  repairs  as  are  made  without  taking  an  engine  off  ita 
wheels.  The  new  engine  gang  consists  of  14  fitters,  2  ap- 
prentices, 2  drillers,  2  boys  and  1  helper.  Floating  gangs  are 
arranged  as  follows: 

Three  fitters  and  1  apprentice  attend  to  all  the  steam  chest 
and  valve  gear  work  except  that  of  new  engines.  The  mo- 
tion gang  consists  of  1  fitter  and  2  apprentices.  The  steam 
pipe  gang,  4  fitters  and  1  apprentice.  Shoes  and  wedges  arc 
attended  to  by  a  gang  of  4  fitters  and  2  apprentices.  The  brass 
mounting  work  is  done  by  3  fitters  and  1  apprentice.  One 
man  takes  care  of  all  the  air  pumps  and  accessories.  One  man 
and  an  apprentice  looks  after  the  guides.  One  man  and  an  ap- 
prentice set  all  the  valves  in  the  shop.  A  gang  of  3  filters 
and  2  apprentices  is  responsible  for  the  braking  and  spring 
gear.    As  a  general  rule,  each  gang  has  6  engines. 

The  pac«  of  this  shop  is  a  good,  healthy  one,  and  blue  chips 
are  seen  in  abundance,  in  fact  more  generally  than  in  any 
railroad  shop  the  writer  has  visited.  The  shop  management 
does  not  aim  at  record  breaking,  but  rather  to  attain  a  good 
"gait"  of  the  shep  and  extending  even  into  corners.  The 
erecting  shop  foreman  meets  the  sub-foremen  in  his  ofli^-e 
every  morning  and  shows  them  the  costs  of  the  previous  day. 
the  figures  being  ready  for  him.  Period  statements  are  dis- 
cussed by  the  foreman  on  the  7th,  14th,  21st  and  last  day  of 
the  month,  or  days  corresponding  nearly  to  these,  the  figures 
being  arranged  during  the  week  to  show  the  actual  cost  of  the 
work.  A  daily  progress  report  is  made  on  each  engine  and 
a  shop  schedule  will  be  introduced  in  the  future.  Reasonably 
cheap  rather  than  very  rapid  output,  a  steady  business-like 
pace  instead  of  a  variable  one.  is  the  object  sought.  The 
actual  costs  are  closely  watched,  in  such  a  way  as  to  inspire 
the  foremen  with  the  importance  of  the  commercial  question 
involved.  This  shop  has  a  department  for  providing  jigs, 
templets,  and  the  supply  of  labor-saving  appliances  for  set- 
ting and  holding  work  in  the  machines  surpasses  that  of  many 
shops  which  have  been  running  for  many  years. 

Mr.  Vaughan's  method  of  keeping  locomotive  repair  records 
has  undoubtedly  muoh  to  do  with  the  commercial  view  of  th« 
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shop  taken  by  all  of  the  foremen.  His  article  in  this  number 
explains  this  system  fully.  It  seems  to  lead  the  road  men 
to  measure  their  work  in  terms  of  mileage  and  the  shop  men 
to  measure  theirs  in  dollars  and  cents.  Such  comments  are 
certainly  appropriate  in  describing  these  shops,  bei-ause  the 
completion  of  the  plant  itself  is  considered  as  only  the  begin- 
ning, and  too  often  a  new  plant  is  deficient  in  organization 
for  a  long  time  after  its  completion. 

The  brass  department  in  the  gallery  is  worthy  of  more 
space  than  can  be  given  here.  An  example  of  the  work  done 
will  suffice  to  indicate  the  character  of  its  manasement.  Mud 
plugs  are  made  in  an  ordinary  Warner  and  Swasey  turret 
lathe  in  three  sizes  from  2V1'  ins.  to  2%  ins.  at  the  rate  of  30 
per  hour.  They  are  made  of  brass.  A  forming  tool  cuts  the 
taper  and  the  threads  are  cut  by  a  collapsing  die  with  a  taper 
attachment,  this  having  been  developed  in  this  department. 
There  is  no  difficulty  with  leaky  mud  plugs. 

The  small  as  well  as  the  large  machines  throughout  this 
entire  shop  are  running  at  a  pace  which  gives  an  impression 
of  activity  not  too  often  found  in  railroad  shops.  '■ 

It  is  the  opinion  of  the  rwriter  that  a  larger  proportion  of 
variable  speed  drives  would  have  been  advantageous.  As  seen 
in  the  list  of  machiner>'  printed  last  month,  the  direct  current 
variable  speed  drives,  or  independent  motors,  are  confined  to  a 
90-in.  mill  having  three  moto*s;  Bement-Miles  milling  ma- 
chine; cylinder  borer;  60-in.  Niles  boring  mill;  locomotive 
frame  drill;  double-head  shaper  and  two  small  boring  mills,  a 
total  of  eight  machines.  In  addition  to  these  the  90-in.  Niles 
wheel  lathe,  the  cylinder  planer  and  three-head  slotter  have 
A.  C.  so-called  variable  speed  motors. 

Ninety-Inch  Niles  Wheel  Lathe.— This  lathe,   driven  by  a 


30-h.p.  induction  motor  and  driven  by  a  Morso  chain,  is  sup- 
l>osed  to  have  from  4U  to  50  per  cent,  speed  variation  in  the 
motor  at  full  load.  The  actual  variation,  however,  is  limited 
to  about  13  per  cent.  This  machine  is  illustrated  in  the  en- 
graving. The  motor  is  likely  to  be  changed.  Tliis  machine  is 
capable  of  maintaining  the  tires  of  7uo  locomotives  and  to 
turn  the  tires  of  5  consolidation  engines  in  5  days.  An  aver 
age  of  6  pairs  of  57-in.  wheels  with  Krupp  tires  have  been 
turned  at  the  rate  of  1  hour  and  15  minutes  per  pair  for  the 
actual  cutting  time.  Two  pairs  of  84-in.  wheels  have  been 
turned  in  4  hours  and  1<>  minui's.  The  se<ret  is  that  this 
is  a  heavy,  strong,  large-journaled  machine,  with  a  total 
weight  of  50  tons,  the  work  being  held  close  to  the  tool 
by  improved  devices.  The  machine  turns  out  5  pairs  of 
from  55  to  (!2-in.  tires  per  day,  2  hours  |)er  i>air  represent- 
ing the  work  whicJi  it  will  do  regularly.  Cutting  speeds  of 
about  12  ft.  per  minute  are  used,  and  the  machine  will  take 
all  the  cut  there  is  to  take  on  a  worn  tire  at  a  Vi-in.  feed. 
The  machine  is  designed  for  taking  cuts  \^  in.  deep,  3-16  in. 
feed,  with  a  cutting  speed  up  to  30  ft.  per  minute.  The 
main  drive  motor  is  of  30  h.p.  capacity,  and  the  motor  for 
traversing  the  head  of  3  h.p.  capacity.  The  face-plates  are 
driven  by  internal  gears,  the  pinions  which  drive  them  being 
driven  by  intermediate  gears,  thus  increasing  the  speed  of  the 
main  driving  shaft.  As  this  driving  shaft  runs  at  3  to  4 
times  the  speed,  and  is  of  larger  diameter  than  that  usually 
furnished  on  drivingwheel  lathes,  its  torsion  is  therefore  very 
much  reduced,  making  the  drive  of  each  face-plate  steady 
under  the  heaviest  cuts.  The  patented  driving  dogs  permit 
the  full  power  of  the  machine  to  be  utilized  at  the  tools  al- 
Iciwlng  as  heavy  cuts  and  high  speeds  to  be  used  as  the  tool 
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■tW-iNiMf  "NrtKs  Avtlin^r/  i.iVTlii-r]^  AV«:rs  s«<U'>i/  t^v^Ai^  i»Afi>ie  ftAttwAT. 


>ii<)|»  (aK<'ii  by  all  of  tin-  IVmouxmi.  Mis  ariiile  in  this  niimln'r 
•'xplains  this  systtMii  fiiily.  Jt  sseeins  to  Irad  the  road  iii<>n 
u>  nioasiirr  ihcir  work  in  t*M"iiis  of  uuleaj;»v  aiicr  tli«>  shop  mion 
to  mrasmo  i heji'sj  in  .dollars  and.  conts.  Such  poninumls  *»'€■-' 
loriainly  apinopiiaro  in  dpscrtbinn  these  shops,  bi rdusr^  ilie  . 
(•onii)U'1io!i  of  th»i  phuit  itself  is  oon*iidored  as  only  tho  lifgiO- 
iiiiig.  ami  too  oficii  a  new  plant  is  defi<  itni  in  oiirani/atioii 
for  a  Inns  time  aftei*  its' coniplet ion. 

The  l)rass  (lei)artment,  fn  Uie  Rallery  ik  w«»rthy  t>i"  i»ori'^ 
spare  than  ean  he  given  hcto:  An  example  of  ilie  work  ilone 
will  sjiffire  to  imlivaie  ihe  rharacter  of  its  mananenieni.  Mud 
plugs  are,  made  itt  an  ordinary  Warner  and  Swasey  ttiffct.: 
lathe  in  three  sizes  Ircini  -^v^  InS;,  to:  2%- Ins^  at  tliP  rai«?  QJT'JSO^ 
Iter  honr.  They  are  made  of  hrass.  A  forming  tool  <)its  the 
taper  and  the  threads  are  (.ut  by  a  collapsing  die  with  a  taper 
attaihment.  this  baviiig  been  developed  in  this  d<M'f*''<*ii''n^ 
There  is  no  (lifTunlty  With  leaky  mud  plugs. 

The  sntall  as  well  as  the  lar^e  machines  throughout  this 
entire  shop  are  running  a1  a  ]ia>e  which  gi\cs  an  impression' 
of  activity  not  too  often  found  in  railroad  shops.  '    '   • 

It  is  the  opinion  of  tho  writer  that  a  larger  proportion  of,, 
variable  speed  drives  wrwild  bav<?bFeH  advantageous.  As  seeij 
in  the  list  of  ntachinery  i»rinted  last  month,  the  direct  current 
variable  speed  driv(>s.  or  independent  motors,  are  confined  to  a 
'"'in.  mill  liavijig  three  moto-s;  Hnmcnt-Miles  milling  ma- 
chine; cylinder  borer;  HO-in.  Niles  boring  mill:  locomotiye:.^ 
frame  drill:  double  head  simper  and  two  small  boring  mills,  a 
total  of  eight  machines.  In  addition  to  these  the  PO-in,  Niles 
wli.-fl  lallie.  the  cylinib'r  planer  and  three  head  slotlei-  have 
A.  (p!.  so-ealled  variable  s]>eed  motors. 

N'inety-Ineh   Nlles  W'lieol   t^atlie.—Th is  lathe,   driven   by  a 


;'.Hli.p.  induct  ion   nicior  and   driven  by   a  A1<m>''  cliain.   is  sup 
jMJsed  Uj  havis  from   lu  lo  .jU  pin* vc^ini ,  *iM'*»d  Variation  in  the 
niotor  -at  f ulT  load.     T^W  actual  variat inn,  boweV«'r,  is  lintit«'d 
to.  alKMii  J3  pe*  tH;.ui.;- -Ttils  iiia4-Jiiu<>  is  illustrate*!  iti  .tW?  .**'• 
graving.    The  moi«r  is'lVkely  to  be  «hang4^<i.    This  machine  is 
capable  af  inaintainilig   the   tires   of   7"o    Io«-omoiives   and   to 
turn  the  tires  of  r»  lonsoliclation  iH<gim>s' in  a  days      An  aver 
;;ase  oif  ♦)  tiaim  of  »»'in.  wheels  AvithKrnpp  tires  have  l)e«'n 
TtUrued  aj  lire  rate  of  .J;Ji«w  aiid  .|rv  Tuiiii^        per  pair  for  th- 
actual    <'ntirHgtinu\T\v«>  pairs  "of- ;>»4-iti-    wheels    have    |>«^ii 
luMjed   jn   4   houi-s  ap<t  lo:  miniit.-'s.' v  The  >;*•(  ret    is   that    this 
fe;".a  ;  Jhieavy...stro«i^  marhine.    with,  a    lota! 

Vk^elght    ot  iit^^^j  '.  '  to   thie    itxt' 

liy    iniprov»^HT    devii-es.        T^^^^^  iuri..>    out    a    pairs   ot 

from  .'(.".  to  iiiMu.  iit:e.<;  per  <Jay.  2  lioiit's  |H^r  pair  represent 
ingtheAvork  which  -it  Wfli  do  i-egnlarly.     <'tnting  sijeeds  of 
about  12  ft.  i»e>*  miiiiue  are  iilsied;^^^^^^     the  maidiine  will  talv 
atl  the  « ut  there,  is  to  take  oii  a  worn  tire  at  a  '44".  f*v<i 
The  machine  is  des!gn<»d  Tor  takingr  cnts  'a  in.  deep.  3-ir,  in 
feed,    with    a    itit tins   speed   up    to    SA   ft.    per  iniftute.,     Th- 
raain   drive  nu) tor  is  of  '^ -It.jr..  caiiacily.  and  Hi**,  iwotpl' .^.for 
traversing  the  head  of  3  j»>p.  eapaclty.     The   fai-e-plates  ar<' 
driven  by' internal  .giars.  the  pinions  whi<h  drive  them  lieing 
driven  by  intermediate  gears.,  thus  increasing  the  speed  of  the 
lijain   driving  v^haft.     As   tJvis   driving  >haftnin»  at   3  to   4 
tiiiies  the  speeil,  and  ,1s>  fl^f  larger  diam^tw  than  that  usually 
furnished  on  driving  wheel  lathes. -Kt?  torsion  Is  therefore  Very 
mueh    reduced,   making   the   4riv^   of   each    faceplate   steady 
hnder  the   heaviest    cjits.     The  .patented    driving  dogs  permit 
the  full .  power,  of  the  Ttiachtne  t<>f  he  uttflzod  «t^  al 

lowing  as  heavy  f.uts.?|tid  h\0i  spee<Js  to  V  used  a*  the  tool 
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steel  will  stand.  The  photograph  shows  clearly  the  applica- 
tion of  these  dogs.  The  dogs  are  arranged  at  sufficient  dis- 
tance from  the  face-plates  so  that  all  drivers  but  those  having 
the  main  crank  pin  on  them  can  be  put  in  without  moving 
the  movable  head.  On  wheels  which  have  the  main  crank 
pins,  the  movable  head   is   traversed   out,   the   wheels  put   in 


«?i     s 


A 

'  V        :  \      ' 

■  I 

•■>    r  -( 

' 

'J 

•^ 

\ 

P 

1 

1  0 

1 

< 

■ 

« 

--       P 

u 

f 

3  3   st,U 

1 

s  -  •' 

1     Ck, 

X 

1  '-^ 

?"'» 

1- 

-r^ 

1 

Q      1    O 

/-^'-> 

/'    vf*-^"- 

' 

*Xs--»Xi!> 

4 J 

;s-^ 

m 

H 

u 

H 

n 

■«: 

o 

a, 
o 
S 

00 


o 

M 
CO 

U 


y, 

u 

a 


a; 
o 


per  hour.  This  is  done  on  an  old  Craven  boring  mill,  the  mill 
being  20  years  old.  Thirty-four-in.  truck  tires  with  2  retaining 
rings  are  finished  at  the  rate  of  11  in  10  hours  on  two  smaller 
mills,  one  of  the  mills  being  a  Bullard  and  the  other  a  Niles, 
shown  in  the  list  of  machinery  last  month. 

Slotting. — An  old  12-in.  slotter,  22  years  old,  slots  12  cast 
iron  driving  boxes  for  the  brasses  per  day  of  10  hours,  the 
size  of  the  axle  being  8'/1j  ins. 

Frame  Planing. — The  Shanks  frame  planer  cuts  at  25  ^^  ft. 
per  minute  and  returns  at  52  ft,  per  minute.  A  pair  of 
switcher  frames  are  planed  on  both  sides  and  the  top  in  19 
hours  with  a  %-in.  cut  and  7-32-in.  feed.  With  one  of  the 
new  tool  steels  the  tool  cuts  across  the  frame  with  one  sharp- 
ening. 

Frame  Slotting. — The  Bertram  3-head  frame  slotter  slots  4 
switcher  frames  of  cast  steel  in  50  hours.  4  iron  frames  are 
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slotted  in  30  hours.  The  slotting  work  is  done  in  about  half 
the  time  of  the  planing.    The  slotter  has  a  stroke  of  26  in. 

Rod  Planing. — A  Pond  double-head  rod  planer  is  equipped 
with  a  15-h.p.  motor  for  the  main  drive,  which  is  not  suffi- 
ciently powerful.  Four  I>aird  guides,  7  x  2%  in  the  rough, 
are  planed  at  once  and  finished  to  614  x  2%  in.  in  four  hours. 

Shaper. — The  2-head  Bertram  shaper  is  driven  by  a  25-h.p. 
D.  C.  variable  speed  motor  with  a  spee<l  variation  of  2  to  1. 
It  cuts  %  X  1-16  ins.  at  23  ft.  i)er  minute  on  rod  work,  and 
this  is  fairly  within  the  capacity  of  the  machine. 

Some  of  the  more  interesting  of  the  new  machines  and 
their  motor  drives  are  illustrated  in  the  accompanying  photo- 
graphs. The  work|  benches  of  the  machine  shop  and  the  rod 
racks  referred  to  in  the  May  number  are  also  illustrated. 


place  and   the  cranK  pins  inserted  in  the  holes  in  the  face- 
plate and  then  the  movable  head  moved  up. 

Tire  JToring. — Tires  averaging  about  62  in.  in  diameter  are 
bored  at  the  rate  of  12  or  13  per  day,  averaging  more  than  1 


The  Stoi./k  Ga!s  Tibbine. — Dr.  Stolze  of  Berlin  has  been  at 
work  since  1873  upon  a  gas  turbine,  and  is  now  building  one 
of  200  h.p.  According  to  the  Engineering  Review,  the  experi- 
mental machine  consisted  of  two  separate  turbines  mounted 
on  a  common  shaft,  one  acting  as  a  rotary  air  compressor 
and  the  other  being  the  turbine  proper. 


June,  1905. 
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INTERNATIONAL  RAILWAY  CONGRESS,  WASHING- 
TON, D.  C. 


The  seventh  meeting  of  this  international  association  of 
railway  officials  was  opened  May  4  at  the  New  Willard  Hotel, 
Washington,  D.  C,  by  an  address  by  the  Hon.  Charles  W. 
Fairbanks,  vice  president  of  the  United  States.  The  speaker 
commented  upon  the  fact  that  the  great  development  of  rail- 
road transportation  had  been  compassed  by  the  lives  of  many 
men  now  living.  Beginning  locally  to  serve  small  needs,  it 
had  become  the  artery  of  political  and  commercial  affairs  of 
the  world.  His  address  was  a  fitting  tribute  to  transporta- 
tion as  a  civilizing,  developing,  unifying  influence,  making  for 
universal  friendship,  fellowship  and  peace. 

Mr.  Gerard,  president  of  the  permanent  commission  of  the 
Congress,  followed,  stating  that  70  years  ago  Belgium  opened 
its  first  public  railway  in  1834  (which,  by  the  way,  was  two 
years  after  the  American  Enginker  was  founded).  To-day 
that  little  country  has  4,515  miles  of  railways,  covering  a 
territory  of  11,500  square  miles,  this  development,  measured 
by  the  size  of  the  country  being  greater  than  that  of  any 
other  country  in  the  world.  To  Belgium  also  belonged  the 
credit  of  inaugurating  the  International  Railway  Congress. 
Personifying  the  traditions  of  the  organization,  the  speaker 
thanked  the  United  States  for  its  interest  in  the  organization. 
From  tlie  first  meeting  Mr.  E.  T.  Jeffrey  of  the  Denver  &  Rio 
Grande  had  attended  all  conventions  of  the  Congress.  Mr. 
Gerard  spoke  of  the  work  before  the  organization  consisting 
of  20  subjects  and  47  reports. 

Mr.  Stuyvesant  Fish,  president  of  the  Illinois  Central  Rail- 
road, as  president  of  the  American  Railway  Association,  wel- 
comed the  Congress  to  this  country  for  the  first  time  it  had 
ever  met  outside  of  Europe.  This  meeting  also  was  the  first 
to  which  German  government  delegates  had  been  sent.  Mr. 
Fish  gave  a  prominent  place  to  John  Ericsson  in  the  develop- 
ment of  the  locomotive  and  noted  that  his  death  occurred  as 
recently  as  1889.  Great  Britain  had  been  the  birthplace  of 
railroads,  but  the  United  States  had  brought  about  their  great- 
est development.  In  the  United  States  three-quarters  of  the 
country  depended  absolutely  upon  railroads  for  its  settle- 
ment. Mr.  Fish  presented  many  important  statistics  to  com- 
pare units  of  service  showing  what  our  railroads  had  accom- 
plished. This  interesting  address  merits  more  space  than  may 
be  given   to  it  here. 

Rei-obts  of  the  Skctioxs. 


LOCOMOTIVES  AND  ROLLING   STOCK. 


Mr.  J.  E.  Muhlfeld,  general  superintendent  of  motive  power 
of  the  Baltimore  &  Ohio,  was  the  reporter  for  the  Ujjited 
States  on  this  subject  which  treated  of  the  increase  in  the 
power  of  locx)motives  by  the  adoption  of  high  pressures  and 
of  the  compound  principle.  The  conclusions  of  his  paper  were 
as  follows: 

1.  LcK'onmtives  of  groat  power,  within  the  present  gaufie,  clear- 
anct'  and  weijiht  limits,  may  be  designc<l  and  con.<<t rnctod  to  remain 
•'fTcttivt'  for  sovoral  .vcai"s  and  prtxhice  a  liiphor  avorapre  .vpeod  and 
tractive  p<vwcr  with  le.^s  cost  for  lo<^oniotivi'  expenses  per  tmit  of 
power  developed,  than  that  given  by  hK-ymotivos  of  large  capacity 
in  ib«>  to-day  or  from  the  previous  lighter  eqiiipniont. 

2.  The  efficiency  and  economy  predicted  and  anticipated  from  the 
use  of  I<Hoiiiotives  of  great  power  have  not  been  attaine<l.  Their 
dovolopment  ha.s  been  too  rapid  on  the  ba.sis  of  the  theoretical 
calciilatioas  which  did  not  include  the  necessary  factors  for  practi- 
<'al  results,  and  also  owing  to  the  disregard  of  simplicity  in  (\e- 
sign.  substantial  maintenance  and  speed  as  elements  of  economy. 

•?.  r>K'omotives  of  comparatively  recent  construction  have  boen 
built  without  proper  consideration  for  the  use  of  railroad  standard 
designs,  specifications,  practices  and  prore.sses  which  continued  and 
practical  experience  may  have  determined  to  be  more  suitable  and 
interchangeable  than  the  standards  of  locomotive  builders. 

4.  The  present  dead  weight  should  be  reduced  by  the  use  of 
design  and  material  which  will  combine  the  least  weight  and  great- 
est_desire«l  .strength. 

.'i.  The  elimination  of  those  individual  preferences  and  «leviee.s. 
more  or  less  visionary,  which  have  no  real  value,  by  the  use  of 
simple,  practical  design  and  construction,  will  produce  more  satis- 
factory jronpral  results. 

n.-  The  motive  power  department  supervision  has  often  been  cur- 
tailed whon  extension  of  organization  and  direct  oversight  should 
have  been  given  to  insure  the  desired  performance.  Changes  in 
organization  and  methods  have  frequently  been  made  in  preference 


to  technical  education  and  advancement  for  the  deserving  rank  and 
file. 

7.  The  locomotive  maintenance  and  dispatch  facilities  have  not 
always  been  developed  to  meet  the  proportionate  increase  in  the 
locomotive  dimensions,  capacity  and  requirement*,  while  slow  line 
movement  has  made  it  nec-essary  to  increase  average  mileage  by  re- 
dacing  delay  at  terminals  during  a  iieriod  when  more  opi>ortunity 
for  maintenance  and  handling  has  been  essential. 

S.  Tlie  tonnage  hauled  per  train  has  frequently  precluded  the 
making  of  an  average  speed  between  initial  and  destination  term- 
inals that  would  be  productive  of  eSiciency  and  economy  in  loco- 
motive movement. 

9.  Decreased  efficiency  has  resulted  from  the  irregular  transfer- 
ring and  changing  of  crews  of  locomotives  for  long  runs.  The  regu- 
lar assignment  of  crews  to  locomotives  and  of  suitable  locomotives 
to  ^horler  runs  on  regular  districts,  should  accomplish  the  best  re- 
sults. 

10.  Provision  for  the  cleanliness  and  care  of  employes  and 
equipment  on-  the  line  and  at  terminals,  should  receive  more  con- 
sideration. 

11.  l*ei-sonal  supervision  and  investigation  should  govern  in  the 
construction  and  oi>eration  of  locomotives  of  high  power,  while 
statistical  information  and  correspondence  should  be  limited  and 
used  with  caution. 

Mr.  J.  F.  Deems  discussed  traction  increases  and  mechanical 
stokers  as  means  for  increasing  starting  power  and  sustained 
capacity  of  locomotives.  Other  speakers  took  up  the  subject 
of  stokers,  the  conclusion  being  that  they  promised  good  re- 
sults which  would  justify  careful  experimental  applications. 
They  had  not  yet  shown  a  great  saving  in  fuel.  Opinions 
were  not  unanimously  favorable.  Compounding  received  a 
large  share  of  attention.  The  speakers  clearly  indicated  the 
chaotic  condition  of  opinion  on  this  subject  which  the  foreign- 
ers could  not  understand.  Mr.  Vaughan  believed  that  super- 
heating would  give  better  results  than  compounding  and  based 
his  judgment  on  considerable  experience  with  2-cylinder  com- 
pounds and  superheaters.  Mr.  A.  Lovell  (Santa  Fe),  who  is 
operating  the  most  powerful  compound  road  locomotives  in  the 
world,  reported  results  of  tests  showing  that  compounds  were 
more  economical  in  fuel,  but  slightly  less  so  in  maintenance. 
For  heavy  fast  passenger  trains  simple  engines  could  not  do 
the  w^ork  that  was  done  by  compounds  and  for  the  same  work 
compounds  effected  savings  of  20  to  24  per  cent.  Furthermore 
the  boilers  of  simple  engines  cost  more  to  repair.  The  in- 
creased cost  of  repairs  of  compounds  was  believed  to  be~^ue 
solely  to  their  greater  power. 

Mr.  E.  Sauvage  (Western  Railroad  of  France)  presented  the 
conclusion  of  his  report  on  the  same  subject  from  a  European 
point  of  view,  which  was  briefly  summarized  as  follows: 

European  designers  need  to  be  allowed  at  least  10  tons  per 
wheel  in  order  to  meet  the  need  for  more  powerful  locomo- 
tives. He  did  not  find  that  widening  the  gauge  in  Spain, 
Portugal.  Ireland  and  India  showed  an  increase  of  power  in 
locomotives.  It  was  not  considered  desirable  to  exceed  300 
r.p.m.  of  driving  wheels  and  about  6  ft.  6%  ins.  in  diameter. 
Larger  wheels  meant  heavier  engines,  and  the  effect  of  high 
rotative  speed  could  be  corrected  by  large  ports  and  piston 
valves.  The  use  of  wide  fireboxes  extended  over  the  rear 
wheels  was  desirable  in  Atlantic  type  locomotives.  Pressures 
as  high  as  228  lbs.  per  sq.  in.  were  used,  but  involved  increased 
cost  in,  boiler  maintenance.  Serve  tubes  were  in  general  use 
abroad,  but  they  necessitated  frequent  clraning.  Compound- 
ing had  established  itself  as  a  factor  of  economy  or  increased 
power  for  the  same  consumption  of  fuel.  Four-cylinder  com- 
pounds had  given  good  results.  Two  sepaiat?  valve  gears  and 
separation  of  the  cylinder  efforts  between  two  axles  was  pre- 
ferred. Piston  valves  were  again  favorably  mentioned.  Tail 
rods  were  recommended  for  cylinders  19  ins.  in  diameter  and 
longer.  By  use  of  high  pressures  and  compounding  1.900  hp. 
could  be  obtained  within  present  limits  of  weight.  Eight- 
coupled  locomotives  were  favorites  for  freight  service,  but 
they  are  limited  to  about  22.000  lbs.  tractive  power  because  of 
the  weakness  of  European  couplers. 

Mr.  Moffre  (Midi  Railway,  France,)  stated  that  French  en- 
gineers strongly  favored  compounding.  Simple  engines  after 
being  converted  into  compounds  with  the  same  boilers  showed 
an  improvement  of  20  per  cent,  in  economy  of  fuel.  He  be- 
lieved 4-cylinders  to  be  desirable  even  if  superheating  suc- 
ceeds compounding.  Crank  axles  were  not  worried  about  in 
Europe,  where  they  were  making  mileages  of  over  350,000 
miles  without  developing  cracks.  Mr.  Karl  Steinbiss  (Prus- 
sia) stated  that  1.000  Von  Borries  and  Mallet  compounds  were 
giving  good  results  in  that  country.  An  average  gain  of  10 
per  cent,  in  fuel  was  found  and  practically  no  increase  in 
cost  of  maintenance.    Great  things  were  expected  from  super- 
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heating.  German  engines  were  limited  to  8  tons  per  wheel. 
Mr.  A.  W.  Gibbs  (Pennsylvania)  gave  excellent  reports  of 
the  performance  of  the  De  Glehn  compound  on  that  road.  Mr. 
Laurent  (.Paris-Orleans  Railway)  admitted  that  staybolts  were 
troublesome  in  France.  Maagauese  bronze  substituted  for 
copper  was  an  improvement,  but  a  still  better  metal  was 
sought.  The  same  trouble  had  been  experienced  with  Ameri- 
can engines  in  France  and  was  believed  to  be  unavoidable  with 
high  pressures.  This  speaker  defended  compounds  from  the 
charge  of  lack  of  flexibility.  Within  load  limits  varying  50 
per  cent,  the  fuel  p-r  unit  of  work  did  not  vary  5  per  cent. 
(He  wa.s  speaking  of  De  (Jlehn  compounds  with  separate  valve 
gears  for  high  and  low  pressure  cylinders.)  The  foreigners 
strongly  favored  compounding  anil  this  opinion  was  shared  by 
Americans  who  had  had  the  greatest  amount  of  experience 
with   this  princij)le. 

In  disiussing  fireboxes  Mr.  A.  W.  Gibbs  showed  that  the 
aitual  wearing  of  fireboxes  is  not  as  rapid  as  it  is  believed  to 
i)e.  With  3.300  locomotives  in  service,  700  of  which  were 
heavy  one.  not  over  70  fireboxes  required  replacement  an- 
nua'ly  and  in  a  boiler  iiaving  a  life  of  20  years  fireboxes  are 
usually  renewed  twice.  Bad  water  and  lack  of  care  in  con- 
stunt  ion  were  believed  to  be  the  most  frequent  causes  of 
holler  defects. 

The  speakers  frequently  returned  to  the  subject  of  com- 
pounding. Mr.  Wright  of  the  Great  Western  Railway,  Eng- 
land, stated  that  the  De  Glehn  compound  on  that  road  had 
covered  the  distance  from  London  to  Plymouth,  24t^  miles, 
vsiihout  a  stop.  He  believed  that  the  superiority  of  that  en- 
gine was  due  to  its  independent  mechanisms.  That  road  has 
ojdered  two  other  lo<-omotives  of  the  same  type  of  a  greater 
power. 

Mr.  M.  Ronayme  stated  that  in  order  to  increase  the  ca- 
pacity of  locomotives  on  the  roads  of  New  Zealand  he  had 
ordered  four  locomotives  of  the  De  Glehn  type,  and  from  the 
remarks  which  he  had  heard  at  the  Congress  he  felt  sure  that 
he  was  on  the  right  track.  He  intended  to  experiment  with 
spirally  corrugated  tubes  in  order  to  burn  lignite  fuel.  Mr. 
Tordeux,  Eastern  Railway  of  France,  stated  that  his  road  had 
330  4-cylin(ler  balanced  compounds.  He  had  had  satisfactory 
experience  with  piston  valves.  Mr.  1).  F.  Crawford,  Pennsyl- 
vania lines,  expressed  a  favorable  opinion  of  piston  valves, 
especially  in  passenger  service. 

The  discussion  was  summed  ti|)  by  Mi-.  Muhlfeld,  who  stated 
that  boiler  i)ressures  are  higher  in  the  United  States  than  in 
Kurope,  and  commented  upon  the  slow  adoption  of  the  com- 
pound system  in  America,  which  he  attributed  to  difficulties 
encountered  at  the  beginning  and  to  the  object  aimed  at  by 
compounding  in  this  country,  whi»-h  was  to  increase  capacity, 
whereas  in  Europe  it  was  to  increase  economy.  The  speaker 
believed  that  superheating  merited  more  attention  in  this 
country  than  it  had  received,  and  he  spoke  favorably  of  artic- 
ulated locomotives.  At  the  close  of  this  discussion  the  fol- 
lowing conclusions  were  framed  and  were  afterwards  adopted 
at  the  general   meeting. 

The  power  of  locomotives  is  more  limitpd  in  Europe  than  in 
America,  owing  to  the  lower  allowance  of  weight  per  axle. 

European  engineers  generally  agree  in  thinking  that  compound- 
ing admins  of  the  construction  of  engines  giving  the  maximum 
power  and  pconomy. 

This  s.vstoni  utilizes  the  steam  very  well  and  does  not  appear 
to  increase  to  any  noticeable  extent  the  cost  of  maintenance  of 
locomotives;  it  does  not  make  the  maintenance  of  the  boilers  more 
difficult,  but  that  is  due  to  their  increased  i-;ize  and  higher  work- 
ing, pres-sure.  which  are  ne<e.<^sary  in  all  cases.  Almost  all  locomo- 
tives built  in  France  in  recent  years  have  four  Balanced  cylinders. 
These  engines,  as  well  as  other  compound  engines  of  other  systpm.s, 
are  also  employed  in  other  European  countries,  especially  Ger- 
many. Austria.  Spain,  etc.  Several  engineers  in  Great  Britain 
and  Ireland  express  equal  satisfaction  from  their  nse  and  insist 
on  the  advantage  of  .separating  the  high  and  low  pressure  ma- 
chinery. .\  number  of  .\merican  engineers  al.'^o  express  opinions 
favorable  to  compound  locomotives,  which  have  given  satisfactory 
results  on  the  Atchison.  Topeka  &  Santa  Fo  Railway;  the  senti- 
ment on  this  matter  is.  however.  Ies.s  tmanimous  in  the  United 
States  than  in  Europe,  The  .section  has  been  informed  of  experi- 
ments made  in  New  Zealand  with  four-cylinder  <ompound  Iwo- 
motives. 

The  intro«liicf5on  of  .\merican  locomotives  in  Europe  and  Euro- 
pean locomotives  in  America  has  had  the  advantage  of  making 
known  on  both  sides  some  interesting  details  of  construction,  par- 


ticularly the  light  weight  of  the  parts  of  European  locomotives  and 
the  syphon  and  sight  feed  lubricators  of  American  locomotives. 

The  constantly  increasing  use  of  cast  steel  is  observed,  which  in 
the  United  States  has  even  been  tried  for  cylinders. 

The  use  of  the  Walschaerts  motion  gear  is  extending  in  the 
United  States. 

Generally  speaking,  all  the  engineers  who  have  spoken  of 
cylindrical  valve  chests  appear  well  satisfied  with  them. 

A  number  of  tests  of  automatic  stokers  have  been  made  in  the 
United  States  and  on  the  Great  Western  Railway  of  England,  but 
as  yet  the  results  have  not  been  definite.  It  has  also  been  found, 
both  in  America  and  in  England,  that  without  the  aid  of  these 
devices,  but  with  proper  arrangements  of  grates,  the  heaviest  firing 
necessary  at  the  present  time  can  be  effected  without  difficulty. 

Finally  the  section  has  examined  the  use  of  articulated  locomo- 
tives of  great  power  on  lines  of  irregular  grades,  particularly 
Mallet  locomotives  and  those  designed  by  the  Nord  Francais  and 
Nord  de  I'Espagne  railways. 

].i(;iiTi.N(;,  Hk.vtinc;  and  Ventii-vtion. — The  reporter  of  this 
subject.  Dr.  C.  B.  Dudley,  of  the  Pennsylvania  Railroad,  pre- 
sented an  admirable  paper  discussing  methods  of  heating, 
lighting  and  ventilating  passenger  trains.  He  described  the 
systems  in  use  on  the  Pennsylvania  Railroad,  which  have 
been  thoroughly  presented  in  this  journal.  Mr.  Max  Toltz 
(Manistee  &  Grand  Rapids  Railroad),  presented  an  account 
with  figures  of  experiments  with  a  system  designed  by  Mr. 
Lipschutz,  using  compressed  acetylene.  Mr.  W.  E.  Fowler 
(Canadian  Pacific  )  confirmed  the  information  given  by  Mr. 
Toltz,  stating  that  llie  system  was  used  on  36  cars  on  his  road 
with  very  satisfactory  results.  The  discussion  by  foreign 
delegates  indicated  that  the  problem  of  car  lighting  is  gen- 
erally appreciated,  and  that  marked  progress  is  being  made. 
.Mr.  Anderson  (Government  Railroads  of  India)  said  that  in 
Oriental  countries  electric  lighting  was  a  necessity  in  order 
to  reduce  heat.  On  the  main  line^  of  India  95  per  cent,  of 
the  cars  are  lighted  with  electricity,  either  with  dynamos  at 
the  head  end  of  the  train  by  storage  batteries  or  by  the 
Stone  system  of  lighting  from  the  axle.  The  high  cost  of 
electric  lighting  w^as  mentioned  by  a  number  of  speakers.  In 
regard  to  heating,  the  information  brought  out  is  likely  to 
be  of  more  value  to  the  foreign  delegates  than  to  our  own. 
The  following  conclusions  were  adopted: 

As  regards  lighting,  the  Congress  notes  the  development  of  the 
use  of  incandescent  mantles,  heated  by  oil  gus  and  sometimes  b.v 
lommon  gas,  and  of  dilTerent  s.vstems  of  electric  lighting.  Cylindri- 
cal mantles  .seem  to  be  somewhat  stronger  than  gIol2e  mantles,  but 
the  latter  distribute  the  light  somewhat  better.  Various  types 
of  mantles  are  used  in  Europe  by  different  managements,  especially 
in  B'rance  and  Germany,  and  are  beginning  to  extend  to  the  United 
States. 

Systems  of  electric  lighting  are  giving  satisfaction  on  different 
roads.  Attention  is  called  to  their  advantage  in  certain  cases  for 
intermittent  lighting,  in  passing  through  tunnels  and  operating 
driving  fans. 

.\cetylene  gas  has  been  used  mixed  with  Pintsch  gas,  especially 
in  France  and  Germany,  but  a  tendency  is  observed  to  abandon 
this  mixture,  owing  to  the  use  of  mantles.  On  the  other  hand, 
mention  is  made  of  the  use  in  America  of  pure  compressed  acety- 
lene, with  some  special  precautions. 

Steam  heating  has  a  tendency  to  extend  in  different  countries. 
To  obtain  sufficient  heat  for  very  long  trains,  or  in  cases  of  very 
low  temperature,  care  is  taken  either  to  use  pipes  of  sufficient 
diameter  or  compressed  air  mixed  with  steam. 

Tlie  adoption  of  a  uniform  coupling  for  all  the  cars  in  the  same 
territory   is  an   important  question  to  be  solved. 

Tlie  Congress  notes  the  different  systems  of  car  ventilation  that 
have  been  applied,  especially  that  in  use  on  the  Pennsylvania  Rail- 
road. 

IjK.ut  Raiiavays. — After  a  long  discussion  the  section  deal- 
ing with  this  subject  adopted  the  following  conclusions: 

Light  railways  merit  in  the  highest  degree  the  attention  of  public 
authorities.  Their  construction  makes  it  possible  to  encourage  the 
progress  and  development  of  districts  which  previously  have  re- 
mained in  the  background,  and  it  is  accordingly  not  only  the  inter- 
est but  the  duty  of  the  governments  to  assist  them.  It  is  desirable 
therefore  not  to  adhere  to  old  types  and  old  methods  of  construc- 
tion, operation  and  regulation,  but  to  introtluce  every  facility  possi- 
ble, adaptable  to  local  needs  and  available  resources.  It  is  also 
desirable  that  state  governments  and  local  authorities  should  ac- 
cord to  light  railways,  either  under  the  form  of  subsidies,  relaxa- 
tion of  requirements  or  other  metho<ls  of  assistance,  the  support 
whi<'h  they  need,  both  for  construction  and  for  operation,  so  that 
all  parts  of  the  country  may  be  adequately  served.^  When  the 
authorities  of  a  country  do  not  themselves  construct  or  work  light 
railways,  and  turn  them  over  to  private  companies,  it  is  indis- 
pensable that  the  terms  of  the  concession  should  be  .so  defined  as 
to  harmonize  the  interests  of  the  working  company  with  those  of 
the  public. 

I.MPROVEI)  FwKiS. — The  following  conclusions  were  adopted: 

That  on  all  main  lines  carrying  heavy  traffic  with  axle  loadings 
on  the  locomotive  of  over  50,000  pounds,  and  with  loads  on   the 
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rolling  stock  reaching  as  high  as  40,080  pounds  per  axle,  the  "spring 
rail  frog"  or  the  "hinged  spring  frog"  may  be  used  with  perfect 
safely,  where  the  trathc  on  the  *>ide  tracks  connecting  with  the 
main  track  is  very  slight  compared  with  the  main  traffic, 
where  the  space  for  crossing  from  one  track  to  another  is  limited, 
That  the  "moveable  iK>ini  frogs"  may  be  used  at  all  termini 
but  that  where  space  permits,  and  where  high  speed  is  necessary, 
u  series  of  switches,  with  the  (je->t  designed  switches  and  fixed  frogs 
are  preferable. 

Automatic  Bix)ck  Sni.\Ai.s. — After  an  intensely  interesting 
discussion  based  upon  wide  experience  of  American  railroads 
in  automatic  signals  and  the  favorable  opinion  from  Sir 
Charles  Owen,  of  the  London  &  Southwestern  Railroad,  the 
following  conclusions  were  adopted: 

That  automatic  signaling  properly  designed  and  installed  be  rec- 
ognized as  a  suitable  means  of  protecting  train  and  switching 
movements. 

And  notes  that  there  has  been  much  improvement  and  extension 
of  the  automatic  signaling  since  the  last  Congress,  and  that  those 
who  have  used  it  have  found  it  effective  for  their  purpose. 

The  Section  is  not  prepared  to  recommend  automatic  block  sig- 
naling for  general  adoption  to  supersede  existing  system-s,  but  they 
consider  there  ^re  many  cases  where  it  has  special  advantages. 

PooLiX(;  Locomotives. — This  subject  was  reported  upon  by 
Mr.  G.  W.  Rhodes  for  the  United  States  and  Mr.  Hubert  and 
Mr.  Boell  for  foreign  railways.  While  the  discussion  drifted 
into  considerable  detail,  very  little  was  said  which  can  help 
the  United  States  in  its  problem.  It  was  evident  that  the 
speakers  desired  to  retain  individual  responsibility  of  the 
enginemen  and  at  the  same  time  secure  proper  mileage  from 
the  locomotives.     The  following  conclusions  were  accepted: 

The  Congress  finds  that  in  Europe  and  in  countries  other  than 
North  America  the  general  sentiment  is  very  much  in  favor  of  the 
single  crew  system  and  unfavorable  to  complete  pooling,  which  is 
only  used  when  necessitated  by  a  sudden  increase  in  traffic.  How- 
ever, for  certain  services  various  combinations  of  double  or  multi- 
ple crews  or  of  mixed  crews  are  used  according  to  circumstances. 

In  North  America  pooling  is,  on  the  contrary,  very  general, 
though  littl0  used  for  passenger  service,  and  a  tendency  to  using 
single  crews  is  generally  manifest. 

It  is,  however,  in  place  to  remark  that  the  organization  of  train 
.service  depends  to  a  large  extent  on  local  conditions. 

AuTOMOBiLK  Cars. — As  a  result  of  the  discussion  of  this  sub- 
ject in  several  sections  the  following  conclusions  were  adopted: 

The  simplification  of  the  service  on  lines  which  carry  little 
traffic  has  a  general  interest  for  all  railways  operating  such  lines. 
The  Congress  expresses  the  wish  that  the  present  tendency  of  a 
legislation  to  establish  more  liberal  regulations  for  lines  with  little 
traffic  and  light  trains  may  become  more  general,  and  that  the 
efforts  of  the  managements  to  equip  their  light  traffic  lines  with  a 
more  economical  organization,  which  promise  to  give  remarkable 
results,  be  continued.  Tlie  simplifications  introduced  in  mainten- 
ance of  way,  stations  and  trains,  as  well  as  the  introduction  of 
automotor  cars  on  different  lines,  merit  commendation. 

While  recognizing  that  the  technical  side  of  the  question  of 
automotors,  as  applied  up  to  the  present  time,  are  capable  of  im- 
provement, the  Congress  expresses  the  opinion  that  experiments 
with  this  method  of  transportation  should  be  continued. 

It  is  desirable  that  this  important  question  should  not  be  lost 
.sight  of  and  that  the  International  Commission  should  incorporate 
it  in  their  programme  for  the  next  meeting. 

Kxperiments  with  automobile  cars  and  with  automotors  hauling 
trailers  have  been  numerous  during  the  last  few  yeai*s  to  an  im- 
portant extent,  both  for  use  on  lines  with  little  traffic  and  for  use 
on  busy  lines,  and  it  may  be  expected  that  from  now  on  these  cars 
will  constitute  a  valuable  means  of  transportation,  which  on  some 
lines  will  have  a  great  future. 

It  does  not  appear  doubtful  that,  owing  to  the  saving  of  an  em- 
ploye in  the  driving,  to  the  material  reduction  in  the  cost  of  trac- 
tion, to  the  probable  reduction  in  the  cost  of  maintenance,  to  a 
better  utilization  of  the  rolling  stock,  to  the  smaller  extent  of  sta- 
tion installations  required,  perhaps  also  owing  to  less  wear  of  the 
rails,  automobile  and  automotor  cars  will  make  it  possible  mate- 
rially to  reduce  the  cost  of  working  lines  with  little  traffic  and 
will  in  the  cases  of  other  lines  result  in  a  material  improvement 
in  the  worsting  of  some  classes  of  service.  Their  use  will  certainly 
effect  a  cliange  in  the  system  of  operation!  in  the  ca.se  of  a  great 
numl>er  of  lines  and  appears  to  have  a  real  future  l)efore  it. 

Tlie  iieriod  of  actual  operation  has.  however,  only  just  begun, 
and  definite  economic  results  cannot  yet  be  clearly  discerned  in 
favor  of  a  given  type  of  motor  or  of  a  given  system  of  working. 

It  is  desirable  that  railway  managements  .should  continue  their 
experiments  in  this  direction  and  more  especially  investigate  the 
classes  of  .service  to  which  this  new  motor  is  suitable,  and  the 
advantages  it  offers  the  public  and  the  railway  managements,  par- 
ticularl.v  in  the  matter  of  cost. 

Finally,  it  is  important  that  any  changes  recognized  or  which 
may  be  hereafter  recognized,  as  likely  to  facilitate  the  advantage- 
ous" use  of  automobile  and  automotor  cars  should  be  introduced  into 
the  regulations  in  force. 

Elilctric  Traction. — The  discussions     on     three     elaborate 

papers  on  this  subject  brought  out  many  interesting  facts  of 

experience,    including  figures  of   cost  and   opinions   concern- 


ing various  systems  including  single  phase.  The  most  im- 
portant feature  of  the  discussion  was  the  expression  from 
Mr.  J.  A.  F.  Aspinall,  general  manager  of  the  Lancashire  & 
Yorkshire  Railway,  based  upon  the  experience  of  the  electric 
line  between  Liverpool  and  Southport.  He  stated  that  elec- 
tric traction  was  not  adopted  by  that  line  to  .save  money,  but 
to  make  money.  In  twelve  months  of  service  tlie  results  have 
been  very  satisfactory  as  to  increase  in  traffic,  but  the  opera- 
tion is  more  expensive  than  with  steam.  While  the  cost  of 
coal  per  ton  mile  is  greater,  running  expenses  are  less  be- 
cause of  greater  mileage  by  the  crews.  One  reason  for  adopt- 
ing electricity  was  to  increase  the  capacity  of  the  Liverpool 
terminus.  For  steam  four  switch  and  eight  signal  operations 
were  required  for  each  train,  which  were  reduced  by  elec- 
tricity to  two  switching  movements  and  four  signal  opera- 
tions. Electric  traction  costs  more  than  steam,  but  judging 
from  Mr.  Aspinall's  remarks,  the  gain  in  traffic  more  than 
compensated  for  the  increased  investment.  The  foreign  dele- 
gates presented  valuable  experience  in  the  operation  of  a 
number  of  lines  of  comparatively  heavy  service. 


The  Congress  closed  on   May   14   after   the  most   successful 
meeting   in   its  history. 


TEST  OF  THE  NEW  YORK  CENTRAL  ELECTRIC 

LOCOMOTIVE. 


On  April  29  an  informal  test  was  made  on  the  experimental 
track  at  Schenectady  in  the  presence  of  Mr.  W.  J.  Wilgus, 
vice  president,  and  Mr.  E.  B.  Katte,  electrical  engineer,  of  the 
New  York  Central,  and  Messrs.  E.  W.  Rice,  Jr.,  W.  B.  Potter 
and  A.  F.  Batchelder,  of  the  General  Electric  Company,  to 
ascertain  the  relative  acceleration  and  speed  characteristics 
of  the  electric  locomotive  6000  and  Pacific  type  locomotive 
2797.  The  test  took  place  between  8  a.  m.  and  1  p.  m.;  the 
temperature  averaged  about  50  deg.  Fahr.;  the  weather  was 
cloudy    but  no   rain   fell   and   the   rails    were  dry. 

The  experimental  track  is  six  miles  in  length,  has  80-lb. 
steel  rails  with  6  bolt  36-in.  splices,  16  yellow  pine  ties  to  the 
30-ft.  rail,  gravel  ballast  well  surfaced  and  curves  elevated 
for  a  speed  of  about  70  miles  per  hour.  Starting  from  mile 
post  162,  where  the  experimental  track  begins,  the  grades  in  a 
westerly  direction  are  as  follows:  Rising  grades  of  0.11  for 
about  J^-mile;  0.13  for  1.84  miles;  0.07  for  1.04  miles;  0.20  for 
0.38  mile;  0.32  for  0.28  mile;  0.14  for  14  mile,  and  down 
grades  of  0.12  for  1.09  miles  and  0.35  for  about  .4  mile.  There 
are  seven  curves  varying  from  0  deg.  48  min.  to  2  deg.  17 
min.,  the  maximum  length  of  tangent  being  7,565  ft.  between 
mile  posts  163  and  165. 

The  working  conductor  consists  of  a  toi>-contact  70-lb.  steel 
rail  rnnforced  with  copper  and  covered  in  part  with  a  board 
protection.  At  four  crossings  overhead  construction  is  use<l 
to  cover  gaps  where  the  use  of  the  third  rail  is  inadmissible. 
Experiments  are  about  to  be  started  with  a  new  type  of  un- 
der-contact rail  which  it  is  believed  will  cure  many  of  the 
evils  cf  the  ordinary  top-contact  third  rail. 

The  total  weight  of  the  electric  locomotive*  is  200.500  lbs. 
and  that  of  the  steam  locomotive  and  tender  is  342,000  lbs. 
The  Scar  electric  train,  including  the  locomotive,  weighed 
513.6  tons,  while  the  8-car  steam  train,  including  the  weight 
of  the  locomotive  and  tender,  weighed  513  tons.  The  6-car 
electric  train  weighed  407.5  tons  and  the  steam  train  427  tons. 
the  weight  of  the  locomotive  l)eing  included  in  both  cases. 

The  average  voltages   during  acceleration   were  as  follows: 


Runs. 
A 
B 
C 
T> 
K 
F 


Series. 
520 
620 
600 
680 
650 
600 


Series-Multiple. 
540 
520 
540 
680 
600 
620 


Multiple. 
325 
275 
330 
515 
420 
455 


Due  to  the  restricted  cross-section  of  conductors  the  volt- 
ages dropped  during  acceleration  considerably  lower  than  will 
obtain  in  actual  practice  within  the  electric  zone  in  the  vicinity 
of  New  York,  and  the  results  obtained   In  this  comparative 
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test  are  much  less  favorable  for  the  electric  locomotive  than 
win  be  secured  in  actual  practice. 

Run  a. — Both  8-car  trains  started  together  with  the  steam 
locomotive  accelerating  faster  than  the  electric  locomotive, 
due  to  the  abnormal  drop  in  voltage  from  the  pressure  at  the 
station  of  70U  volts  to  a  track  voltage  as  low  as  325  volts.  At 
3,000  ft.  from  the  starting  point  the  electric  locomotive  gained 
the  same  speed  as  the  steam  locomotive,  and  from  that  point 
accelerated  more  rapidly,  so  that  at  a  distance  of  2  miles 
from  the  starting  point  the  electric  locomotive  passed  the 
steam  locomotive,  and  at  the  shutting  off  point  was  two  train 
lengths  ahead.  The  maximum  speed  of  the  steam  locomo- 
tive was  50  m.p.h.,  while  that  of  the  electric  locomotive  was 
57  m.p.h. 

RiN  B. — This  run  was  made  under  the  same  conditions  as 
run  A  with  results  practically  the  same,  except  that  the 
speeds  were  higher,  as  follows:  Maximum  speed  of  steam 
locomotive.  53.6  m.p.h.;   electric  locomotive,  60  m.p.h. 

Ri  .\  C. — This  run  was  made  with  the  6-car  trains  and  ow- 
ing to  the  very  low  voltage  which  during  acceleration  fell  as 
low  as  330  volts,  at  first  the  steam  locomotive  accelerated  more 
rapidly,  but  at  the  end  of  about  a  mile  the  electric  locomotive 
overtook  the  steam  train  and  continued  to  forge  ahead  until  the 
power  was  shut  off.  Maximum  speed  of  electric  locomotive, 
61.6  m.p.h.;    steam   locomotive,   58   m.p.h. 

Rr.N  D. — In  order  to  secure  as  nearly  as  possible  results 
comparable  with  the  conditions  of  voltage  that  will  obtain 
in  the  actual  operating  zone,  this  run  with  the  6-car  trains 
similar  to  those  used  in  run  C.  was  started  at  a  point  nearer 
the  sub-station,  near  mile  post  164.  For  this  run  the  electric 
locomotive  from  the  first  turn  of  the  wheels  accelerated  faster 
than  the  steam  locomotive  and  at  a  distance  of  1,500  feet  from 
the  starting  point  the  electric  locomotive  led  by  a  train 
length. 

Ri  X  E. — This  run  was  made  with  the  electric  locomotive 
and  one  coach,  a  maximum  speed  of  79  m.p.h.  being  attained. 

RvN  F. — This  run  was  made  with  the  electric  locomotive 
running  light  and  with  the  power  shut  off  on  curves,  a  maxi- 
mum speed  of  80.2  m.p.h.  being  attained.  (Speed  test  on  May 
1  reached  85  m.p.h.  with  a  limitation  on  the  2  deg.  17  min. 
curve  of  78  m.p.h. ) 

At  all  speeds  the  smooth  riding  qualities  of  the  electric 
locomotive  were  very  noticeable,  especially  the  lack  of  nos- 
ing effects.  After  the  runs  the  track  was  carefully  examined 
and  no  tendency  to  spread  rails  was  discovered.  However,  on 
the  sharper  curves  the  high  speeds  caused  the  track  to  shift 
bodily  on  the  ballast,  due  to  insufficient  super-elevation  of  the 
outer  rail.  The  most  important  test  is  run  D,  as  the  voltage 
during  that  test  more  nearly  approached  the  conditions  that 
will  be  obtained  in  the  electric  zone.  Therefore  the  follow- 
ing comparison  of  the  steam  and  electric  locomotives  based 
upon  the  results  of  this  run  are  very  interesting  as  illustrat- 
ing the  marked  superiority  in  the  acceleration  of  the  electric 
locomotive  over  the  steam  lo<'omotlve,  considering  the  fact 
that  the  Pacific  type  of  steam  locomotive  has  practically  the 
same  weight  upon  the  drivers. 

steam. 

Length  over  all.   ft.   and  Ins 67   7% 

Total    weight    (including   tender   for   steam 

locomotive) ,      lbs ,342,000 

Concentrated      weight      on      each      driving 

axle,    lbs 47,000 

Revenue   bearing    load   back   of   locomotive, 

tons    256 

Acceleration  M.   P.   H.   P.   S.  average  up   to 

50    M.    P.    H 246 

Time     required     to     reach     speed     of     50 

.M.    P.    H..   .seconds 203 

We  are  indebted  for  this  information  to  Mr.  Edwin  B.  Katte. 
electrical  engineer  of  the  N.  Y.  C.  &  H.  R.  R.  R. 


Electric. 
86  1114 

Difference 
in  favor  of 

Electric. 

30  8Vi 

200.500 

141.500 

.-IS,  500 

1 1.500 

307. 25 

51.25 

.394 

.148 

127 

76 

Fast  PAS.SENfiKR  Rrx. — On  May  14th.  a  special  train  of  3 
coaches  weighing  233  tons,  made  the  run  from  Philadelphia  to 
Atlantic  City  over  the  Atlantic  City  Railroad,  a  distance  of 
55Vj  miles,  at  an  average  speed  of  74.8  m.  p.  h.  The  return 
run  was  made  at  the  rate  of  78.3  m.  p.  It.  with  two  coaches. 
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cole's    new    locomotive    SllTPEBHEATEB. 


ERIE  PACIFIC  TYPE  LCCOMOTIVE,  WITH  SUPER- 
HEATER. 


This  Is  the  heaviest  locomotive  of  its  type.  Last  month,  on 
page  172,  a  photograph  and  table  of  leading  dimensions  was 
presented,  and  as  the  superheater,  applied  to  two  of  three  loco- 
motives of  this  class  now  running,  is  specially  interesting,  be- 
cause of  its  large  capacity  (763  sq.  ft.),  it  is  illustrated  in 
detail. 

The  superheater  tubes  are  contained  in  32  large  flues  5  ins. 
in  outside  diameter  swaged  down  to  4  ins.  in  diameter  at  the 
back  tube  sheet  and  enlarged  to  5  1-16  ins.  in  diameter  at  the 
front  tube  sheet.  The  superheater  tubes  are  in  four  sets,  ex- 
tending to  within  about  30  ins.  of  the  back  tube  sheet.  The 
outer  tubes  are  1^  ins.  outside  diameter  and  of  8  B.  W.  G. 
They  are  secured  to  malleable  iron  saddles,  which  are  seated 
in  the  large  tube,  the  construction  being  shown  in  the  en- 
gravings. The  ends  of  the  outer  tubes  are  forged  down  and 
closed  by  welding  to  fit  these  castings.  The  inner  superheater 
tubes  are  of  pipe  %  in.  outside  diameter  and  No.  16  B.  W.  G. 
It  will  be  observed  that  this  arrangement  differs  from  that 
previously  used  by  Mr.  Cole,  although  the  principle  is  un- 
changed. The  engravings  show  the  headers,  the  groups  of 
tubes  and  the  arrangement  of  the  front  end. 

References  to  previous  articles  on  locomotive  superheaters 
appear  in  this  journal  as  follows:  The  Schmidt  smokebox 
superheater,  November,  1902,  page  340;  Schmidt  fire  tube  su- 
perheater, September,  1903,  page  317;  Cole  superheater,  Sep- 
tember, 1904,  page  338,  and  December,  1904,  page  456. 

By  comparison  of  these  drawings  the  improvement  by  Mr. 
Cole,  whereby  he  greatly  increases  the  heating  surface  of  the 
superheater  in  the  case  of  the  Erie  locomotive,  will  be  at  once 
apparent.  '  ■ .  ;  . 

These  locomotives  are  actually  hauling  600-ton  trains  from 
Jersey  City  to  Port  Jervis,  87  miles,  in  130  minutes,  over  a 
hilly  road.  From  Jersey  City  to  Paterson,  16  miles,  there  are 
2*^  miles  of  grade  at  27.6  per  mile.     From  Paterson  to  Ster- 


lington  there  are  8  miles  ranging  from  29  to  57  ft.  per  mile. 
Fiom  Sterlington  to  Chester  there  are  16  miles  of  up  grade 
varying  from  12  to  47  ft.  per  mile,  with  5  miles  of  down  grade 
before  reaching  Chester.  From  Chester  to  Otisville  the  first 
8  miles  are  undulating,  and  14  miles  are  up  grade,  varying 
from  about  26  ft  to  60  ft.  per  mile,  the  average  grade  for 
this  distance  being  about  1  per  cent.  At  Middletown,  66»4 
miles  from  Jersey  City,  a  stop  is  made  on  a  grade  of  about 
25  ft.  per  mile,  which  is  a  very  diflScult  starting  point  for  a 
train.  The  train  hauled  by  engine  No.  2512  on  April  24th 
was  started  without  taking  slack.  The  highest  point  reached 
on  the  division  between  Jersey  City  and  Port  Jervis  is  near 
Otisville,  and  at  an  elevation  of  899.5  ft.  above  mean  low- 
water.  From  Otisville  to  Port  Jervis  the  grade  is  downward 
for  11  miles,  and  Port  Jervis  is  432  ft.  hi^er  than  the  Jer- 
sey City  terminal.  The  total  length  of  this  engine  from  the 
pilot  coupler  to  the  tender  coupler  is  78  ft.  5  ins.,  and  is  be- 
lieved to  be  the  longest  passenger  locomotive.  The  leading 
dimensions  were  printed  last  month.  The  tender  provides  for 
8.500  gals,  of  water  and  16  tons  of  coal.  It  has  been  pre- 
dicted that  no  passenger  locomotive  could  be  built  to  per- 
form this  service,  but  on  the  date  referred  to  it  was  done  with 
ease  by  one  of  these  locomotives  without  a  superheater. 


RAILROAD  REPAIR  SHOP  MACHINERY. 


The  suggestion  made  by  Mr.  M.  K.  Barnum  in  his  paper  on 
"A  Plan  for  Maintaining  Railroad  Repair  Shop  Machinery," 
read  before  the  Western  Railway  Club  and  reprinted  on  page 
133  of  our  April  journal,  that  each  railway  shop  establish  a 
machinery  depreciation  fund  for  maintaining  the  machinery 
in  a  high  state  of  efficiency  by  making  a  yearly  allowance  of 
5  per  cent  of  its  value,  met  with  the  hearty  approval  of  the 
members  of  the  club.  The  suggestion  was  made  during  the 
discussion  that  in  addition  to  the  5  i>er  cent,  to  replace  old 
tools,  a  yearly  allowance  of  about  2  per  cent,  be  made  to  pro- 
vide for  improved  facilities  and  increased   output. 
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That  motive  power  officials  are  l)ecoming  impressed  with  the 
importance  of  the  matter  of  production  improvements  is  shown 
by  the  way  in  which  the  discussion  shifted  to  that  phase  of 
the  question.  Mr.  Harrington  Emerson  stated  that,  "except 
increase  of  profitable  traffic  and  economical  purchase,  use  and 
handling  of  stores  and  materials,  there  is  nothing  in  railroad 
operation  that  will  so  immediately  yield  large  gains  as  perfect 
control  of  shop  and  repair  detjails,  bringing  methods  first, 
machines  next  and  men  finally  up  to  a  high  degree  of  effi- 
ciency." He  also  said  that  improved  tool  holders  have  reduced 
the  value  of  alloy  steels  on  a  single  lathe  from  ?117  to  $23, 
and  that  in  their  small  tools  and  steels,  with  a  better  and 
larger  supply  of  tools  and  steels,  savings  of  nearly  $3,000  a 
month  had  been  brought  about. 

Mr.  W.  G.  Symons  called  attention  to  a  shop  which  gave  an 
increased  output  i>er  month  from  57  to  71  per  cent,  and  a  de- 
creased cost  per  engine  of  from  14  to  26  per  cent.,  these  re- 
sults being  largely  due  to  the  introduction  of  the  premium  plan 
among  the  shopmen.  Mr.  H.  T.  Bentley  stated  that  in  a  certain 
shop,  by  improving  the  organization  and  methods,  adding  new 
tools  which  were  carefully  selected,  and  speeding  up  all  around, 
a  .schedule  of  22  days  was  made  for  worlf  which  formerly  took 
60  days.  Mr.  J.  A.  Carney  spoke  of  a  shop  where  the  output 
had  been  increa.sed  over  100  per  cent,  by  the  addition  of  a  few 
tools  and  modern  appliances. 


VERTICAL  MILLING  MACHINES  IN  RAILROAD  SHOPS. 


Some  idea  of  the  great  variety  of  work  which  may  be  done 
to  advantage  on  a  vertical  milling  machine,  and  the  economies 
which  may  be  effected  by  its  use,  may  be  gained  from  the 
accompanying  illustrations,  which  show  a  few  examples  of 
work  douf  on  these  machines  in  railroad  shops.     At  the  Con- 


cord shops  of  the  Boston  &  Maine  Railroad  all  rod  brasses, 
rod  keys,  key  guards  and  shims  are  finished  on  one  of  these 
machines  with  a  considerable  saving  of  time  over  the  old 
method  of  planing.  A  cast  iron  frame  has  recently  been 
rigged  up  for  accurately  milling  the  teeth  in  the  reverse 
lever  and  throttle  lever  quadrants.  The  quadrant  with  radial 
arms  at  the  ends  makes  a  sector  swinging  on  a  fixed  center, 
and  this,  by  means  of  a  stop  pin  and  rack,  is  allowed  a  move- 
ment equal  to  the  pitch  of  the  tooth.  The  time  for  machining 
one  of  these  quadrants  is  very  much  less  with  this  arrange- 
ment than  when  the  work  was  done  on  a  shaper.  On  page  32 
of  our  January  journal  several  operations  are  cited,  which 
were  formerly  done  on  slotting  machines  at  the  Havelock 
shops  of  the  Burlington  &  Missouri  River  Railroad,  but  which 
are  now  done  on  a  vertical  milling  machine  at  a  greatly  re- 
duced cost, 

A  general  view  of  one  of  these  machines  is  shown  in  Fig.  1. 
Pigs.  2  to  6  illustrate  the  various  operations  which  cover  the 
entire  process  of  finishing  a  connecting  rod  brass  at  the  Con- 
cord shops  on  a  Becker-Brainerd  miller  without  the  use  of 
special  gang  cutters.  In  the  first  operation,  shown  in  Fig.  2,  an 
inserted  tooth  face  mill  is  used  for  facing  the  bottoms  of  the 
5  brasses.  The  table  is  fed  at  the  rate  of  7  ins.  per  minute, 
and  a  very  smooth  and  accurate  finish  is  obtained.  The  work 
is  so  clamped  that  changes  may  readily  be  made  to  facilitate 
finishing  the  other  surfaces.  The  second  operation  shown  in 
Pig.  3  consists  in  finishing  the  inner  sides  of  the  lower  flanges. 
An  inserted  tooth  cutter  i8  used,  and  the  table  Is  fed  at  the 
rate  of  3M:  ins.  per  minute.  The  upper  flanges  are  finished  at 
the  same  setting  by  changing  the  cutter,  which  requires  but  a 
moment.  In  finishing  the  sides  of  the  brasses  (Fig.  4)  the 
same  mill  is  used  as  in  Fig.  2,  but  It  is  fed  at  a  somewhat 
slower   rate.       But  a  short   time  is   required    to   loosen    the 
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FIG.    7 — MILLING   BACK    CYXINDEB    HEAD. 

clamps,  reverse  them,  reclamp  them  and  finish  the  other  side 
with  the  same  tool.  The  bottom  of  the  recess  (Fig.  5)  is  fin- 
ished with  an  inserted  tooth  cutter  in  2  cuts  per  side,  each  at 
the  rate  of  14  ins.  per  minute.  The  tops  of  the  flanges  are 
finished  in  separate  cuts  at  the  same  rate  of  feed.  Fig.  6 
illustrates  the  final  operation  by  which  the  side  of  the  box  and 
the  fillet  are  finished  at  the  same  operation  by  means  of  a 
round-nosed  mill.  For  this  purpose  the  rotary  table  is  em- 
ployed, and  great  accuracy  of  finish  is  obtained. 

Fig.  7  shows  a  back  cylinder  head  being  finished  on  a 
Bement-Miles  vertical  milling  machine  in  another  shop.  One 
of  the  finished  cylinder  heads  is  shown  in  the  foreground. 
This  work  was  formerly  done  on  a  planer,  but  because  of  the 


FIG.    8 — MILLING    SIDE   BOD   ENDS. 

lugs  to  which  the  guides  are  bolted  it  was  necessary  to  plane 
the  piece  in  two  directions.  This  gave  a  poor  finish,  and  the 
time  required  was  about  five  hours  for  the  head  of  a  25-iD. 
cylinder.  On  the  vertical  milling  maihine  two  cutters  are 
used,  one  for  finishing  the  horizontal  surface  and  the  bevel 
cutter  for  giving  the  required  angles  to  the  lugs.  By  this 
means  the  head  for  a  25-in.  cylinder  may  be  finishe-d  in  2Vi 
hours,  and  with  a  very  much  better  finish  than  formerly  ob- 
tained. At  the  Schenectady  works  of  the  American  Locomo- 
tive Company  the  ends  of  the  side  rods  are  finished  on  ver- 
tical milling  machines.  Fig.  8  shows  a  Niles-Bement-Pond 
machine  rounding  off  the  large  end  of  a  side  rod.  This  work 
was  formerly  done  on  slotters  at  a  much  greater  cost. 


PERFORMANCE  OF  MALLET  COMPOUND  LOCOMOTIVE. 


Baltimore  &  Ohio  Railroad. 


The  Mallet  articulated  duplex  compound  locomotive.  No. 
2400,  which  Is  the  largest  locomotive  that  has  been  built,  was 
completed  about  one  year  ago,  and  exhibited  at  the  Louisiana 
Purchase  Exposition  at  St.  Louis.  Mr.  J.  E.  Muhlfeld,  general 
superintendent  of  motive  power  of  the  Baltimore  &  Ohio,  sends 
the  following  information  concerning  its  performance: 

After  the  closing  of  that  exhibition  the  locomotive  was 
brought  to  the  Connellsville  division  of  the  Baltimore  &  Ohio 
Railroad,  and  put  into  regular  service  on  January  6th,  1905. 
to  assist  heavy  freight  trains  over  the  mountain.  This  loco- 
motive has  made  several  road  trips  and  been  in  mountain 
helper  service  during  the  past  four  months,  and  in  this  time 
it  has  made  about  13.500  miles. 

The  locomotive  was  designed  for  the  purpose  of  balancing 
the  power  on  the  division,  and  to  reduce  the  number  of  loco- 
motives and  crews  required  to  handle  heavy  freight  tonnage 
over  the  mountain  districts.  In  order  to  develop  a  locomotive 
of  exceptional  tractive  power  to  be  used  for  this  class  of  work 
on  a  mountain  line  having  considerable  curvature  and  heavy 
gradients,  it  was  necessary  to  provide  for  the  maximum  ad- 
hesion distributed  over  a  short  rigid  and  long  flexible  wheel 
base; 


The  total  weight,  which  is  all  carried  on  the  driving  wheels, 
which  are  57  ins.  in  diameter,  is  334.500  lbs.  when  the  loco- 
motive is  in  working  order.  Including  the  tender,  which  has 
a  capacity  of  15  tons  of  coal  and  7.CK)0  gals,  of  water,  the  total 
weight  is  479,500  lbs.,  or  about  193,500  lbs.  less  than  the  com- 
bined total  weight  of  two  of  the  heaviest  consolidation  loco- 
motives that  are  used  for  through  freight  service  over  this 
same  mountain  district. 

WTiile  the  draw  bar  pull  behind  the  tender  of  two  of  the 
consolidation  locomotives  is  about  79,400  lbs.,  the  draw  bar 
pull  of  No.  2400  is  about  74,000  when  working  compound,  and 
84,000  lbs.  when  working  simple.  The  weight  of  train  that 
can  be  taken  up  the  mountain  by  two  of  the  consolidation  loco- 
motives is  about  2,025  tons  contained  in  loaded  steel  cars  of 
100,000  lbs.  capacity.  The  weight  of  train  that  No.  2400  and 
one  of  the  consolidation  locomotives  can  take  up  the  grade  is 
about  3,210  tons  contained  in  similar  cars.  The  above  figures 
are  based  on  the  locomotives  operating  at  a  speed  of  ten  miles 
per  hour  under  fair  coal  and  weather  conditions,  and  with 
No.  2400  working  in  compound  gear. 

From  the  results  of  the  practical  performance  during  the 
past  four  months  it  has  been  demonstrated  that  the  various 
special  features  which  are  combined  in  this  design  will  give 
satisfactory  results  from  an  operating  standpoint.  The  use  of 
the  articulated  feature,  as  well  as  of  tho  duplex  compound  sys- 
tem,  with  its  intercepting  valve  and  simpling  gear  devices. 


-vs 


AMERICAN  Mm xr=:FTJ  AND  i:aim;(>ai)  journal. 


That  riuitivf  power  uirwialsaiv  iM'ioniiiii;  iijipit'sscd  with  i\w 
itnpoi-iaiK-)'  of  I  lie  iiiaittT  of  pnxliKt  ion  ini|in)venionts  is  shown 
li>  ih»»  way  in  wiiiili  ilip  iljscdssion  .shifhMl  to  ilial  phase  of 
the  qiK'stion.  -Ml.  H;ininj;tou  KnuTson  staled  that,  "except 
imreas*'  of  jirolitable MaHii^  and  «'iononiiral  jiiurhase.  use  and 
haiidlinjs;  pt*  ■stori's  and  materials,  ihefe  is  noiliinii  in  railroad 
•  i|MTaiioT>  that  win  so  iniinediai'dy  yi»'ld  larsif  i;ains  as  perfect 
inuiinl  of  sliop  and  ie|tair  details.  Itiinninu  methods  first, 
maeiiine^s;  jit»xi  and  men  tinatly  up  to  a  lii.i;ii  deijree  of  etti- 
e»»»ui'.y:"  He  also  ,sai<J  that  iinproved  tool  holders  have  reduced 
the  \alue  cjf  alloy  steels  oil  a  sinsle  lathe  from  $117  to  $1^:!, 
■Miii  that  in  fheir  small  tools  and  steels,  with  a  hitter  and 
larger  supply  of  lools  and  sie«'ls,  savin.us  of  nearly  $:!.(mm»  a 
nKmth  )iad  Ix^Mt  brought  aboiit. 

Mr  W.  (J.  Symons  called  attention  to  a  slioji  which  «ave  an 
increased  out  pur  per  month  from  HT  to  71  per  cent,  and  a  de- 
rreas  d  cost  per  enfiine  of  from  14  to  2»5  per  cent.,  these  re- 
sults beinj!;  largely  due  to  tlie  introduction  of  the  premium  plan 
amoni;  liie  shopmen.  .Mi-  II  T  Hentley  stated  tliat  in  a  certain 
sh«ip.  by  improvini;  ihe  oriiani^catron  and  methods,  addint;  new 
i<i(ds  whifh  were  carelully  selected,  and  sjieeiHii^  up  all  around, 
a  schedule  of  i'L"  days  was  jDiade  for  work  which  formerly  trxdi 
'io  da.\s  .Mr  .1  A,  rarrtev  s|>ttke  of  Ik  shoji  where  the  output 
had  been  inct'easetl  ovi*r  Ibtt  iter  .  i-nt  by  Uu'  addition  of  a  few 
ImuIh  and  modern  appTiances 

VERTICAL  MILLING  MACHINES  IN  RAILROAD  SHOPS. 

Some  idea  of  liie  .ureal  varieiy  of  work  which  ma.\  he  done 
to  advantai;e  on  :i  vertical  milling  niaciiine.  and  the  ei  oiuimies 
which  may  be  effected  by  [t^  use.  may  be  gain»'d  from  the 
aic(unpai.yin»  Illusiiiiiioii.'^. wUich  show  a  few  examples  oi 
wtei^     i..ii      ,.1   i!m    !■  uiaclijries   III    lailroal  shops.     .-\t  the  Con- 


cord shops  of  the  IU>«tOK  &  Maine  Railroad  all  rod  hrasses, 
rod  keys,  key  guards  and  sliims  are  fluished  on  one  of  these 
machines  with  a  toJisiderabl«'  saving  of  time  over  the  old 
method  of  planing.  A  cast  iron  frame  has  recently  been 
rigged  up  for  accurately  milling  the  teeth  in  the  reverse 
ie\er  and  throttle  lever  quadrants.  The  (puidraut  with  radial 
arms  al  the  ends  makes  a  sectoi-  swinging  on  a  lixed  (enter, 
and  this,  by  melius  of  a  stop  pin  and  rack,  is  allowed  a  move 
meiit  equal  to  Ihe  pitch  of  the  tooth.  The  time  for  machininii 
one  of  these  (piadrants  is  very  much  less  with  this  arraiig"-- 
nient  than  when  the  work  was  done  on  a  sha|H  r.  On  page  [',2 
<d'  our  .January  journal  several  operations  are  cited,  whicli 
were  formerly  done  on  slotting  machines  at  the  llavelock 
shops  of  the  IJurllngton  &  Missouri  River  Railroad,  but  which 
are  now  done  on  a  vertical  milling  machine  at  a  greatly  re- 
duced i-ost. 

A  general  view  of  one  of  ihesj  machines  is  shown  in  Fig.  1. 
Pigs.  2  to  C  illustrate  the  various  operations  which  cover  the 
entire  process  of  finishing  a  conni.'cting  rod  brass  at  the  Con- 
cord shops  on  a  Hecker-IJrainerd  miller  without  the  u.se  of 
s|>ecial  gang  cutters.  In  the  first  operation,  shown  in  Fig.  L'.  an 
inserted  tooth  faie  mill  is  used  for  facing  the  bottoms  of  the 
.".  brasses.  The  table  is  fed  at  the  rate  of  7  ins.  iier  ntinute, 
and  a  very  smooth  and  acctirato  finish  is  obtained  The  work 
is  so  flampe<l  that  changes  may  readily  be  made  to  facilitate 
tinishin.g  the  other  surfaces.  The  Be<ond  operation  shown  in 
I'ig.  o  consists  in  finishing  the  inner  sides  of  the  lower  fian.ges. 
An  inserted  tooth  cutter  is  used,  and  the  table  is  fed  at  (he 
rate  of  o'j  ins.  per  minute.  Tlie  upper  flanges  are  finished  at 
'he  same  selling  by  changing  the  cutter,  which  requires  but  a 
moment.  In  finishing  the  sides  of  the  brasses  (Fig.  4 )  the 
same  mill  is  used  as  in  Fig.  L',  but  it  is  fed  at  a  somewhat 
slower    rat'v        Itiit    a    short    rime    is    re<piired    to    loosen    the 
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KI«.7-^MILUNa  BACK    CYLINDER    «EAb. 

(lamps,  reverse  them,  revla  Ml  i>  them  aud  finish  the  littter  side 
with  the  same  tool.  The  bottom  of  the  recess  (Fig.  u>  is  fin- 
ished with  an  inserted  tooth  cutter  in  2  cuts  per  side,  each  at 
I  lie  rate  of  H  ins.  i>er  minute.  The  tops  of  the  flaugef,  ai*' 
iiiii^lied  in  separatt?  cuts  at  the  same  rate  of  feed.  Fis-  '! 
illustrates  the  final  operation  by  which  tlie  side  of  the  bo.\  and 
ilie  fillet  are  finished  at  the  same  operation  by  meianS  of  a 
round-nosed  mill.  For  this  purpose  the  rotary  table  Is ■  em- 
ployed, and  great  arcuracy  of  finish   is  olitaincd. 

Fig.  7  shows  a  back  cylinder  head  being  finished  on  a 
Hement-Miles  vertical  milling  machitie  in  another  shop.  One 
of  the  finished  cylinder  heads  is  shown  in  the  foreground. 
Tbis  work  was  formerly  done  on  a  planer,  but  because  of  the 


lugs  to  w-hh-J^the  guides \4i-el»p1te4  it  w*as  iQp<H!Hsary  to  n1aii« 
ihip  pitH-e  In  two  jlim  lions,    This  gave  a  i>oor  finish,  and  liio 
lime  required  w^s  about  five  hours  fof  tlie; head  of  a  25-in. 
(vlind^'r.    On    (lie   \eriit-al  milling   mavhihe   two   cutt«"rs   aif 
used,  oU'-'  f<u-  finishing  tln'  bori/onial   surface  and  the  bevel 
«-u Iter  for  giving  tht*  rtHpiir«'d  angles   lo  the   lugs.       Hy  this 
me^hs  the  hfiaHl  for  a  25^iii.  t^iiid«r  wwiy  t>e  flnf^^ 
hours,  and  with  a  very  mueh  l)pftier  finish  than  I'onwrly  «1>- 
taihed.     At  the  S<hpnfH-tady  works  of  the  .American   l.oconjo 
live  Company  th<'  ends  of  the  .>jide  rods  are  fiiiisjicd  on   v<  r 
tit  al    milling   machines.    Pig.^  'shovs   a  Nlles-Bement-Pom] 
machine  roundinn  off  the  large  end  of  a  side  r<xl.     This  work 
was  foimeiiy  done  on  slotters  at  a  much  greater  cost. 


PERFORMANCE  OF  MALLET  COMPOUND  LOCOxMOTlVE. 


iJ.vi;n.M<iitE  &  Ohio  R\ii.Kt».vn. 


The  .Mallet  at'ti<u  la  ted  duplex  compouml  iwonibtive.  No. 
2400,  which  is  the  largest  lo<'omotive  that  has  been  built,  w-as 
eompleled  alwut  one  year  ago,  and  exhiliited  at  the  l.ouisiana 
Purchase  Exposition  at  St.  Louis.  .Mr.  .1.  E.  .Muhlfebl.  general 
superintendent  of  motive  power  of  the  Baltimore  &  Ohio,  sends 
the  follnwin.i;  information  concerning  its  performance:       ■'  y-V 

After  the  closing  of  that  exhibition  the  locomotive  was 
hroiigbt  to  the  Connellsville  division  of  the  Baltimore  &  Ohio 
Railroad,  and  put  into  regular  service  on  .January  Oth,  ]I>n."., 
to  assist  heavy  freight  trains  over  the  mountain.  This  loco- 
niDtivf  has  made  sevei*al  road  trips  and  been  in  mountain 
beip(.r  service  during  the  past  four  months,  and  in  this  time 
it  has  made  about   l.l.r.OO  miles. 

Tbe  locomotive  was  designed  for  the  purpose  of  balancina 
the  power  on  the  division,  and  (o  reduce  the  number  of  loio- 
niotives  and  erews  required  to  handle  heavy  freight  tonnage 
over  tbe  mountain  districts.  In  order  to  develop  a  Ifnomotive 
of  exceptional  tractive  power  to  be  u.sed  for  this  class  of  work 
nil  a  mountain  line  having  considerable  iiirvature  and  heavy 
eradi'iits.  it  was  necessary  fo.  provide  for  the  maximum  ad- 
be>:inu  distributed  over  a  short  rigid  aud  long  flexible  wheel 
base. 


The  total  weigbt.  which  is  all  carried  on  the  driving  wheels, 
which  are  57  ijis.  in  diaraeter;  is  334.r.O0  lbs.  when  the  loco- 
motive is:  in  working  order,  lurluding  tlio  tender,  which  has 
a  capa<-ity  of  li>  tons  of  coal  and  7.ooO  j^^als.  of  water,  the  total 
weight  is  479.r»(>0  llis..  or  about  IJC.r.oO  ]h^.  b-ss  than  the  com- 
Idned  totar  weight  of  two  .of  thf  heaviest  cou-solidation  lo«'0 
motives  that  are  used  for  itMough  freight  service  over  thi.« 
.'^ame  mountain  district, 

While  the  draw  bar  pull_  Iwbiud  tin-  ten.l.T  «.t  ift>'  of  lin- 
consolidation  locomotives  Is  al>ou«  7;».4oU  iI)m.^  the  tlraw  bar 
IHiIl  of  No.  2400  is  about  74,»Mto  whe.n  working  comixtund.  and 
S4.000  lbs.  when  working  simple.  The  weight  of  train  that 
lan  be  taken  up  the  mountain  by  two  of  the  -consolidation  loco- 
mot  ive.<L  is  about  '2.t*\L'>  tons  <oniained  in  loaded  steel  cars  of 
H»O,O0O  lbs  caparjly  The  weight  of  train  tliar  Xo.  2400  ami 
one  of  the  consolidation  locomotives  can  take  np.  the  grade  is 
about  n.2in  tons  contained  in  similar  cars.  The  alwue  figures 
are  based  on  the  locomotives  operating  at  a  speed  of  ten  miles 
per  hour  under  fair  coaT  and  weather  conditions,  and  with 
No    2400 working  in  compound  geat. 

From  the  results  of  the  practical  performance  during  the 
past  four  months  it  has  l»een  demons! lat^^'d  that  the  various 
sjiecial  features  which  are  comldned  in  this  design  will  give 
satisfactory  results  from. an  o|>erating  standpoint.  Th*«  utse  of 
the  articulated  feature,  as  Well  an <>f  the  duplex  rompound  sys 
tem,   with  its  intercepting  valve  and   sithpling  gear  devices. 


230 


AMERICAN   ENGINEER   AND   RAILROAD  JOURNAL. 


Walschaert  valve  gear,  combination  hand  and  power  reversing 
gear,  and  flexible  intermediate  receiver  and  exhaust  pipes,  have 
resulted  in  no  embarrassment  whatever.  The  curving  and 
tracking  qualities,  when  the  locomotive  is  going  ahead  or  back- 
ing up,  have  been  satisfactory,  and  there  has  been  very  little 
flange  wear,  athough  all  driving  wheels  are  equipped  with 
flanged  tires.  The  steaming  capacity  of  the  boiler,  working 
of  all  frictional  parts,  cylinder  packing,  piston  and  slide  valves, 
and  the  other  features  that  go  to  make  up  the  requirements 
for  maximum  hauling  capacity,  have  been  very  satisfactory. 

While  the  2'4-in.  tubes  in  the  boiler  of  this  locomotive  are 
21  ft.  in  length,  practically  no  difl!iculty  has  been  experienced 
due  to  choking,  or  on  acount  of  tube,  firebox  or  staybolt  leak- 
age. Furthermore,  there  has  been  no  trouble  on  acount  of 
priming  or  lubrication.  While  it  has  been  noted  that  quite 
a  number  of  changes  in  the  minor  deails  would  be  desirable, 
should  other  locomotives  of  this  type  be  constructed,  still,  when 
taken  as  a  whole,  the  design,  construction  and  operation  can 
be  considered  as  satisfactory.  With  respect  to  the  main- 
tenance, this  is  an  item  that  remains  for  the  future  perform- 
ance to  determine,  but  from  present  indications,  the  cost  per 
ton  mile  will  be  no  greater  than  that  fo'r  ordinary  consolida- 
tion types  of  helper  locomotives. 

When  operating  over  combination  level  and  mountain  di- 
visions, No.  2400  will  consume  less  coal  per  ton  mile  than  the 
various  types  of  simple  consolidation  locomotives  now  in  the 
service,  and  when  operated  on  comparatively  level  lines,  it 
consumes  materially  less  coal  per  ton  mile.  On  the  moun- 
tainous part  of  the  division,  the  fuel  consumption  per  ton  mile 
is  more  favorable  than  for  the  simple  consolidation  locomo- 
tives, but  not  to  such  a  great  extent  as  when  working  on  the 
more  level  portions  of  the  division. 

In  averaging  up  the  performance  of  several  through  freight 
trips  made  during  the  month  of  January,  1905,  over  the  di- 
vision between  Connellsville  and  Rockwood  and  Connellsville 
and  Sand  Patch,  these  through  freight  runs  being  from  44  to 
60  miles  in  length,  the  following  data  were  recorded: 

Running    time    5    hrs.    29    mins. 

Time  lost  by   stops    3   hrs.    38   mlns. 

Total  time  of  trip    9  hrs.   7  mlns. 

Speed    while    running,   miles    per    hour 9.7 

Temperature    of    atmosphere    3.^    deg.    F- 

Temperature   of    feed    water    33    deg.    F. 

Kind   of  coal   used    

Bituminous,  about  40  per  cent,  volatile,  run-of-mine  grade 

Pounds  of  coal    used   per   trip 24,900 

Pounds  of   coal   consumed   per   sq.    ft.   of  grate  area   per  hour 61.8 

Pounds  of  coal   consumed  per  mile  run 472 

Pounds  of  coal  consumed  per  1,000-ton  miles 215 

Number    of    loaded    cars    hauled .^4 

Number  of  empty    cars   hauled None 

Gross   tonnage    per   train    (in   tons   of  2,000   lbs.) 2,193 

.Maximum    boiler    pressure    ..  ,.i  «>.,■>  .,.».... 230    lbs. 

Minimum    boiler   pressure     .  .v.  «•.»«,'.....  *..;. 202    lbs. 

Average    boiler    pressure    220    lb<!. 

Pounds  of  water  evaporated   per  lb.   of  coal 6  4 

Pounds  of  water  evaporated  per  lb.   of  coal   from  and  at  212  deg.  F.    79 

-M inimum    gradient   on    line level 

Maximum    gradient    on    line 1    per    cent. 

Average    gradient    on    line 5    per    cent. 

On  the  1  per  cent,  grade,  which  is  f5'.j  miles  in  length.  No. 
2400  was  assisted  by  one  of  the  regular  consolidation  type  loco- 
motives. On  all  other  portions  of  the  line,  where  the  gradi- 
ents range  from  1  per  cent,  for  a  distance  of  1  mile,  .75  per 
cent,  for  a  distance  of  5  miles,  .68  per  cent,  for  a  distance  of 
2  miles,  and  other  grades  average  from  .3  per  cent,  to  .5  per 
cent..  No.  2400  handled  the  train  alone. 

The  performance  of  this  locomotive  for  24  consecutive  trips 

helping  trains  and  operating  over  a  total  distance  of  14.8  miles 

up  the  mountain,  the  first  8.3  miles  of  gradient  ranging  from 

.2  per  cent,  to  .5  per  cent,  and  the  remaining  6.5  miles  being 

1  per  cent.,  averaged  as  follows: 

Running  time 1    hr.    4.';  mine. 

Time    lost   by    stops    2   hrs.    16    mins. 

Total  time  of  trip    4  hrs.  1  min. 

Speed  while  running,  miles   per  hour , 9.1 

Temperature    of    atmosphere     .....»,•.  ..-^i^ 17    deg.     P. 

Temperature   of   feed    water /. . ; 33    deg.    F. 

Kind    of   coal    used    

Bituminous,  about  20  per  cent,  volatile,   run-of-mine  grade. 

Lbs.   of  <-oal  consumed  per  trip 8,22.'> 

Lbs.  of  coal  consumed   per  sq    ft.  of  grate  area  per  hour 66 

Lbs.   cf  coal    consumed    per   1 .000-ton    miles 303  5 

Number  of  loaded   cars    per   train    39 

Number   of   empty   cars    per   train None 

Gross    tonnage    per    train     (In    t(m.-4    of    2.000    Ibs.'l    2,049 

Maximum   boiler   pressure    230    lbs. 

Minimum     boiler    pressure     1 88    lbs. 

Average    boiler    pressure    218    lbs. 


Lbs.   of   water  evaporated  per  lb.  of  coal 5.4 

Lbs.  of  water  evaporated  from  and  at  212  deg.  F.  per  lb.  of  coal.  .    6  7 

Total  amount   of   water   used    while   running 39,142   Ibb. 

Total    amount    of    water    used    during    stops 6,652    lbs. 

Total   amount  of    water   used  during   trip    45,794   lbs. 

Per  cent,  of  total  amount  of  water  used  while  locomotive  was 

standing   14.5  per  cent. 

One  engineer  and  one  fireman  were  used  on  all  of  these  tests 
to  operate  the  locomotive  during  each  trip.  During  these 
tests  there  were  no  firebox,  boiler  tube,  or  other  water  or  steam 
leaks  around  the  boiler  or  machinery  of  the  locomotive,  and 
the  waste  was  that  relieved  through  the  pop  valves,  from  in- 
jector overflow,  on  account  of  condensation,  using  heaters  on 
injectors,  and  other  similar  causes  resulting  during  winter 
weather  and  freezing  conditions.  There  were  no  failures  or 
delays  on  account  of  locomotive,  except  for  fire  cleaning,  and 
which  work  was  performed  at  the  termination  of  the  run. 

In  mountain  helper  service  locomotives  are  frequently  re- 
quired to  remain  at  work  for  extraordinary  periods  between 
fire  cleanings,  and  during  such  intervals  with  the  forcing  of 
fires  to  the  maximum,  doing  short  service  and  pushing  trains 
up  to  grade,  together  with  drifting  down  grade,  and  long  time 
between  trips,  there  is  considerable  opportunity  for  variation 
in  the  temperature  in  the  firebox  and  flues,  which  would  tend 
to  cause  leakage  and  failure.  Under  such  conditions,  how- 
ever. No.  2400  has  been  able  to  meet  the  requirements,  and  at 
the  same  time  make  use  of  an  ordinary  grade  of  run  of-mine 
bituminous  coal,  and  maintain  ample  boiler  pressure  at  all 
times  to  handle  the  work. 

It  may  be  added  that  the  greatest  curvature  on  the  line 
over  which  No.  2400  operates  is  about  9  deg.,  while  on  the 
heaviest  grade  there  is  a  reverse  curvature  of  about  7  deg. 


MOTOR-DRIVEN  CRANK  SHAPER. 


The  accompanying  photograph  illustrates  an  interesting 
motor  application  to  a  Cincinnati  24-in.  back  geared  crank 
shaper.  The  casting  to  which  the  motor  is  attached  is  hinged 
at  its  lower  end,  while  the  upper  end  may  be  adjusted  for 
the  purpose  of  tightening  the  belt  by  means  of  the  cap  and 
set  screw.  The  motor  shown  is  a  Jantz  &  L/eist  110-volt  con- 
stant speed  5-h.p.  This  shaper  is  on  exhibition  at  the  Liege 
Exposition  in  Belgium  and  is  equipped  with  a  motor  of  foreign 


CINCINNATI     MOTOR-DRIVEN     CRANK     8HAPEB. 

make,  the  one  shown  in  the  photograph  being  put  on  for  test 
purposes  before  the  machine  was  shipped.  This  accounts  for 
the  fact  that  it  does  not  exactly  fit  the  pads  on  the  tilting  leaf. 
The  back  gears  are  controlled  by  the  rod  shown  near  the  base 
of  the  machine  just  below  the  cone  pulley.  The  gear  protected 
by  the  casing  just  above  this  rod  is  keyed  on  the  driving  shaft 
or  shaft  which  carries  the  cone  pulley  on  the  standard  belt 
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driven  machine.  This  is  driven  by  a  small  pinion  on  the  shaft 
above,  which  in  this  case  carries  the  cone  pulley.  The  ram 
may  be  adjusted  by  hand  by  means  of  the  small  wooden  hand 
wheel  on  the  end  of  the  pulley  shaft;  the  curved  handle  at  the 
side  of  the  machine  operates  a  brake  on  the  inside  of  the 
pulley. 

The  machine  is  equipped  with  very  powerful  gearing  and 
the  design  throughout  is  such  that  the  work  can  be  very  ac- 
curately turned  out  under  the  most  severe  conditions  of  cut- 
ting. The  column,  which  is  very  wide  and  deep,  is  ribbed  and 
braced  internally;  horns  project  at  the  front  and  rear,  thus 
affording  an  unusually  long  bearing  for  the  ram.  The  length 
of  the  stroke  may  be  changed  while 
the  machine  is  at  rest  or  in  motion. 
The  cross  transverse  screw  for  the 
rail  is  provided  with  a  graduated 
collar  reading  to  .001  of  an  inch 
and  with  a  variable  automatic  feed 
which  may  be  changed  from  nothing 
to  full  speed  while  the  machine  is 
in  motion.  The  head  swivels  to  any 
angle  and  is  graduated.  The  cross 
feed  connecting  rod  is  automatically 
adjustable  to  any  height  of  the  rail 
and  does  not  depend  upon  frictional 
contact.  The  rail  is  raised  and  low- 
ered by  means  of  a  telescopic  screw 
which  works  on  ball  bearings.  The 
outer  support  for  the  table  is  ren- 
dered very  efficient  by  making  the 
base  stiff  enough  to  rigidly  with- 
stand the  thrusts  which  come  upon 
it  and  care  is  taken  to  have  the  sur 
fare  upon  which  the  support  slides 
made  truly  parallel  with  the  travel 
of  the  table.  The  vise  is  of  the 
double  screw  form  and  has  a  grad- 
uated swiveling  base.  An  opening 
through  the  column  under  the  ram 
provides  for  the  keyseating  of  shaft- 
ing and  similar  work  up  to  4  ins. 
in  diameter.  This  machine  weighs 
about  4,000  lbs.,  and  is  made  by  the 
Cincinnati  Shaper  Company. 


to  a  higher  speed  for  backing  out  without  changing  his  posi- 
tion or  stopping  the  machine.  The  spindle  may  be  started, 
stopped  or  reversed  by  a  lever  on  the  head,  convenient  to  the 
operator,  which  obviates  the  necessity  of  stopping  any  of  the 
running  parts  except  the  spindle.  The  tapping'  mechanism  is 
controlled  by  the  same  lever  and  is  carried  on  the  back  of  the 
head  between  the  back  gears  and  the  speed  box,  thus  giving 
to  the  powerful  friction  the  benefit  of  a  high  back  gear  ratio 
which  makes  possible  unusually  heavy  tapping  operations. 

The  plain  radials  have  eight  positive  feeds  ranging  in  geo- 
metrical progression  from  .007  to  .063  ins.,  each  instantly  and 
easily  obtainable  through  two  dials  on  the  head  which  clearly 


LOCOMOTIVE  FRAME  DRILLING  MACHINE. 


The  Louisville  &  Nashville  Railroad  has  just  installed  in 
the  new  shops  at  Louisville  a  combination  radial  and  loco- 
motive frame  drilling  machine  which  consists  of  three  6-ft. 
radial  drills,  two  plain  and  one  full  universal,  each  with  a 
double  base  and  one  long  T  slotted  table  extending  across 
them.  It  is  designed  with  a  view  to  working  the' high  speed 
drills,  taps  and  reamers  to  the  limit  of  their  efficiency.  Each 
drill  is  a  complete  unit  in  itself  and  may  be  used  either  for 
work  on  locomotive  frames  clamped  to  the  long  table  or  the 
arm  may  be  swung  around  to  do  the  regular  radial  work  on 
the  opposite  end  of  the  base  or  on  a  box  table  which  is  fur- 
nished but  not  shown.  Sufficient  room  is  allowed  between 
the  columns  so  that  each  arm  may  be  swung  in  a  complete 
circle. 

The  three  drills  are  driven  by  one  direct  current  electric 
motor  through  the  medium  of  a  four-speed  box  on  the  base 
of  each,  which  may  be  operated  by  the  two  levers  while  the 
machine  is  running.  The  speed  boxes  are  connected  to  the 
drills  by  means  of  spur  gearing,  thus  obviating  all  end  thrust. 
The  three  drills  are  connected  by  couplings,  the  shaft  which 
connects  to  the  motor  passing  through  the  lower  part  of  the 
stump  or  Inner  column  in  which  it  has  its  bearing.  The 
inner  columns  extend  to  the  top  of  the  columns,  and  rigidly 
support  them.  The  back  gears  are  on  the  heads  and  deliver 
the  power  direct  to  the  spindle  and  are  easily  controlled  by 
levers  conveniently  placed  for  the  operator.  When  the  operator 
is  tapping  with  the  back  gears  in  he  can  thus  instantly  change 


AMEBIC.4.N     LOCOMOTIVE     FB.\ME     DBTIXINO     MACHINE. 


show  the  various  feeds.  The  power  feed  is  delivered  from 
the  worm  wheel  to  the  spindles  through  a  powerful  friction 
controlled  by  a  handle  used  for  quick  advance  or  return. 
The  full  universal  radial  has  four  positive  feeds  ranging  from 
.007  to  .045  ins.,  any  one  of  which  may  easily  be  obtained  by 
moving  a  knob  to  a  given  notch.  Depth  gauges  and  automatic 
stops  are  provided  and  the  spindle  is  graduated.  The  spindle 
is  also  provided  with  a  safety  stop  which  prevents  it  from 
feeding  beyond  the  limit.  All  the  gears  are  protected  by  cas- 
ings. This  machine  is  made  by  the  American  Tool  Works, 
Cincinnati,  O. 


HIGH-SPEED  TWIST  DRILLS. 


While  high  speed  drills  have  been  in  use  long  enough  to 
demonstrate  their  great  superiority  over  the  carbon  drills  and 
are  fast  replacing  them  it  is  difficult  to  obtain  definite  in- 
formation as  to  the  average  working  sp)eeds  and  feeds  at  which 
it  is  desirable  to  use  them  on  different  classes  of  materials. 
Because  of  the  large  number  of  varieties  of  iron  and  steel  it 
is,  of  course,  impossible  to  fix  feeds  and  speeds  suitable  for 
all,  and  it  la  necessary  for  each  user  to  determine  this  for 
himself,  at  least  to  a  large  extent.  It  is  possible,  however, 
to  assist  him  by  laying  down  a  schedule  of  feeds  and  speeds 
which  (have  been  successfully  used  in  general  work  and  will 
at  least  establish  a  starting  point  in  his  investigations.  In 
many  cases  it  will  be  found  impossible  to  work  anywhere  near 
the  safe  limit  of  these  drills  because  the  larger  number  of 
drill  presses  now  in  service  are  not  powerful  enough  or  have 
not  a  sufficient  range  of  speeds,  and  it  is  therefore  necessary 
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to  adopt  such  speeds  and  feeds  as  are  suitable  to  the  ma- 
chines. The  revolution  in  the  design  of  drilling  machines 
caused  by  the  use  of  high  speed  drills  was  commented  upon 
on  page  182  of  our  May  issue. 

The  general  statement  has  been  made  that  these  drills  will 
run  at  about  twice  the  speed  and  feed  of  the  ordinary  carbon 
steel  drills,  but  an  investigation  seems  to  show  that,  while 
this  is  approximately  true  concerning  the  feeds,  the  speeds 
may  be  increased  to  considerably  more  than  double  those  used 
with  carbon  steel.  The  following  tables  show  the  working 
speeds  and  feeds  as  recommended  by  the  makers  of  two  well- 
known  high  speed  steels  for  use  on  mild  steel,  wrought  iron 
and  soft  cast  iron: 


W'oHKJ.Sli     SPEEOS     A.NU    FKKUS     tUR     llUiH 


Diameter 
of  Drill 
ins. 

5-16 

% 
7-16 

% 
% 
% 
1 

i% 

1% 

IVi! 
1% 

2 

2M, 

2  Ms 
2% 
3 
3% 

3  Mi 
3% 
4 


Spet'd. 
It.  P.  -M. 
980 
785 
ti25 
600 
585 
47<J 
o65 
300 
260 
21io 
200 

1 1;5 

150 
110 
105 
100 

06 

92 

80 

75 

68 

64 

60 


Appro.x.  Feed 
Per   Rev. 
.»»08 
.0O8 
.01 
.01 
.01 
.013 
.013 
.013 
.015 
.015 
.(•15 
.015 
.015 
.015 
.017 
.017 
.017 
.017 
.017 
.017 
.017 
.017 
.017 


Si'KKu  Twist  Duills. 


Speed, 
K.   P.   M. 
1,050 

850 

700 

600 

525 

425 

350 

300 

260 

230 

215 

200 

180 

150 

130 

120 

105 

100 
80 


Approx.  Feed 
Per  Kev. 
.008 
.008 
.011 
.011 
.016 
.016 
.016 
.016 
.020 
.020 
.020 
.020 
.020 
.020 
.020 
.020 
.020 
.020 
.020 


These  are  the  average  working  speeds  and  are  considerably 
lower  than  speeds  and  feeds  which  are  being  successfully  used 
in  very  many  cases.  The  makers'  names  are  withheld,  as  it  is 
quite  possible  that  one  of  them  may  have  been  more  conserva- 
tive in  his  estimates,  and  it  might  lead  to  drawing  an  unfair 
inference  concerning  the  comparative  value  of  the  two  steels 
In  both  cases  successful  tests  were  described  of  high  speed 
drilling  at  much  higher  rates  than  those  recommended  for 
general  use,  in  fact,  the  maker  of  the  steel  A  states  that  they 
are  able  to  drill  through  cast  iron  at  the  rate  of  24  ins.  per 
minute  and  through  mild  steel  at  the  rate  of  12i^  ins.  per 
minute.  The  maker  of  steel  B  advises  that  in  nine  cases  out 
of  ten  it  will  be  possible  to  run  the  drills  at  25  per  cent, 
higher  speeds  on  cast  iron  than  shown  in  the  table,  and  that 
on  brass  the  speeds  may  be  doubled,  and  in  all  cases  the 
drills  should  be  run  dry.  With  steel  A  a  lubricant  should  be 
used  for  mild  steel,  but  not  for  cast  iron. 


20-INCH  CRANK  SHAPER. 


The  accompanying  photograph  illustrates  a  newly  designed 
20-in.  Stockbridge  crank  shaper  which  has  several  noteworthy 
features.  The  automatic  feeds  to  both  the  head  and  table 
are  adjustable  while  the  machine  is  in  motion.  The  outer 
table  support  supports  it  for  its  entire  width;  the  table  is  raised 
sufficiently  above  /the  saddle  to  allow  the  T  bolts  to  be  put 
in  from  the  back  as  well,  as  from  the  front;  the  table  hooks 
over  the  saddle,  thus  making  it  more  rigid  than  when  the 
bolts  alone  are  used.  The  driving  gear  is  20  in.  in  diameter 
and  has  a  Si^-in.  face,  and  this,  together  with  back  gears  and 
the  4-step  cone  driven  by  a  3-in.  belt,  makes  a  very  powerful 
machine.  It  is  equipped  with  the  Stockbridge  2-piece  crank 
motion,  which  furnishes  a  powerful  and  even  cutting  speed 
for  the  entire  length  of  the  cutting  stroke  and  gives  a  very 
quick  return.  The  crank  and  gear  are  so  constructed  that  the 
shaper  has  the  same  rigidity  on  the  long  stroke  as  on  a 
short  one,  the  cut  on  the  20-in.  stroke  being  as  free  from 
chatter  as  on  the  5-in.  stroke. 

The  column  is  extended  at  both  the  front  and  back  at  the 
top,  thus  giving  a  long  bearing  for  the  ram.  The  swivel  for 
thp  head  is  arcurately  graduated  and  may  be  set  at  any  angle 
and  is  damped  in  position  by  two  bolts  which  hold  It  rigidly. 
Th«  slide  has  a  travel  of  9  in.  and  is  fitted  with  an  automatic 
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feed.  The  table  has  a  working  surface  at  the  top  of  14  by  20 
ins.  The  stroke  may  readily  be  changed  from  the  front  of 
the  machine.  The  table  has  a  cross  feed  of  26  ins.  and  is  auto- 
matic in  either  direction.  It  has  a  vertical  movement  of  13 
ins.  by  means  of  the  bevel  gears  and  a  telescopic  screw,  which 
is  provided  with  ball  bearings.  The  rocker  arm  and  column 
are  so  constructed  that  a  shaft  as  large  as  4  ins.  in  diameter 
may  be  passed  under  the  ram  for  keyseating.  The  vise  has 
a  swivel  base  which  Is  graduated  and  may  be  set  at  any 
angle.  The  jaws  are  3  by  12  ins.  and  open  12  ins.  The  fin- 
ished machine  and  counter  shaft  weigh  about  3,200  lbs.  It 
is  made  by  the  Stockbridge  Machine  Company,  Worcester, 
Mass. 


BALANCING  BALANCED  COMPOUND  LOCOMOTIVES. 


MtrilOO   Of    COLNTEBBALANCIXU    REVOLVING    PaKTS    ON    A    CrANK- 

AXLE. 


In  the  balanced  compound  locomotive  only  the  revolving 
weights  are  considered  as  the  reciprocating  parts  move  to  and 
fro,  balancing  each  other,  and  have  no  effect  on  the  rail.  The 
method  employed  by  the  Baldwin  Locomotive  Works  in  de- 
termining the  position  and  weight  of  each  counterbalance  is 
as  follows: 

The  revolving  weights  are  concentrated  at  two  points  on 
each  side  of  the  engine;  that  is,  at  the  centers  of  gravities  of 
the  outside  pins  and  of  the  inside  crank  pins.  These  weights 
are  made  up  (Fig.  1)  as  follows: 

(a)  Weights  concentrated  at  each  inside  crank  pin,  composed 

of  two  crank  cheeks,  inside  crank  pin,  back  end  of  main 
rod.     These  weights  will  be  known  as  W 

(b)  Weights   concentrated   at   each   outside  pin,   composed   of 

wrist  pin,  wrist  pin  hiib,  front  end  of  side  rod  and,  if 
so  coupled,   the   back  end   of  the  main   road.       These 
weights  will  be  known  as  W^ 
The  throw  of  the  weights  W     is  balanced  by  two  weights, 
one  in  each  wheel,  throwing  in  the  opposite  direction  to  the 
crank  weights,  and  of  such  magnitude  that  the  three  parallel 
forces  thus  produced  shall  balance  each  other,  any  one  being, 
therefore,  equal  and  directly  opposed  to  the  resultant  of  the 
other  two.     The  throw  of  the  weights  W^   is  balanced  by  a 
weight  in  the  wheel  on  the  same  side  throwing  in  the  oppo- 
site direction  and  by  one  in  the  opposite  wheel  throwing  in  the 
same  direction,  the  respective  weights  being  of  such  magni- 
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tude  that  the  system  of  parallel  forces  so  produced  shall  bal- 
ance each  other. 

From  the  above  it  will  be  seen  that  in  the  left  wheel  the 
counterweights  which  balance  the  revolving  weights  of  the 
right  side  are  at  90  deg.  to  those  which  balance  the  revolving 
wfights  of  the  left  side  of  the  engine.  In  each  wheel  the-.e 
will,  therefore,  be  two  counterweights,  one  opposite  the  inside 
crank  and  one  at  right  angles.  These  two  weights  can  be 
combined  by  either  graphical  or  analytical  methods. 
In  Fig.  2  let  W    =  weights  of  inside  crank  pin. 

W    ^  weights  at  outside  crank  pin. 
ai  and  a-  =  distance  of  centers  of  gravities  of  counterbalances 
from  W 

a. 
bi  and  bs  =^  distance  of  centers  of  gravities  of  counterbalances 

from  Wk 

D. 

The  weights  C  required  in  left  wheel   (Fig.  3)  to  balance  W^ 
C.  X   (ai  +  a-..)  =  W^   a2 
W    at 

a 

Ci  =  

ai-f  a2 
the  weight  Ca  in  the  right  wheel  being 


C2   = 


W     ai 

a 


ai  +  a« 


IHl 


FIG.  7 


FIG.  8 


These  two  weights  throw  in  the  opposite  direction  to  W^      The 
weight  Crs  required  in  the  left  wheel  (Fig.  4)  to  balance  out- 
side weights  W 
Ci  b2  =  W^    (bi   +  bs) 


Cs        = 


Wj^   (bi  +  ba) 


bt 


This  weight  is  opposite  to  the  pin.     The  required   weight  C. 

in  the  right  wheel  being 
C.  X  1)2  =  W^   bi 

W^  bi 

D 

c*  = 

b2 
This  weight  throws  in  the  same  direction  as  the  weights  W^ 
Since  W     and  W^^  are  180  deg.  apart,  the  counterweights  to 
balance  them  in  the  left  wheel  will  likewise  be  opposed  to  each 
other,  the  actual  weight  to  use  will  therefore  be 
K  =  Cs  —  C. 
The  weights  in  the  left  wheel  which  balance  the   revolving 


weights  on  the  right  side  both  throw  in  the  same  direction 
and  at  90  deg.  from  the  weights  just  determined,  therefore, 
a  second  weight  (Fig.  5) 
K,  =  C.  +  C. 

must  lie  placed  90  deg.  from  the  above. 

Tliese  weights  can  be  combined  either  analyfit-ally  or  graph 
ically,  and  both  their  magnitude  and  direction  determined  by 
the  usual  method  of  scaling  two  lines  at  right  angles  to  eacJi 
other,  their  length  being  proportionate  to  the  counterweights 
completing  the  parallelogram,  the  diagonal  of  which  will  give 
both  the  size  of  the  resultant  weight  and  the  angle  at  which  it 
should  be  placed. 

It  can  also  be  determined  analytically  (Fig.  o): 

R  =    ,/  K^  Kr 

K 
and  —  ^  tangent  of  the  angle. 
K. 
To  this  point  the  weights  can  be  considered  as  acting  at  a 
radius   equal   to  the  ci-ank  arm.     The    weight    at  the   rim   of 
the  wheel   can  be  calculated   irrespective   of  the  diameter  of 
the  wheel   (Fig.  7). 
3 

Chord  A  B 


3   /    12  R 
^         t    c 


R  =  Known  weight  at  crank  pin  radius  a. 
t  :=  Thickness  of  counterbalance. 
q  =  Weight  of  cu.  in.  of  metal. 
In  applying  the  formula  the  thickness  should   be  a.«sumed. 
The  sector  l>alance  (Fig.  8)  can  be  calculated  as  follows: 


3     R    a 


A  = 


B''  — 


2rt    q    sin 


180  M 


u 


B  =  Outside  radius. 

A  =  Inside  radius. 

n  =  Number  of  spokes. 

M  =:  Spaces  to  be  filled  by  balance. 


GRINDING  IN  LOCOMOTIVE  REPAIR  SHOPS. 


In  connection  with  an  article  on  grinding  processes  for 
locomotive  repair  work  in  the  Collinwood  shops  of  the  L.  S.  & 
M.  S.  Ry.,  on  page  145  of  our  April,  190.3,  journal,  the  Norton 
18  by  9G-in.  plain  grinding  machine  was  described,  and  the 
accuracy  and  rapidity  with  which  crank  pins,  piston  rods  and 
valve  stems  were  fini.shed  was  commented  upon.  The  accom- 
panying photograph  shows  several  samples  of  work  done  on 
one  of  these  machines  which  were  exhibited  at  the  Rail- 
way Appliance  Exhibition  in  connection  with  the  International 
Railway  Congress.  The  piston  and  rod  in  the  center  were  in 
service  on  the:  Lake  Shore  for  some  time,  and  the  rod  was  re- 
paired by  grinding  without  re-turning.  The  ring  shown  near 
the  top  is  made  in  two  halves,  with  solid  joints,  and  was  very 
carefully  fitted  to  the  rod.  The  rod  is  ground  so  straight  and 
true  thai  with  the  ring  fitted  to  move  freely  no  vanation  in 
friction  can  be  detected.  This  is  a  very  severe  test,  for  a 
variation  of  .0001  in.  may  be  easily  detected  with  a  ring  fitted 
as  carefully  as  this  one  was. 

We  are  told  that  an  oi)erator  at  the  Collinwood  shops  ground 
a  pair  of  these  rods  with  the  pistons  on  in  .30  minutes,  taking 
them  from  the  floor,  finishing  them  and  replacing  them  on  the 
floor  in  that  time.  On  some  parts  of  the  rods,  owing  to  the 
sprung  condition,  it  was  necessary  to  reduce  the  diameter  as 
much  as  1-32  in.  The  average  time,  however,  required  for 
grinding  such  rods  with  an  ordinary  operator  Is  alxjut  30  min- 
utes each.  A  new  rod  if  properly  or  cheaply  turned  requires 
about  the  same  time  for  grinding  as  an  old  one  does.  If 
turned  with  the  same  finish  as  required  for  filing,  a  good  op- 
erator does  not  require  more  than  five  minutes  to  finish  the 
rod  by  grinding.  It  is,  however,  more  profitable  to  give  it  a 
rougher  finish  and  remove  a  larger  amount  of  metal  by 
grinding. 
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EXAMPLES  OF  GRINDING  IN  LOCOMOTI\-E  BBIPAIB  SHOPS. 

The  time  required  for  grinding  crank  pins,  such  as  shown 
in  the  photograph,  is  about  15  minutes  each  if  they  are 
cheaply  turned  with  a  coarse  finish,  as  shown  on  the  unfin- 
ished portion.  The  new  piston  rod  resting  on  top  of  the  cranl< 
pins  and  with  the  ends  left  blank  was  ground  accurately  to 
.00025-in.  limits  for  roundness  and  straightness.  The  wheels 
standing  in  the  front  of  the  table  are  the  ones  used  for  grind- 
ing this  work;  the  one  on  the  right  has  a  4-in.  face,  and  is 
used  for  grinding  piston  rods,  while  the  one  at  the  left  has  a 
2-in.  face  and  is  used  for  grinding  crank  pins  and  valve  stems. 
The  machine  upon  which  this  work  is  done  Is  arranged  so  that 
the  valve  stem  yoke  and  the  piston  swing  in  the  same  gap. 
It  was  designed  specially  for  locomotive  work,  and  is  one  of 
several  different  types  of  grinding  machines  made  by  the 
Norton  Grinding  Company,  of  Worcester,  Mass. 


HEAVY  TURNING  LATHE, 


driver.  The  lubricant  for  the  cutting  tool  is  forced  through 
a  circulating  system  of  pipes  by  means  of  a  power  pump. 
This  lathe  is  made  by  William  Sellers  &  C5o.,  Inc.,  Philadel- 
phia, Pa. 


OIL  nLTER. 


The  accompanying  illustration  shows  an  oil  filter  for  the 
waste  oil  from  stationary  engines  which  is  simple  in  construc- 
tion and  operation,  and  has  given  very  satisfactory  results  at 
the  Depew  shops  of  the  New  York  Central.  The  oil  is  emptied 
into  the  small  upper  tank,  and  filters  down  through  the  wire 
netting  and  hair  felt  into  a  second  tank,  and  is  siphoned  by 
the  candle  wicking  from  this  into  the  large  tank.  The  %-in. 
steam  pipe  coil  is  used  to  warm  the  oil  to  about  125  deg.,  so  that 
it  will  flow  freely.  As  the  steam  from  this  condenses  the  water 
settles  to  the  bottom  of  the  tank  and  is  drained  off  by  means 
of  the  valve  in  the  %-in.  pipe.  The  inverted  U  in  the  %-\n. 
pipe  allows  the  water  to  drain  off  if  the  level  in  the  tank  be- 
comes too  high.  The  oil  is  removed  from  the  large  tank  by 
the  valve  at  the  side.     We  are  indebted  to  Mr.  J.  F.  Deems, 


on.   FILTER — DEPEW    SHOPS. 


The  heavy  Sellers'  lathe  shown 
in  the  photograph  is  intended  for 
turning  locomotive  axles  and 
similar  work,  and  swings  25  ins. 
diameter  over  the  bed  and  1Z\^ 
ins.  over  the  carriage.  It  is 
especially  adapted  for  the  use  of 
the  high-speed  steels,  and  is  de- 
signed to  overcome  a  force  of 
20,000  lbs.  at  the  tool  when  turn- 
ing a  10-in  shaft,  25.000  on  an 
8-in  diameter  and  33,000  on  a 
6-in.  diameter.  The  tool  carriage 
is  very  heavy,  the  spindles  in 
both  the  head  and  tailstocks 
are  large  in  diameter  and  have 

steel  centers.  The  bed  is  flat  on  top,  with  vertical  guiding  sur- 
faces. The  tailstock  spindle  is  clamped  in  two  places,  and 
centered  by  a  patent  double  cone  grip.  The  tailstock  is  held 
with  six  bolts,  and  has  a  patent  under  V  guide.  Positive 
geared  feeds  are  provided,  and  the  feed  rack  is  steel  with  cut 
teeth.     The  face    plate  is  provided  with  a  Clement's  double 


SELLERS    HEAVY   LATHE    FOB   LOCOMOTIVE    AXLES. 

general  superintendent  of  motive  power  of  the  New  York  Cen- 
tral Lines,  for  this  information. 


Thirty-six  and  nine-tenths  per 
tion  of  coal,  or  319.1  million  tons, 
States  in  1903. 


cent,  of  the  world's  produo- 
were  produced  in  the  United 
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Packing  Rings  for  Pistons. — One  hundred  and  twenty-two 
packing  rings  in  10  hours  is  the  record  of  a  42-in.  BuUard 
standard  boring  mill,  as  shown  at  the  Railway  Appliance  Ex- 
position held  last  month  at  Washington.  At  the  BuUard  ex- 
hibit the  following  facts  are  shown  from  a  record  made  at  the 
West  Albany  shops  of  the  New  York  Central  &  Hudson  River 
Railroad. 

The  material  is,  of  course,  cast  iron,  and  the  rings  are 
turned  up  from  cylinders  as  indicated  in  the  two  sketches 
showing  the  first  and  third  operations,  the  finished  packing 
rings  being  %  x  %  ins.  in  section.    The  second  operation  is  to 
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THIItD  OPEB.\TION. 


take  a  %  in.  finishing  feed  on  the  outside.    The  record  of  10 
hours*  work  is  given  in  the  following  table: 


Castings. 

Diameter. 

Rings. 

Diameter. 

Hours. 

Minutes 

19  V^  ins. 

13 

18%  ins. 

5 

191^  ins. 

14 

18%  ins. 

5 

19%  ins. 

14 

18%  ins. 

6 

20  ins. 

13 

19  ins. 

5 

20  ins. 

13 

19  ins. 

5 

20  ins. 

18 

19  Ins. 

5 

21  ins. 

14 

20  ins. 

10 

21  ins. 

14 

20  ins. 

10 

21  ins. 

14 

20  ins. 

10 

9  Castings.  122  Rings.  9  Hrs.     60  Mln. 

This  record  attracted  a  great  deal  of  attention,  as  well  It 
may.  The  machine  is  heavy,  convenient  to  handle,  and  such 
work  is  rendered  possible  in  any  railroad  shop.  Further  in- 
formation may  be  had  from  the  Bullard  Machine  Tool  Com- 
1  iny,  Bridgeport,  Conn. 


LATHE  WITH  TURRET  ON  THE  CARRIAGE. 

The  photograph  shows  an  18-in,  standard  Springfield  lathe 
equipped  with  a  friction  geared  head  and  a  turret  on  the  car- 
riage in  place  of  the  regular  compound  rest.  This  lathe  has 
been  made  to  meet  the  demand  from  railroad  shops  and  auto- 
mobile builders  for  a  machine  which  could  rapidly  and  accu- 
rately machine  cast  iron  and  steel  parts  which  require  more 


than  one  operation,  and  serve  the  purpose  of  a  heavy  turret 
lathe. 

While  the  friction  geared  head  adds  to  the  cost  of  the  ma- 
chine, it  is  very  desirable  on  a  standard  engine  lathe,  and  is 
indispensable  on  screw  machines  and  turret  lathes.  The  fric- 
tions are  carefully  constructed,  with  convenient  means  of  ad- 
justing for  wear,  and  will  last  as  long  as  the  machine  itself. 

The  carriage,  which  is  very  heavy  and  is  gibbed  to  the 
outside  of  the  bed  at  both  front  and  back,  is  fitted  with  a 
turret  slide  10  ins.  in  width  and  16  ins.  in  length  upon  which 
the  turret  revolves.  The  turret  is  hexagonal  in  form,  10 'i  ins. 
wide  across  fla.ts,  and  the  holes  are  2  ins.  in  diameter.  Pro- 
vision is  also  made  for  bolting  special  cutters  to  the  faces  of 
the  turret.  The  index  pin  and  clamping  lever  are  at  the  right 
side  of  the  turret  in  a  convenient  position  for  the  operator,  but 
entirely  out  of  the  way.  The  lathe  is  provided  with  a  power 
cross  feed,  a  longitudinal  feed  and  a  screw  cutting  apparatus, 
and,  if  desired,  may  be  equipped  with  a  taper  attachment. 
It  weighs  about  2,400  lbs.,  and  is  made  by  the  Springfield 
Machine  Tool  Company,  of  Springfield,  Ohio. 


VICTOR  AUTOMATIC  LOCOMOTIVE  STOKER. 


SPEINGFIELD   LATHE    WITH   TU^tET   ON   CABBIAGE. 


The  automatic  stoker  as  applied  to  locomotives  has  demon- 
strated its  capability  for  feeding  and  satisfactorily  spreading 
more  coal  than  can  possibly  be  handled  by  any  fireman.  It 
has  handled  as  much  as  18,000  lbs.  per  hour,  spread  over  a 
surface  of  8  ft  wide  by  9  ft.  long,  thus  demonstrating  its  ca- 
pacity to  be  more  than  equal  to  the  greatest  demands  of  loco- 
motive service.  The  Victor  stoker,  formerly  known  as  the 
Day-Kincaid,  was  exhibited  at  Washington  during  the  con- 
vention of  the  International  Railway  Congress,  being  shown 
in  operation,  using  chestnut  anthracite  because  of  its  clean- 
liness, although  it  is  generally  used  with  bituminous  coal. 
Because  of  the  fact  that  this  stoker  will  handle  slack  coal  as 
efficiently  as  run-of-mine,  it  affords  an  opportunity  for  a 
saving  in  operating  cost,  entirely  independent  of  the  economy 
of  mechanical  stoking.  Extensive  road  tests  have  indicated  the 
possibility  of  saving  from  6  to  7  per  cent,  of  coal,  due  to  me- 
chanical stoking,  but  if  it  saves  no  fuel,  the  automatic  stoker 
may  be  expected  to  pay  its  way  into  locomotive  practice  by 
permitting  the  use  of  cheaper  fuel.  Information  obtained  from 
results  of  practice  indicate  that  runs  of  500  miles  are  made 
without  cleaning  fires,  an  impossibility  under  similar  condi- 
tions with  hand  firing. 

The  Victor  stoker  was  first  applied  on  the  Cincinnati,  In- 
dianapolis &  Chicago  division  of  the  "Big  4"  Railroad  in 
January,  1905;  by  March  5  seven  engines  were  equipped  and 
in  operation,  five  of  them  being  of  the  Atlantic  type  and  all 
in  fast  passenger  service.  Six  stokers  were  operated  through 
the  February  blizzards  with  great  satisfaction.  They  were  in 
the  hands  of  men  who  had  no  previous 
knowledge  or  experience  with  the  device. 
The  only  difficulties  resulted  from  lack  of 
lubrication  or  breakage  by  improper  meth- 
ods, such  as  the  breaking  of  coal  in  the  hop- 
per with  a  pick.  In  the  daily  service 
between  Cincinnati  and  Indianapolis  the 
engines  referred  to  run  120  miles  and  return 
without  cleaning  fires,  this  being  a  result 
of  the  ability  to  carry  a  clean  thin  fire  and 
because  the  fireman  had  time  to  properly 
take  care  of  the  grates.  It  has  been  demon- 
strated that  ordinary  firemen  use  the  stoker 
very  satisfactorily  after  an  experience  of 
only  a  few  days.  The  operation  of  the  stoker 
is  improved  as  the  men  become  more  fam- 
iliar with  it. 

Further  information  may  be  obtained  from 
Mr.  H.  W.  Fullerton,  general  manager  of  the 
Victor  Stoker  Company,  Cincinnati,  O.,  man- 
ufacturers of  the  stoker. 
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Tli»>  lime  re(iuire(l  for  grinding  crank  pins,  such  a.*^  shown 
in  rh»>  iilioioKrapli.  is  about  lo  niinutfs  each  if  they  an- 
'  heaply  turned  wiih  a  coarse  finish,  as  shown  on  the  unfin- 
ished portion.  Th»!  lu  w  piston  rod  resting  on  top  of  the  crank 
pins  and  with  the  ends  left  ))lanlv  was  ground  aicuralely  to 
.«MM(i'.",-iii.  liuiifs  for  roundness  and  straighlness.  The  wlieels 
sianding  in  the  front  of  tlie  tahle  are  tlie  ones  used  for  grind- 
ing ill  is  work:  the  one  on  the  right  has  a  4-in.  face,  and  is 
used  (or  grinding  piston  rods,  while  the  one  at  the  left  has  a 
2iu.  fare  and  is  used  for  grinding  crank  idns  and  valve  stems. 
The  machine  ui)on  which  this  work  is  done  is  arranged  so  that 
the.  valve  stem  yoke  and  the  piston  swing  in  the  same  gap. 
IL  was  designed  specially  for  locomotive  work,  and  is  one  of 
seveial  different  tyjjes  of  grinding  machines  made  liy  the 
Norton  fJririding  Company^  of  Worcester,  Mass. 


HEAVY  TURNING  LATHE. 


driver.  The  lubricant  for  the  cutting  tool  is  forced  through 
a  circulating  system  of  pipes  by  means  of  a  power  pump. 
This  laiiie  is  made  by  William  Sellers  &  Co.,  Inc.,  Philadel- 
phia. I'a. 


OIL  nLTER. 


The  acconi|)anying  illustration  shows  an  oil  filler  for  the 
waste  oil  from  stationary  engines  which  is  simple  in  construe 
lion  and  oporation,  and  has  given  very  satisfactoiy  results  at 
I  he  Dcjifw  shops  of  the  Ni  w  Vt)ik  Central.  The  oil  is  emptied 
iiiio  llie  snuill  ui)per  lank,  and  filters  down  through  the  wire 
lu'iiing  and  hair  felt  into  a  se<ond  tank,  and  is  siphoned  liy 
the  «andle  wicking  from  this  into  the  large  tank.  Tlie  Vi-in. 
steam  pipe  coil  is  used  to  warm  the  oil  to  about  12r>  deg.,  so  that 
il  will  fiovv  freely.  As  the  steam  from  this  condenses  the  water 
spttles  to  the  bottom  of  the  tank  and  is  drained  off  by  means 
of  the  valve  in  the  ^4-in.  pipe.  The  inverted  U  in  the  ='4 -in. 
pipe  allows  the  water  to  drain  off  if  the  level  in  the  tank  be- 
coin»'s  too  high.  The  oil  is  removed  from  the  large  tank  by 
I  he  valve  at  the  side.     We  are  indebted  to  Mr.  J.   F.   Deems, 


OIL    PILTRR — WCI'EW    SHOPS. 


Tlie  heavy  Sellers'  lathe  .shown 
in  the  photograph  is  intended  for 
turning  locomotive  a.xles  and 
similar  work,  and  swings  l'r»  ins. 
diameter  over  the  bed  and  ISVi 
ins.  liver  the  carriage.  It  is 
especially  ada]>ted  for  the  tise  of 
the  high-speed  steels,  and  is  de- 
signed to  overeoiui  a  fori  c  of 
:.'o.uoo  lbs.  at  the  tool  when  turn- 
ing a  loin  shaft.  J.'i.imio  on  an 
s  in  diameter  and  .'?:'..utM»  on  a 
•'.-in.  diameter.  The  tool  earriage 
is  very  hea\y,  the  spindles  in 
both  the  head  and  tailstocks 
are  large    in   diameter  anil    have 

steel  centers.  The  bed  is  flat  on  top.  with  vertical  guiding  sur- 
faces. The  tailstock  spindle  is  claiiiped  in  two  places,  and 
centered  by  a  i)atent  double  cone  grip.  The  tailstock  is  held 
with  si.v  lx)lts,  and  has  a  patent  under  V  guide.  Positive 
geared  feeds  are  provided,  and  the  feed  rack  is  steel  with  cut 
teeth.      The  face     plate   is   provided    with    a   Clemeut's   double 
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SKU-KKS    IIK.WY    L.VTI1E    VOR   I.OCO.MOTIVE    AXLKS. 

general  superintendent  of  motive  power  of  the  New  York  Cen- 
tral Lines,  for  this  information. 


Thirty-six  and  nine-tenths  per  cent,  of  the  world's  produc- 
tion of  coal,  or  319.1  million  tons,  were  produced  in  the  United 
States  in  1903. 


June.  1905. 
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P\cKiN(i  Rings  for  Pisixjn.s. — One  hundred  and  twenty-two 
|i:i(  king  rings  in  10  hours  is  the  record  of  a  42-in.  Bullard 
standard  l)oring  mill,  as  shown  at  the  Railway  Appliance  E.v- 
position  held  last  month  at  Wa.shington.  At  the  Bullard  ex- 
hibit the  following  facts  are  shown  from  a  record  made  at  the 
W«'st  Albany  shops  of  the  New  York  Central  &  Hudson  River 
Itailroad. 

The  material  is,  of  course,  oast  iron,  and  the  rings  are 
turned  up  from  cylinders  as  indicate<l  in  the  two  sketches 
allowing  the  first  and  third  oi)prations,  thf  finished  jiacking 
lings  being  •%  x  %  ins.  in  sfic4.iott.    TUeseeeiid  operation  is  to 
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lake  a  */^  In.  finishing  feed  on  the  outside.    The  re/'ord  of  10 
hours'  work  is  given  in  the  following  table: 


•  •;istings. 

Diameter. 

Rings. 

Diameter. 

Hours. 

Minutes 

1 

19  V^  ins. 

13 

IHVi  ins. 

5 

,:       l'-..- 

19V2  ins. 

.         1*:V-- 

IS  Mi  ins. 

5 

19  Vi  ins. 

■     14:-:v   . 

IHVi  ins. 

5 

20  ins.      .  - 

:--v:#:t^: 

.19  ins. 

5 

20  ins.      ;-. 

■■    19  ins. 

5 

20  ius. 

■   13    :y 

,  19  ins. 

5 

21  ins. 

14    ;,- 

:  "  20  ins. 

10 

21  ina. 

14.^   ■>': 

.'•^20  ius. 

10 

21  ins,    .;. 

-  i;  .■*«  :  •:.- 

2u  ins. 

10 

9  C-istlngs.  .-4 -■;-'  122  Rings.  9  Hrs.     GO  Min. 

This  record  attracted  a  great  deal  of  attention,  as  well  it 
may.  The  machine  is  heavy,  convenient  to  hauille.  and  such 
woik  is  rendered  i)Ossil)le  in  any  railroad  shoi).  Further  in- 
I'nrmation  may  be  had  from  the  Bullard  Maehine  Tool  Com- 
\  iiiy.  Bridgei>ort,  Conn.  'l/J-.^-:    '; 


LATHE  WITH  TURRET  ON  THE  CARRIAGE^     ..: 

The  photograph  shows  an  18-in.  standard  Springfield  lathe 
'Hinipped  with  a  friction  geared  head  and  a  turret  on  the  car- 
riage in  place  of  the  regular  compound  rest.  This  lathe  has 
liet'u  made  to  meet  the  demand  from  railroad  shops  and  auto- 
mobile builders  for  a  machine  which  could  rapidly  and  accu- 
rately machine  cast  iron  and  steel  parts  which  require  more 


>^fcx*^. 


than  one  operation,  and  serye  the  purpo.s«  of  a  ht*avy  turret 

iathe.-'vr;'":'  ;^i;,K'- 7 ";- ^^'  r  •? 

While  the  friction  geared  head  adds  to  the  cost  of  the  ma 
<-hine.  ii  is  very  desiralde  on  a  standard  engine  lathe,  and  is 
indi.spensable  on  screw  mailiines  and  turret  lathes.    The  fric- 
tions are  carefully  constructed,  witji  convenient  m«>aus  of  ad 
justing  for  wear,  and  will  last  as  long  as  the  machine  itself. 

The  .arriage,  \vhi(h  is  v^ry  ht^avy  and  is  gibh<'<|  to  the 
outside  of  the  Yntl  at  both  front  and  ba(  k,  is  fitieil  with  a 
turret  slide  10  ins.  in  width  and  It;  ins.  in  leugth  upon  whieh 
the  turret  revolveij:  The  turret.is  hexagonal  in  form.  loi._.  im.s 
wide  aeioss  flats,  and  the  holes  are  2  ins.  in  diamet.-r.  I'uy 
vision  i.s  also  made  for  bolting  special  cutters  to  ilie  ta<.s  of 
the  turret.  Tlie  index  pin  and  clamping  lever  are  at  the  right 
side  of  the  turret  in  a fonvenleiit  iK>sition  for  the  oiwraior,  but 
entirely  out  of  the  way.  The  lathe  is  provided  with  a  powei 
cross  feed,  a  longitudinal  feed  and  a  screw  culling  apparatus, 
and,  if  desired,  may  be  equipped  with  a  taper  atiachmeut. 
It  weighs  ahout  2,-HW  Hjs.,  arid  is  made  by  the  Spiinjifi.ui 
Machine  Tool  Company,  of  Springfield,  Ohio. 


SPIUKliFXEIJQ   I.ATHE: ;  WITS.  TU.BBEX  Q^   OABUACK. 


VICTOR  AUTOMATIC  LOCOMOTIVE  STOKER. 

The  automatic  stoker  as  applied  to  luconuuive-s  has  demon- 
strated its  capability  for  feeding  and  saiisfa*iorily  sitreading 
more  (t)al  than  <  an  po.ssibly  be  handled  by  any  fireman.  It 
has  handled  as  much  as  l.S.Ouu  lbs.  per  hour,  spread  over  a 
surface  of  }i  ft  wide  by  y  fi.  long,  thus  demonsiiaiing  its  ca- 
pacity to  be  more  than  equal  to  the  greatest  demands  of  lo«o- 
motive  service.  The  Victor  stoker,  formerly  known  as  the 
Day-Kincaid,  was  exhibited  at  Washington  during  the  con- 
vention of  the  International  Railway  Congress,  being  shown 
in  operation,  using  chestnut  anthracite  because  of  its  clean- 
liness, although  it  is  generally  used  with  bituminous  coal. 
Because  of  the  fat  t  that  this  stoker  will  handle  slack  coal  as 
eilicrently  as  lun-of-mine,  it  affords  an  opportunity  for  a 
saving  in  oi)erating  cost,  entirely  independent  of  the  economy 
of  me(  hani<al  stoking.  Extensive  road  tests  have  indicated  the 
l.ossil,ilit:y  of  saving  from  G  to  7  i>er  ipeiit.  of  coal,  due  to  me 
(hanical  stoking,  but  if  it  saves  no  fuel,  the  automatic  stoker 
may  Im^  expeete<]  to  pay  its  way  into  locomotive  practice  by 
permitting  the  u.se  of  iheaper  fuel.  Information  obtained  from 
results  of  practice  indicate  that  runs  of  r,uti  miles  are  made 
withoui  cleaning  fires,  an  imiwssibility  under  similar  condi- 
tions with  hand  firing.  .    . 

The  Victor  stoker  was  first  appKed  on  the  Cintiuuali,  In- 
dianapolis ^Chicago  division  of  the  "Big  4"  Railroad  in 
.January,  ld05;  by  Manh  5  seven  engines  were  equipped  and 
in  operation,  five  of  them  being  of  the  Atlantic  type  and  all 
in  fast  pajisenger  service.  Six  stokers  were  oj)erated  through 
the  February  blizzards  with  great  satisfaction.  They  were  in 
:- V  Uie  bands  of  men  who  had  no  previous 
knowledge  or  experience  with  the  device. 
....  The  only  difficulties  resulted  from  la<k  of 
Juluicaiion  or  breakage  by  improper  moth 
ods.  such  as  the  Ineakiug  of  coal  in  the  hop- 
per with  a  pick.  In  the  daily  servi.e 
.betwe<-n  Cincinnati  and  Indianapolis  tlie 
eiij;ines  referred  to  run  ll'O  miles  and  return 
without  <leaning  fires,  this  beiuf;  a  result 
«f  the  ability  to  carry  a  clean  thin  fire  and 
l»ecause  the  fireman  had  time  t»  properly 
take  (are  of  the  grates.  It  lias  Tteen  demon 
St  rated  that  ordinary  firemen  u.se  the  stoker 
v^ry  satisfactorily  after  an  exiierh^nce  of 
only  a  few  days.  The  operation  of  the  stoker 
is  imj)roved  as  the  men  beconn"  nuuv  fam- 
iliar with  it 

Further  information  may  Iw  obtained  from 
Mr,  H.  W.  Fullerton.  :general  manager  of  live 
Victor  Stoker  Company,  Cincinnati,  O.,  man- 
ufacturers Oi£  the  stoker. 


236 


AMFJMCAN   ENGINEER   AND   RAILROAD   JOURNAL. 


FirrY-TON   IIOPI'KU  COKE  CAB. 


50-TON    STEEL  COKE  CAR. 


The  side  dump  coke  car  shown  in  the  illustration  was  de- 
signed and  built  by  the  Pressed  Steel  Car  Company  to  meet 
the  demand  of  the  coke  carrying  roads  for  a  large  capacity  car 
of  a  minimum  light  weight  provided  with  a  drop  door  arrange- 
ment to  insure  the  rapid  discharge  of  the  lading.  A  large 
number  of  these  cars  are  now  in  operation  and  are  built  to  the 
following  dimensions: 

L.«*nK»h  over  onrt   sills    41  ft.    0  ins. 

Lengtii    inside 40  ft.    .'i  ins 

Of  liter  to  tenter  of  truck.s ..s,. , .  .  .^2  ft.    1  in. 

Width  of  car   inside    .;'...;■.■....      i>  ft.    7  ins 

Height  from   foi)  of  rail    to  top  of  side.s 12  ft.    i>  in. 

This  gives  a  cubical  capacity  sufficient  for  100.000 
lbs.  of  coke,  and  with  heavy  arch  bar  trucks,  hav- 
ing 5V1'  X  10-in.  journals  and  700  11).  wheels,  the 
total  light  weight  is  only  a  trifle  over  47. otto  lbs. 

The  side  and  floor  sIojjcs  present  no  ol)s(ru<'iion 
to  the  free  discharge  of  the  lading:  the  doors  are 
of  ample  proiwrtions  and  are  actuated  by  a  simple 
and  effective  me«*hanism  which  is  operated  from 
one  end,  the  doors  on  each  side  of  one  end  being 
controllfd  by  the  operating  lever  which  has  a  pawl 
to  engage  with  the  ratchet  wheel  on  the  outer  end 
of  the  horizontal  shaft  shown  in  the  center  just 
al)ove  the  draft  sills,  on  the  other  end  of  which 
shaft  is  a  double  chain  sheave  to  which  the  ends 
of  the  driving  chain  are  anchored.  The  other  ends 
of  the  chain  are  se<'ured  to  a  double  sheave  on  one 
of  the  door  shafts  whi<-h  are  shown  parallel  with 
each  other  below  the  center  sills,  and  immediatelv 
behind  this  double  sheave  is  a  pair  of  toothed  gears 
transmitting  the  motion  simultaneously  to  both 
shafts.  Keyed  to  both  door  shafts  are  bent  lever 
arms  to  which  the  door  links  are  connectFd.  This 
arrangement  gives  a  self-lock  and  eliminates  any 
twisting  movement  due  to  the  weight  of  the  lading 
against  the  doors.  The  doors  are  easily  op?rated 
and  several  tests  have  been  made  with  the  cars 
after  they  have  been  hauled  long  distancrs  with 
full  loads  of  coke  and  under  severe  weather  condi- 
tions and  in  each  instance  the  entire  load  has  been 
discharged  in  less  than  thirty  seconds  without  any 
manual  labor  other  than  that  necessary  for  operai- 
iug  the   dooi's. 

C.\HK  OF  M.vciiiNK  T<KU.s. — A  Small  amount  of 
care  and  attention  regularly  given  to  the  average 
machine  tool  will  maintain  it  in  a  high  state  of 
efficiency  and  will  add  considerably  to  its  length 
of  life. 


SIIO\VI.\(i   .MECIIA.MSM   OF  STEAM    CAUOE. 


INDICATOB  WITH    IMPROVED   DETENT   MOTIOX. 
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NEW  STEAM  ENGINE  INDICATOR* 


A  new  improved  detent  motion  for  the  American-Thompson 
iiKiicator  has  been  brought  out  by  the  American  Steam  Gauge 
A:  Valve  Manufacturing  Company,  of  Boston.  This  attachment 
renders  the  well-known  American-Thompson  indicator 
specially  applicable  to  high-speed  stationary  and 
marine  engines;  also  to  locomotives  and  gas  engines. 
With  this  attachment  it  is  iiossible  to  connect  the  in- 
dicator to  high-speed  reducing  motion  and  stop  the 
drum  of  the  indicator  without  unhooking  the  cord, 
and,  of  course,  without  stopping  the  engine.  The 
vexation  attending  the  stopping  and  starting  of  the 
drum  carriage  of  the  ordinary  indicator  foi-  changing 
cards  is  entirely  avoided  by  this  new  attachment. 
This  will  be  specially  appreciated  by  those  who  are 
called  upon  to  get  as  many  cards  as  possible  in  a  short 
lime  in  a  locomotive  test,  where  the  difficulties  of  in- 
dicating at  best  are  very  great.'  The  locomotive  indi- 
cator has  a  li/^-in.  paper  drum,  and  is  specially  adapt- 
ed for  high  speed  and  rapid  work,  which  is  necessary 
to  meet  the  conditions  of  rapidly  changing  load. 

The  detent  motion  is  contained  within  the  paper 
drum,  and  is  operated  by  means  of  a  lever  below  the 
drum  carriage.  To  stop  the  drum  this  lever  is  moved 
in  the  direction  travelled  by  the  drum.  When  re- 
leased it  is  returned  by  the  auxiliary  spring  to  a 
position  %  in.  beyond  the  end  of  the  stroke,  render- 
ing it  impossible  for  the  drum  to  engage  until  desired. 
Tlie  drum  carriage,  having  the  full  tension  of  the  main 
drum  spring,  continues  to  rotate,  which  prevents 
whipping  and  sagging  of  the  cord.  This  i>ermits  the 
indicator  to  be  used  with  the  detent  motion  in  con- 
nection with  a  reducing  wheel  directly  connected 
with  the  indicator.  The  drum  is  supported  on 
the  spindle  by  means  of  a  collar  held  stationary  by 
a  pin  engaging  the  slot  in  the  spindle,  on  which  rotates 
an  outer  sleeve,  which  acts  as  a  bearing  and  guide  for 
the  drum.  To  the  stationary  collar  is  fastened  the  inner  end 
of  the  auxiliary  spring  case,  which  is  held  stationary  in  the 
paper  drum.  The  tension  of  this  spring  is  such  as  to  cause 
the  drum  to  return  to  its  position  before  the  return  stroke 
of  the  drum  carriage.  Whtn  in  action  the  drum  is  controlled 
by  a  pin  engaging  a  hole  in  the  grooved  wing  at  the  bottom 
of  the  drum.  By  turning  the  lever,  this  pin  is  lowered  on  the 
return  stroke  of  the  drum  carriage,  releasing  the  drum,  which 
i.s  returned  beyond  the  end  of  the  stioke  by  the  auxiliary 
spring.  The  lever  is  then  returned  to  its  original  position, 
allowing  the  pin  to  elevate  again.  When  the  card  is  changed 
and  ready  to  take  another  diagram,  the  drum  is  turned  for- 
ward by  means  of  the  milled  rim  on  top.  This  causes  the  pin 
io  engage  the  hole,  being  guided  by  an  incline,  causing  the 
lirum  to  rotate  in  the  usual  manner,  the  motion  being  smooth 
and  without  shock,  there  being  no  chance  to  break  the  cord 
as  with  the  old  style  pawl  and  ratchet  detent  motion. 

In  connection  with  this  make  of  indicator  the  well-known 
original  Thompson  parallel  motion  is  used;  the  ratio  of  the 
lever  being  three  to  one,  makes  a  very  stiff  and  rigid  motion. 
The  piston  and  other  working  parts  of  the  instruments  are 
made  as  light  as  practicable.  The  piston  head  and  steam  cyl- 
imier  are  made  of  special  composition,  which  gives  an  equal 
expansion  under  the  varying  thickness  of  metal;  this  is  par- 
ticularly desirable  in  reducing  friction  at  this  point. 


IMPROVED  LOCOMOTIVE  STEAM  GAUGE. 


The  American  Steam  Gauge  &  Valve  Manufacturing  Com- 
pany has  also  introduced  a  new  gauge,  which  is  specially 
worthy  of  attention  by  those  who  are  resijonsible  for  steam 
gauges  on  locomotives.  This  construction  employs  a  specially 
heavy  tube  for  the  purpose  of  preventing  vibration  and  ren- 
•leiing  the  gauge  stiff  and  rigid.  Hard  German  silver  plates 
are  used  for  connections,  the  screws  and  pins  being  of  phos- 


phor bronze,  to  prevent  corrosion  and  undue  wear  in  the  work- 
ing parts.  The  movement  of  the  gauge  is  fitted  with  a  wide- 
faced  segment  for  the  purpose  of  increasing  the  life,  by  re- 
ducing wear.  The  pinion  and  pinion  shaft  are  of  one  piece  of 
hard  phosphor  bronze,  the  segment  shaft  also  being  made  of 


IMl'BOVKI)    LOCOMOTIVE  GAUGE. 

the  same  metal.  The  top  and  Iwltom  plates  of  the  movement 
have  deep  German  silver  bushings,  giving  unusually  long  bear- 
ings for  the  pinion  and  segment  shafts.  By  the  use  of  the 
hard  and  rigid  connections  the  lost  motion  in  this  gauge  is 
very  slight,  as  may  be  ascertained  by  moving  the  parts  with 
the  finger.  This  is  an  imiwrtant  factor  in  locomotive  ser- 
vice. There  is  no  iron  or  steel  in  this  gauge.  The  case  is 
very  heavy,  the  ring  screwing  down  to  the  shoulder  to  make 
it  dust  proof.  The  puriwse  of  the  improvements  is  to  secure 
accuracy  because  of  reduction  of  wear,  durability  for  the  same 
reason,  and  simplicity  contributes  to  the  desired  result  by 
reducing  to  a  minimum  the  number  of  parts  and  connections. 
making  the  whole  combination  as  short  and  direct  as  possible. 


PERS0NAL5. 


Mr.  J.  F.  Mann  has  been  appointed  general  foreman  of  the 
Pere  Marquette  i^ailway  at  Saginaw.  Mich. 


Mr.  J.   K.   Kelker  has   been  appointed   master   mechanic   of 
the  Cincinnati,  Hamilton  &  Dayton,  at  Lima.  Ohio. 


MrV  P;  t*.'Fox  has  been  appointed  general    foreman  of  the 
Pere  Marquette  Railway  at  Ionia,  Mich. 


Mr.  D.  McKinley  has  been  appointed  general  foreman  of  the 
car  department  of  the  Pere  Marquette  Railway  at  Muskegon, 
Mich. 


Mr.  J.  M.  Gardner  has  been  appointed  assistant  master  me- 
chanic of  the  Pennsylvania  Railroad  at  Trenton,  N.  J. 


Mr.  E.  C.  Rodie  has  been  appointed  general  foreman  of  the 
machine  shops  of  the  Illinois  Central  Railroad  at  New  Or- 
leans, La. 
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Mr.  F.  W.  Cooper  has  been  appointed  master  mechanic  of  the 
Lehigh  Valley  at  East  Buffalo.  N.  Y..  succeeding  Mr.  J.  H. 
Fildes,  resigned. 


Mr.  J.  P.  Dorsey  has  been  appointed  master  mechanic  of  the 
Ohio  River  division  of  the  Baltimore  &  Ohio,  with  headquar- 
ters at  Farkersburg,  W.  Va. 


Mr.  G.  W.  Tompkins  ihas  been  appointed  master  mechanic 
of  the  Wabash,  Chester  &  Western  Railway,  with  oflSce  at 
Chester,  111.,  to  succeed  Mr.  E.  Danks,  resigned. 


Mr.  J.  D.  Macbeth,  roundhouse  foreman  of  the  New  YorK, 
Chicago  &  St.  Louis  at  Buffalo,  iias  been  appointed  master 
mechanic  at  Conneaut,  O.,  to  succeed  Mr.  E.  A.  Miller,  pro- 
moted. 


Mr.  Alex.  Kearney,  superintendent  of  motive  power  of  the 
Baltimore  &  Ohio  at  Pittsburgh,  has  resigned  to  become  assist- 
ant superintendent  of  motive  power  of  the  Norfolk  &  Western, 
with  headquarters  at  Norfolk,  Va. 


Mr.  H.  C.  Van  Buskirk  has  been  appointed  superintendent 
of  motive  power  of  the  Colorado  &  Southern  Railway  to  suc- 
ceed Mr.  A.  L.  Studer,  resigned.  Mr.  Van  Buskirk  was  for- 
merly general  master  mechanic  of  the  Fort  Worth  &  Denver 
City  Railway  at  Childress,  Texas. 


Mr.  G.  W.  Rhodes,  general  superintendent  of  the  Burlington 
&  Missouri  River,  has  resigned,  after  25  years  of  service  with 
the  Burlington  system,  closing  a  most  useful  and  honorable 
railroad  career,  in  which  he  has  placed  his  name  permanently 
among  the  highest  and  best  American  railroad  officials. 


Mr.  E.  A.  Miller  has  been  promoted  from  the  j>osition  of 
master  mechanic  of  the  New  York.  Chicago  &  St.  Louis  Rail- 
way to  that  of  superintendent  of  motive  power,  with  head- 
quarters at  Cleveland,  O.,  to  succeed  Mr.  W.  L.  Gilmore.  re- 
signed. Mr.  Miller  has  been  master  mechanic  at  Conneaut, 
O..  for  23  years. 


Mr.  F.  H.  Clark,  who  has  been  superintendent  of  motive 
power  of  the  Chicago.  Burlington  &  Quinry  Railway  since 
March,  1902,  has  been  appointed  general  superintendent  of 
motive  power  of  the  Burlington  lines,  his  headquarters  re- 
niaining  in  Chicago.  Mr.  F.  A.  Torrey  has  been  appointed  to 
succeed  Mr.  Clark  as  superintendent  of  motive  power. 


NEW  CATALOQS. 


IN     WIJITINti     ton    THESE    CATALOCS    PLEASE    MENTIO:?    TItIS    PAPER. 

Dy.\a.m<»s. — Bulletin  No.  2  from  the  B  irkn  Electric  Company. 
Erie.  Pa.,  describing  their  type  "AB"  and  "AM"  dynamos  for  direct 
current. 


Fisii  A.\i»  (iAME  Laws  of  Maine. — A  folder  received  from  Mr. 
C  C.  Brown,  jrenoral  i)assi'nj:er  and  ticket  aRcnt  of  the  Bangor  & 
Arooslofik  Itailrnad,  kIvcs  in  compact  form  the  lish  and  game  laws 
for  the  season  of   llKKVUMMJ. 


Electku  Fans,  a  Few  Wokus  -\bout. — Bulletin  No.  .">}  from 
the  t'roiker- Wheeler  Compan.v.  Ampere.  N.  J.,  describes  the 
Davidson  pn>peller  fans  driven  by  dirwt  connected  motors,  which 
they  are  prepared  to  furnish  in  .sizes  fn)m  18  to  60  ins. 


Railway  Generators. — Bulletin  No.  52  from  the  Crocker- 
^^'^leeler  Company.  Ampere,  N.  J.,  contain;;;  a  very  comi)lete  de- 
.scription  of  their  direct  current  generators  for  electric  railways. 
Several   typical  applicatioas  of  these  generators  are  illustrated. 

RlDA  I'KODfcTS. — 'Hie  Buda  Foundry  &  Manufacturing  Com- 
pany are  distributing  an  attractive  (5  by  1»  in..  22r»  page  1905  cata- 
log. A  few  of  the  lines  which  this  company  manufactures  are  hand, 
piKsh  and  inspection  cars,  raiiroiul  velwipedes.  track  drills,  track 
and  wreckiiifT  jai  !*.•<.  track  coii^t  riution  tools,  roadway  signs,  a 
complete  line  of  switch  stands  and  sifiiials.  croMsin^  gates,  wrecking 
frogs,  brake  sIhm^s.  anii-friclioii  meial.  station  stoves  and  the  many 
productis  of  its  ^special  work  department,  the  Paige  Iron  Works,  llie 
catalog  concludes  with  13  pages  of  useful  engineering  information. 


AiB  CoMPBESSOBS. — The  Chicago  Pneumatic  Tool  Company, 
Chicago,  will  be  pleased  to  send  those  who  are  interested  a  copy 
of  their  new  catalog  describing  the  new  pattern  type  G  Franklin 
compressors,  which  are  lighter  in  construction  than  the  standard 
Franklin  machines. 


Staybolt  Ikon. — The  Old  Dominion  Iron  &  Nail  Works  Com- 
pany, Richmond,  Va.,  have  issued  a  pamphlet  which  presents  some 
interesting  facts  concerning  the  advantages  of  their  special  vibrat- 
ing staybolt  iron. 

Track,  Construction  and  Maintenance. — We  have  just  re- 
ceived from  the  Buda  Foundry  &  Manufacturing  Company, 
Chicago,  111.,  copies  of  both  the  English  and  French  editions  of 
their  interesting  catalog  describing  the  large  variety  of  track  and 
maintenance  of  way  specialties  manufactured  by  them. 


"More  Lathe  Work  and  Fewer  Lathes." — Under  this  title 
the  Lodge  &  Shipley  Machine  Tool  Company,  Cincinnati,  O.,  have 
issued  a  nicely  gotten  up  and  well  illustrated  catalog  which  de- 
scribes in  detail  the  various  parts  of  their  Patent  Head  lathe, 
which  is  a  quick  change  gear  lathe  adapted  for  high-speed  work. 


Direct  Current  Generators. — Bulletin  No.  46  from  the 
Northern  Electrical  Manufacturing  Company,  Madison,  Wis.,  de- 
.scribes  and  profusely  illustrates  the  details  of  their  direct  current 
generators,  which  are  adapted  for  furnishing  power  and  light  for 
railroad  shops.  Several  typical  applications  of  these  generators 
are  also  illustrated. 


Westinghouse  Catenary  Line  Construction. — Circular  No. 
1.110,  issued  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, Pittsburgh.  Pa.,  gives  a  very  complete  descrigtion  of  their 
catenary  line  construction,  which  is  intended  for  high-tension 
trolley  roads  and  was  especially  designed  for  use  in  conjunction 
with  their  single  phase  alternating  current  equipment. 


One  Day's  Work. — The  Bullard  Machine  Tool  Company, 
Bridgeport,  Conn.,  have  issued  bulletin  F  537,  which  illustrates 
their  42  in.  standard  boring  and  turning  mill  with  two  swivel 
heads,  and  shows  how  122  piston  packing  rings  were  made 
in  ten  hours  on  one  of  their  machines  in  the  West  Albany  shops  of 
the  New  York  Central  Railroad. 


The  Westinghouse  Companies  in  the  Railway  and  In- 
dustrial Fields. — The  publication  department  of  the  Westing- 
hoii.se  companies  is  to  be  congratulated  upon  bringing  out  thus  hand- 
some and  well  arranged  publication,  which  briefly  but  interestingly 
traces  the  development  of  the  various  Westinghouse  companies 
from  their  inception  to  the  present  time  and  illustrates  a  few  of 
their  many  products. 


TiiE  Evolution  of  Cab  Couplings. — The  McConway  &  Torley 
Company,  Pittsburg,  Pa.,  distributed  at  the  International  Railway 
Congress  in  Washington  an  interesting  and  handsome  publication, 
printed  in  English  and  French  in  parallel  columns,  which  traces 
the  development  of  car  couplings  from  the  old  link  and  pin  style 
to  the  present  time.  This  company  co-operated  with  Janney  in 
developing  his  coupler,  and  was,  therefore,  the  original  promoter 
and  manufacturer  of  the  M.  C.  B.  type  of  coupler. 


Electrical  Apparatus. — The  American  Electric  &  Controller 
Company.  136  Liberty  street.  Now  York  City,  has  ready  for  dis- 
tribution the  following  bulletins:  No.  1,  de.scription  of  the  rheo- 
crat :  No.  2.  applications  of  the  rhcoirat  ;  No,  3.  electrically  oi>er- 
ated  switches;  No.  4,  automatic  starters  for  imluction  motors; 
Nos.  5  and  6,  applications  of  automatic  starters;  No.  7,  solenoids 
for  direct  and  alternating  current  service;  No.  8,  applications  of 
s()lenoids.  A  suitable  binder  will  be  furnished  in  which  to  pre- 
serve these  bHiletins. 


NOTE5. 


Amepican  Ei£ctric  &  Controller  Company.— This  company 
has  removed  its  office  from  12  Dey  street  to  the  Electrical  Ex- 
change Building.  136  Liberty  street.  New  York  City. 


Ajax  Metal  Company. — This  company  is  constructing  a  new 
fireproof  i)attefn  loft  at  52  Richmond  street,  Philadelphia.  The 
construction  is  to  be  of  steel.  Mitchell  Bros,  of  Philadelphia  have 
the  contract  for  erecti<m. 
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The  American  Water  Softener  Ck)MPANT. — ^This  company  re- 
ports the  receipt  of  an  order  from  the  Hocking  Valley  Railway 
which  includes  a  water  softening  plant  to  be  installed  at  their 
Columbus  shops,  with  a  capacity  of  25,000  gals,  an  hour,  or 
000,000  gals,  a  day.    

Magnolia  Metal  Company. — Mr.  H.  W.  Toothe  has  resumed 
his  position  in  the  sales  department  of  this  company,  with  head- 
quarters at  113  Bank  street.  New  York  City. 

Steam  Turbine  Unit  for  a  Railroad. — The  Canadian  West- 
inghouse  Company,  Limited,  has  sold  a  500-k.w.  enclosed  type 
turbo-generator  unit  to  the  Canadian  Pacific  Railway,  to  be  in- 
-talled  at  Fort  William,  for  supplying  power  to  the  various  grain 
elevators  at  that  point.  The  unit  is  to  operate  3  phase.  600  volt, 
7,200  alterations,  3,600  r.p.m. 

BuDA  Foundry  &  MANXTFACTyRiNO  Company. — Mr.  James  H. 
Bannerman,  formerly  mechanical  superintendent  of  the  Tennessee 
Central,  hae  been  added  to  the  force  of  travelling  representatives 
and  will  represent  the  metal  department,  demonstrating  to  the 
mechanical  departments  of  the  railroads  the  advantages  of  some  of 
the  new  compositions  which  they  have  recently  placed  on  the 
market. 

The  Garford  Company. — This  company,  of  Cleveland,  Ohio, 
has  purchased  the  Cleveland  and  Elgin  factories  of  the  Federal 
Manufacturing  Company,  and  will  continue  to  manufacture  rail- 
way curtains  and  curtain  fixtures.  Mr.  Arthur  L.  Garford  is 
president  of  the  company.  The  capital  stock  is  $400,000,  and  by 
this  transfer  the  liquidation  of  the  Federal  Manufacturing  Com- 
pany is  completed. 

Davis  Expansion  Boring  Tool. — Mr.  Mord  Roberts,  who  was 
well  known  in  his  railroad  career,  has  entered  the  field  of  manu- 
facturing railroad  appliances  as  general  manager  of  the  Davis  Ex- 
pan.sion  Boring  Tool  Company,  202  S.  Commercial  street,  St.  Louis, 
Mo.  Mr.  Roberts'  reputation  is  itself  suflScient  guarantee  of  the 
value  of  the  Davis  tools,  which  are  specially  adapted  to  use  in 
boring  mills,  lathes  and  drill  presses.  Those  interested  in  improv- 
ing their  shop  output  may  communicate  with  Mr.  Roberts  at  the 
address  given. 

Wm.  B.  Scaife  &  Sons  Company. — The  plant  of  the  Driggs- 
Seabury  Ordinance  Corporation  at  Sharon,  Pa.,  which  was  de- 
signed, manufactured  and  erected  by  Wm.  B.  Scaife  &  Sons  Com- 
pany of  Pittsburgh,  is  almost  completed  and  consists  of  a  foundry, 
100  by  440  ft. ;  forge  shop,  109  by  160  ft. ;  machine  shop,  60  by  260 
ft. ;  power-house,  40  by  180  ft.,  and  shell  building,  160  by  250  ft. ; 
all  of  steel  frame  construction.  They  have  also  designed  and  erected 
a  mill  building,  172  by  78  ft.,  of  steel  frame  construction,  covered 
with  corrugated  iron,  for  the  Broomal  Iron  &  Steel  Company,  Bel- 
iugton,  W.  Va.,  and  have  been  awarded  contracts  by  the  American 
Lime  &  Stone  Company  for  a  steel  frame  trestle  to  be  erected  at 
Bfllefonte,  Pa.,  and  a  steel  frame  tipple  about  400  ft.  long  for 
their  Buffalo  Run  plant. 

A  Large  Order  for  Cars. — The  Baltimore  &  Ohio  has  awarded 
a  contract  of  approximately  $12,000,000  for  10,000  freight  cars, 
2,000  steel  hoppers  to  be  built  at  Berwick,  Pa.,  and  2.W  refrigera- 
tors at  Chicago  by  the  American  Car  &  Foundry  Company;  the 
Pressed  Steel  Car  Company  will  build  2,000  steel  coal  cars;  the 
Western  Steel  Car  &  Foundry  Company,  Chicago,  will  build  1,000 
box  cars;  the  Standard  Steel  Car  Company  will  build  1,500  com- 
pofjite  gondolas;  the  C>ambria  Steel  Car  Company  2,000  gondolas 
and  the  Rodger  Ballast  Car  Company  250  ballast  cars.  With  the 
recent  large  order  for  locomotives,  the  equipment  orders  placed  by 
the  Baltimore  &  Ohio  last  month  aggregate  approximately 
$16,000,000.  This  car  order  is  believed  to  be  the  largest  order 
lilaced  at  one  time. 

Erie  Heating  Company. — Mr.  William  White,  who  was  for- 
merly master  mechanic  of  the  Lake  Erie  &  Western  at  Lima. 
Ohio,  has  become  associated  with  the  Erie  Heating  Company  Rail- 
way Exchange,  Chicago,  and  has  given  his  attention  to  the  im- 
proved roundhouse  facilities  for  boiler  washing  and  steam  heat- 
ing in  connection  with  the  system  which  this  company  developed 
and  applied  recently  to  the  new  round  house  of  the  Lake  Shore  & 
Michigan  Southern  Railway  at  Elkhart,  Ind.  Mr.  White's  rail- 
road experience  and  wide  acquaintance  are  exceedingly  valuable 
assets  in  introducing  apparatus  of  this  kind,  where  an  intimate 
knowledge  of  railroad  conditions  is  necessary.  The  efforts  of  this 
company  lie  in  the  direction  of  improved  roundhouse  facilities,  than 
which  there  is  nothing  more  important  to-day  in  the  railroad 
operating  problem. 


FrsttiNG  IN  New  England. — Those  who  have  not  taken  a  holi- 
day for  the  spring  fishing  need  to  be  reminded  of  the  opportunities 
offered  by  New  England,  which  are  reported  to  be  exceedingly 
good  this  year  for  the  "wise  man's  sport."  Lake  Winnipesaukee 
for  bass,  cusk,  pickerel  and  trout.  New  Found  Lake  for  land- 
locked salmon.  Lake  Sunapee  and  the  Connecticut  lakes  supply 
excellent  reports  of  sport  this  season.  In  Vermont,  I^akes  Mem- 
phremagog,  Champlain  and  Willoughby  furnish  attractive  fishing 
stories,  and  in  Maine  Sebago,  Rangeley,  Moosehead,  Grand  Lake 
and  the  other  1,600  ponds  and  lakes  are  calling  to  the  angler.  A 
2-cent  stamp  sent  to  the  general  passenger  department  of  the 
Boston  &  Maine  Railroad,  Boston,  Mass.,  will  bring  a  booklet 
entitled  "Fishing  and  Hunting,"  which  is  worth  while  for  any 
sportsman  to  take  the  trouble  to  secure.  The  first  salmon  in  the 
famous  Bangor  Pool  was  landed  twenty  minutes  after  the  law 
was  off  on  Api*il  1.  The  fishermen  started  at  Bangor  Pool  at 
12.01  A.  M.  on  that  day  and  the  fishing  season  went  on  in  earnest. 
Reports  indicate  that  the  salmon  and  trout  fishing  is  excellent  this 
year  in  the  lakes  and  ponds  of  Maine,  including;  the  Rangeleys, 
Sebago,  Moosehead  and  the  Dead  River  region. 

The  American  Steel  Foundries. — This  concern  has  ju.«t  been 
awarded  a  contract  by  the  Norfolk  &  Western  Railway  for  body 
and  truck  bolsters  for  4,000  cars  of  different  designs  and  capaci- 
ties. These  cars  will  be  built  at  the  Roanoke  shops  of  the  rail- 
road company,  and  by  the  various  car  builders.  The  bolsters  for 
all  of  these  cars  will  be  made  entirely  of  cast  steel,  and  the  fact 
that  this  large  order  has  been  awarded  to  one  company  is  signifi- 
cant of  the  good  opinion  of  cast  steel  for  this  purpose.  The  Ameri- 
can Steel  Foundries  have  moved  their  general  offices  from  74 
Broadway,  New  York,  to  No.  42  Broadway.  The  district  man- 
ager's office  has  been  moved  from  Alliance,  Ohio,  to  Sharon,  Pa., 
where  new  office  buildings  are  being  erected.  This  company  has 
received  an  order  from  the  Atchison,  Topeka  &  Santa  Fe  Railway 
for  2,000  cast  steel  truck  bolsters  for  1,000  combination  stock  and 
coke  cars,  to  be  built  by  the  American  Car  &  Foundry  Company ; 
also  orders  for  1,000  truck  bolsters  to  be  applied  to  box  cars 
for  the  Great  Northern  Railway ;  cast  steel  tnick  and  l)ody 
bolsters  for  2,000  Detroit  Southern  Railroad  cars;  R.  E.  .Tanney 
couplers  for  1,500  Chesapeake  &  Ohio  cars  and  for  3,000  Ijehigh 
Valley  cars,  and  approximately  15  tons  of  steel  castings  for  each  of 
250  Baltimore  &  Ohio  locomotives  to  be  built  by  the  Baldwin 
Locomotive  Works. 


AMERICAN  RAILWAY  APPLIANCE  EXHIBITION. 


The  following  list  presents  the  names  of  firms  and  others  who 
are  members  or  exhibitors  of  the  exhibition  held  in  connection  with 
the  International  Railway  Congress  in  Washington  May  3  to  14: 

Acme  White  Lead  &  Color  Works,  Detroit.  Mich. ;  Adams  & 
Westlake  Co.,  Chicago.  111. :  Ajax  Manufacturing  Co..  Cleveland, 
O. ;  Ajax  Metal  Co.,  Philadelphia,  Pa. ;  American  Brake  Co..  St 
Ix)uis.  Mo. ;  American  Brake  Shoe  &  Foundry  Co.,  Mahwah.  N.  .T. ; 
American  [Bridge  Co.,  Pittsburg,  Pa. ;  American  Car  &  Foundry 
Co.,  New  York  and  St.  Louis;  American  Engineer  and  Rail- 
road Journal,  New  York;  American  Hoist  &  Derrick  Co.,  St. 
Paul,  Minn. ;  American  Iron  &  Steel  Manufacturing  Co.,  Lebanon, 
Pa. ;  American  Lock  Nut  Co.,  Boston,  Mass. ;  American  Ixjco- 
motive  Appliance  Co.,  Washington,  D.  C. ;  American  Locomotive 
Co.,  New  York ;  American  >LTchinery  Co.,  Willoughby,  O. ;  Ameri- 
can Radiator  Co.,  Chicago,  111. ;  American  Railway  Supply  Co., 
New  York;  American  Sheet  &  Tinplate  Co.,  Pittsburg,  Pa.; 
American  Steam  Gauge  &  Valve  Mfg.  Co.,  Boston,  Mass. :  Ameri- 
can Steel  Foundries,  New  York ;  American  Steel  &  Wire  Co., 
Pitt.sburg.  Pa. ;  American  Trackbarrow,  r»well.  Mass. :  American 
Valve  &  Meter  Co..  Cincinnati.  O. ;  American  Water  Softener  Co.. 
Philadelphia,  Pa. ;  J.  S.  Andrews  &  Co..  New  York :  .Vnglo-Ameri- 
can  Varnish  Co.,  Newark,  N.  .L ;  Appleton  Car  iMovor  Co..  Apple- 
ton,  Wis. ;  Armstrong  Bra*?.  Tool  Co.,  Cliicago.  111. ;  Art  Metal 
Construction  Co.,  Jamestown,  N.  Y. ;  Ashcroft  Mfg.  Co.,  New 
York ;  Ashtori  Valve  Co..  Boston,  Mass. ;  Atha.  Benjamin  &  Co., 
Newark,  N.  .T. :  Atlas  Portland  Cement  Co.,  New  York ;  Aurora 
.Vutomatic  Machine  Co.,  .\urora.  111. ;  .\utomatic  Valve  Grinding 
Mlachine  Co..  Knoxville.  Tenn. ;  Automatic  Ventilator  Co..  New 
York;  Charles  Whiting  Baker.  New  York;  William  C.  Baker. 
New  York ;  Baldwin  Ix)comotive  Works,  Philad'clphia.  Pa. ;  Bar- 
bour Stockwell  Co..  Cambridgeport,  Ma.ss. ;  Barker  Mail  Crane  Co., 
Clinton,  Iowa;  Barney  &  Smith  Car  Co..  Dayton.  O. ;  Bamett 
Equipment  Co.,  Newark,  N.  .T. ;  Lindon  W.  Bates.  New  York : 
Beaver  Dam  Malleable  Iron  Co.,  Beaver  Dam.  Wis. ;  Beckwith- 
Chandler  Co.,  New  York ;  Belle  Citv  Malleable  Iron  Co.,  Racine, 
Wis.;  Berrv  Bros.  Ltd.,  Detroit,  Mich.:  C.  H.  Besley  &  Co., 
Chicago.  111. :  Bethlehem  Steel  Co..  South  Bethlehem,  Pa, ;  Betten- 
dorf  Axle  Co..  Davenport,  Iowa ;  Wm.  T.  Bonner  Co.,  Boston, 
Ma.ss.:  Booth  Water  Softening  Co.,  New  York:  L.  J.  Bordo  Co., 
Philadelphia.  Pa. ;  S.  F.  Bowser  &  Co..  Fort  Wayne,  Ind. :  Brad- 
ford Draft  G<^ar  Co..  Bradford.  111.;  Bradley,  Osgood  &  Sons, 
Worcester,  Mas.s. ;  Bnidv  Brass  Co..  .Jersey  City,  N.  .T. ;  Bridg«»- 
port.  Conn.;  .1.  G.  Brill  Co..  Philadelphia.  Pa.;  Harold  P.  Brown, 
New  York ;  Brown  &  Co..  Inc.,  Pittsburg,  Pa. ;  Brown  Hoisting 
Machinery  Co.,  Cleveland,  O. ;  Bryant  Electric  Co..  Bridgeport, 
Conn. ;  Buckeye  Steel  Castings  Co..  Columbtis,  O. ;  Bucyrus  Co., 
South  Milwaukee,  Wis. ;  Buda  Foundry  &  Mfg.  Co.,  Chicago,  111. ; 
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Buffalo  Forge  Co.,  Buffalo,  N.  Y. ;  Bullard  Machine  Tool  Co.. 
Bridgeport,  Conn. ;  Buruham,  Williams  &  Co.,  IMiilacU'lphia,  Pa. ; 
liutler  Drawbar  .Vttacluuont  Co.,  CK'velaiul,  U. ;  Cambria  Steel 
Co.,  riiiiadfipliia.  l*a. ;  Camel  Co.,  Chicago,  111.;  Carbon  Steel 
Co..  Xew  York;  I'liilip  Carey  Mfg.  Co.,  Cincinnati,  O. ;  Carnegie 
Steel  Co.,  riltsburg,  I'a. ;  (.'heuowelh  &  McNamee,  Jinmklyu, 
.\.  Y. ;  Chicago  Car  Heating  Co.,  Chicago,  111.;  Chicago-Cleveland 
Car  Booting  Co.,  Chicago.  III.;  Chicago  I'neumatic  Tool  Co., 
Chicago,  111.;  Chicago  Bailway  Equipment  Co.,  Chicago,  111.; 
Chicago  \'arnisli  Co.,  Chicago,  111.;  Chillon  I'aint  Co.,  New  York; 
Clevehmd  Car  Si>ecially  Co.,  Cleveland,  O. ;  Cleveland  City  Forge 
&  Iron  Co.,  Cleveland,  O.  ;  Clevehind  Frog  &  Crossing  Co..  Cleve- 
lan.l.  <». ;  ("ling  Surface  Co.,  Buffah>.  N.  Y. ;  \V.  11.  I'oe  Mfg.  Co., 
I'rovideuee.  U.  1.;  Cohuubia  Fire  Craeker  (3o.,  Bucyrus,  U. ; 
Cohunbia  Nut  iS:  Itolt  Co.,  Inc.,  Bridgeport,  Conn.;  Commonwealth 
Ste.-i  «'...,  St.  l.ouis.  ^lo. ;  J.  It.  iV  J.  .M.  Cornell  Co.,  New  York; 
Cons(di<lated  Car  Heating  Co..  .New  York;  Cou.solidaie  I  Cross-Tie 
Co..  .New  York;  Coii.solidated  Ilailway  Filectric  Lighting  <&  Fquip- 
meut  Co..  New  ^(trk ;  Consolidated  Safety  \'alve  Co.,  New  York; 
Continuous  Bail  Joint  Co.  of  .Vmerica,  Newark,  .\.  J.;  Continu- 
oius  ICail  A:  .Mfg.  Co.;  Inflianap<dis.  Ind. ;  \V.  \V.  Converse  &  Co., 
Palmer.  .Mass.;  Cooper  Hewitt  Kleclric  Co.,  New  York;  Crago  & 
l»ohtn.s|e<lt,  Cadotte,  Wis.;  Crane  Co..  Chicago,  III.;  Crocker- 
Wheeler  Co..  .\mpere.  N.  .1.;  Curtain  Supi>ly  Co..  <"hi<agi>.  III.; 
Hama.scus  Prake  Beam  Co..  St.  Louis,  Aio. ;  Hamascus  P.iunze 
Co..  Pittsburg,  Pa.:  Havis  Kxpansion  T<m>1  Boring  Co.,  St.  Loui.s, 
.Mi».  :  .lohu  l)avis.  Co.,  Chicago.  111.;  Havis  I'ressed  Steel  Co., 
Wilminirton.  I»el.  ;  Hearborn  I>rug  &  ("liemi<-al  Co..  Chicago,  III.: 
{►etroit  Lubricator  Co..  iN-troit,  .Mich.;  Hetroit  Seamless  Tub^ 
Co..  Hetroit.  .Mich.:  F.  W.  Hevoe  iV  C.  T.  Keyiiolds  Co.,  New 
York:  niaunmil  Kid>l>er  < 'o..  .\kron.  O.  ;  Panl  IMckinson.  Chicago, 
111.:  Hilworlh.  Porter  &  Co..  Pittsburg.  Pa.:  Draper  Mfg.  Co., 
Port  Huron.  .Mi(li. ;  Dnses  .Alachine  Tool  Co.,  Cincimiati.  (). ; 
Hressel  Railway  Lamp  W<uk.s.  New  York;  Huff  .Mfg.  Co..  INlts- 
burg.  J*a.:  Hukesmifh  .\ir  Brake  Co.,  Pitt.sburg,  Pa.;  Lastern 
(Jranite  UcKdiug  Co..  New  York;  Kdison  .Mfg.  Co..  .New  York; 
Kdna  Smelting  iS:  Betining  Co.,  Cincinnati.  ( ).  ;  O.  .M.  Fdwards 
Co.,  Syracuse.  .N.  V.;  Kli'dric  Controller  iV:  Supply  Co..  Cleve- 
land. <">. :  Klectri*-  Storage  Mattery  Co..  Philadelphia.  Pa.:  Klectro- 
Hynamic  Co..  P.ayonne.  .N.  .1.;  Kllloit-Fisher  Co.,  Philadelphia, 
Pa.:  Klliott  Frog  A:  Switch  Co..  Fast  St.  I»uis,  111.;  Fmpirte 
Safety  Tread  Co.,  I'.rooklyii,  .N.  Y. ;  Kwald  Iron  Co..  St.  I>ouis, 
.Mo.:  Fail-banks.  .Morse  &  Co..  Chicago.  111.;  Falls  Hollow  Stay- 
bolt  Co.,  Cuvahoua  Falls.  O.  ;  Farlow  Draft  <iear  <'o..  Paltimore, 
.Md. :  Fe<leral  <'o.,  Chicago,  III.;  Federal  Mfg.  Co..  Flyria.  O. ; 
Flannery  P.olt  Co..  Pittsburg,  Pa.;  FI(M»d  &  Conklin  Co.,  Newark. 
.N.  .1.;  Foote.  Hurt  iV  Co..  Cleveland,  (). ;  Foster  Fngineering  Co., 
.Newark.  N,  .1.:  Waller  H.  Foster.  .New  York;  Franklju 
Mfg.  Co.,  Franklin,  Pa.;  Franklin  Bailway  Supply  Co.. 
Franklin,  Pa.;  Frost  Bailway  Supply  Co..  Detroit  Miih. ;  Ftdler 
Bio.s.  iS:  Co..  New  York;  <ialena  Signal  Oil  Co..  Franklin.  Pa.; 
<iail<Hk  Packing  « 'o..  New  York;  Harney  J.  ♦Jelir.  Waynesboro, 
Pa.:  Ceiieral  Fh'ilric  <'o.,  New  York:  Ceneral  Bailway  Signal 
Co,.  Buffalo.  N,  Y. ;  (;erman-.\meri<an  C.ir  Lines.  Chicago,  111.; 
Cold  Car  Heating  iVc  Lighting  ('o.  New  York;  Wm.  (Joldio.  .Ir..  & 
Co.,  West  liay  City.  .Mich.;  (Joldschmidt.  Thermit  Co..  New 
York;  (JocM^lwin  Car  <*o.,  N«'w  York;  (Jould  Coupler  Cct.,  New 
York;  (irt>«'nlee  Bros.  &  Co.,  B<Mkford,  111,;  (Jrithn  Wheel  Co., 
Chicago.  III.;  Crip  Nut  <'o.,  Chicag<»,  111.;  Hageman  Metallic 
H<.se  Co.,  Chicaa;<».  111.:  Hale  &  Kilburn  .Mfg.  Co.,  Philaihdphia, 
I'a.:  Hall  Signal  Co..  .New  York:  Handlin-Pu(  k  .Mfg.  Co..  St. 
Louis.  .Mo.;  Hart  Steel  Co..  New  York;  Hartf(U"d  Btd)ber  Work.s 
Co..  Hartford.  Conn.:  N.  L.  Havden  .Mfg.  Co.,  Columbus.  ("). : 
Heath  tV:  .Milligan  .Mfg.  ('(»..  Chicago.  111.:  lleiidy  .Machine  Co., 
Torrington.  Conn.:  Hess-Bright  .\Ifg.  Co..  Philach'lphia,  Pa.; 
Hewitt  Mfg.  Co..  Clucago,  111.:  Ilevwood  Bro.s.  &  Wakefield  Co.. 
Wakefield.  .Ma.s.s. :  Hill.  Clarke  &  Co.,  P.oslon.  Mass.;  Home 
Bubber  Co..  Trenton,  .N.  .1.;  Homest<'ad  Valve  .Mfir.  Co..  Pitts- 
burg. Pa.;  Hubbard  A:  Co.,  Pittsburg,  Pa.:  Huiit-Si.iller  .Mfg. 
Corporation.  South  Boston.  M;i.s.s.  ;  Hossey-|{inns  Sllo\eI  ('(».. 
Pittsburg,  Pa.:  C.  B.  Iliitchins  vV  Sous,  Detroit.  .Mich.;  Illinoi.s 
Steel  Co.,  Chicago,  HI.;  Independiut  Bailroad  Supply  Co..  Chi- 
cago. 111.;  Industri.il  Works.  I'.ay  City.  Mich.:  lngers<dl-Sergeant 
Drill  Co..  .New  York:  Ingold.sby  .\utomatic  Car  < 'o..  St.  Louis, 
Mo.;  International  Correspondence  Schools.  Bail\\<nv  Department. 
Chicairo.  II'.:  Iiit>Tiiat  ional  < 're<isoiing  iV  ( "oust  ruction  Co., 
Calvestoii,  Tex.;  Inter!nitii>nal  Fence  &  Fireprooting  <'<►..  Colum- 
bus, n. ;  Intenialional  .Nickel  Co..  New  S'firk :  hitfrtxitiounl 
ffiiiliriii/  .foiniiiil.  Philadelphi.M.  Pa. ;  Interstate  lOngineering  (^o., 
P.edford.  <). ;  Inm  City  Tik.1  Works.  Pittsburg,  Pa.;  A.  II.  Jack- 
son, P'reinont.  <). :  .lenkins  Bros..  New  York:  ^^'.  II.  .lohns-Man- 
ville  Co.,  New  York:  J.  B.  .lohnson  iS:  Co..  Bichmond.  Va. ; 
Jones  &  lijiughlin  Steel  C(k.  Pittsburg,  Pa.;  B.  M.  Jones  &  Co.. 
B.Ksion.  .M.iss.:  Philip  S.  Justice  iV  C(k,  Philadelphia,  Pa.; 
KalaimiziM*  Uailway  Sui)ply  Co..  Kalama/.oo,  Mich.;  Keefer  Bail- 
way  Tie  Co..  Cincinn.-iti.  (>.  :  Keith  Mfg.  Co.,  Sagamore,  Mass.; 
Thomas  Kendrick.  (ilenwtMKi  Springs.  ( 'ol. ;  Kenui<ott  Water  Soft- 
ener Co..  Chicago.  HI.:  Fdwin  B.  Kent  &  Co..  Chicago.  III.: 
Kerr  Turbine  «'o..  Well.sville.  .N.  Y, ;  Keystone  Lantern  Co.,  Phila- 
delphia, Pa.;  King-Lawson  Car  Co..  Aliddlelown.  Pa.;  Kinsman 
Bhx'k  System  Co.,  .New  York;  KrijisMason  Machine  Co..  Phila- 
delpliia.  Pa..  liackawaniia  Steel  Co..  New  York;  lijindis  Machine 
Co.,  Wa.vnesboro.  Pa.:  Lanilis  T<Md  Co.,  W.-iynesboro.  P.i. ;  lyjiw- 
rence  Switch  (.'o.,  Dululh.  .Miiui.  ;  Ii«'high  Portland  Cement  Co., 
.MIentown.  Pa.:  C.  Lcnilw)  ke  tV:  Co..  .New  York;  .7.  S.  T>eslip, 
Paterson.  .N.  J.:  <;ustav  Liudenthal,  New  Y'ork  ;  I>ick  .T<unt  Pipe 
Co.,  New  York:  IxMomotive  ,\p|)liance  Co..  Chicago,  HI.;  Lodge 
A  Shii)lev  Machine  Tool  Co..  Cinciiuiali.  O. :  lyorain  Steel  Co.. 
Philadeli.hia.  Pa.:  Ixird  Flectric  Co..  Moston,  Ma.ss. :  F.  IT.  Lovell 
&  Co..  .New  York:  r/)we  Bros.  Co..  Davton.  f ).  ;  John  r.,iicas  & 
Co..  Philadelphia.  Pa.:  Liikens  Iron  &  Steel  Co..  Coatesville.  Pa.; 
Lunkenheimer  Co..  Cincinnati.  O. :  .Macr,er)d.  Walter  A:  Co., 
Cincinnati.  (>. :  Madeira.  Hill  &  Co.,  Philailelphia,  Pa.:  Alagnii.s 
Metal  Co.,  P.uffalo.  N.  Y. :  M.ahoney  Bailroad  Ditching  Machine 
Co.,  Vincenncs,  Ind.;  A.  Major,  New  York;  Manning,  Maxwell  & 


Moore,  New  York ;  Manufacturing  Co.,  Carlisle,  Pa. ;  Maryland 
Steel  Co.,  Philadelphia,  l*a. ;  Mason  Regulator  Co.,  Boston,  Mass.; 
John  W.  Masury  &  Son,  New  York ;  Matthews-Northrup  Works, 
Buffalo,  N.  Y.  ;  McConway  &  Torley  Co.,  Pittsburg,  Pa. ;  McCord 
&  Co.,  Chicago,  HI.;  Mechanical  Bubber  Co.,  Chicago,  HI.;  Me- 
chanical Bubber  Work.s,  Cleveland.  O. ;  Merrill-Stevens  Mfg.  Co., 
Kalamaz(K),  .Mich. ;  .Merritt  &  Co.,  I'hiladelphia,  Pa. ;  Middletown 
Car  Works.  Middletown.  Pa. ;  Midvale  Steel  Co.,  Philadelphia. 
I'a. ;  Miller  Anchor  Co.,  Norwalk.  O. ;  W.  H.  Miner  Co.,  Chicago, 
III.;  Monarch  Coupler  Co.,  Detroit,  Mich.;  Moran  B'lexible  Joint 
<"o..  I>uiisville,  Ky. ;  Mo<lern  Frog  &  Crotssing  Works,  Chicago, 
HI.;  Morse  CVxle  (Telegraph;  Signal  Co.,  Milwaukee,  Wis.; 
.Morse  Twist  Drill  Co..  New  Bedford,  Mass.;  Municipal  Engineer- 
ing &  Contra<-ting  Co..  Chicago,  HI.;  Murphy  Varnish  Co.,  New- 
ark. N.  J.;  Nathan  .Mfg.  Co..  New  York;  National  Lock  Washer 
Co.,  Newark.  .N.  J.;  .Natioiutl  Malleable  Castings  Co.,  Cleveland, 
(). ;  National  .Meter  Co.,  New  Y'ork;  National  Railway  Publica- 
ti<m  Co.,  .New  York;  National  Surface  (Juard  Co.,  Chicago,  III.; 
National  Tube  Co.,  Pittsburg.  Pa.;  Nernst  I^amp  Co.,-  Pittsburg, 
Pa.;  New  Jersi\v  Tube  Co..  Newark.  Js^  J.;  Newman  Clock  Co., 
Chicago.  111.;  New  York  Air  Brake  Co.,  New  York;  New  York 
Belting  &  Packing  Co.,  New  York;  (}e<»rge  P.  Nichols  &  Bro„ 
Chicago,  III.;  .Niles-P.ement-Pond  Co.,  New  York;  Norfolk  Creo- 
>oting  Co..  .Norfolk,  Va. ;  .Norton  (Jrinding  Co.,  Worcester,  Mass.; 
Odnikirk  Swil<h  iS:  Signal  Co.,  Cleveland.  ().  ;  Ohio  Injector  Co., 
Chicago.  III.;  Oil  iS:  Waste  Saving  Machine  Co.,  I'hiladelphia.  Pa.; 
David  E.  Ol'js,  Newark.  N.  J.:  ()ld  Dominion  Iron  &  Nail  Works, 
BicluiKuid.  \'a. :  Oliver  .Machinery  Co.,  (irtind  Rapids,  Mich.; 
Otto  (J.is  Engine  Works.  Chicago,  111.;  Pantasote  Co..  New  York; 
Patterson  S.irgeiit  Co..  Cle\eland,  i>. :  Peerles.s  Bubber  Mfg.  Co.. 
.New  York;  Peiin.sylvania  Steel  Co..  Pliiladeli)hia.  Pa.;  Perry  Side 
B<'ariiig  Co..  Joliet.  111.;  PettilM>ne,  Muliken  &  Co.,  ('hicago.  111.; 
Pitt  Car  <;ate  Co..  .New  York;  Pitt.sburg  Spring  &  Steel  Cx)., 
Pittsburg.  Pa.;  H.  K.  Porter  &  Co.,  I'itt.sburg,  Pa.;  Pratt  & 
Lambert.  New  York;  Pratt  &  I^etchworth  Co.,  Buffalo.  N.  Y. ; 
Presst'd  Car  Steel  Co.,  New  York:  I'rosser.  Thomas  &  Son,  New 
Y<M-k :  Protectus  Co..  Philadelphia,  Pa.;  Pylo-National  Elecfric 
He.idlight  Co..  Chicago,  111.;  Quaker  City  Bubber  Co.,  Philadel- 
phia. I'a.:  lf<iUrinul  (Imrttr,  .New  Y'ork;  Bailroad  Supply  Co., 
Chicago.  111.;  Ifdilirai/  Ai/r,  Cliicagf>.  III.;  Jfnihcay  and  Locomo- 
tirr  knifiiiif  riiifi.  New  Y'ork;  Bailway  Appliances  (>),,  (.Hiicago. 
111.;  Railway  E(|ui|)ment  &  Publication  (>>..  New  Y'ork;  Bailway 
List  Co.,  Chicago.  II!.;  liuihruy  Maxtrr  ilrchnnir,  Chicago,  111.; 
Railway  .Materials  Co.,  Chicago,  III.;  linilway  and  Enginicring 
h'rririr,  Chi<ago.  HI.;  Bailway  Steel-Spring  Co.,  New  Y'ork; 
Ralston  Car  Co.,  Chicago,  III.;  Ramapo  Iron  Works,  Hillburn, 
.N.  Y.  :  Rami  Drill  Co..  .New  Y'ork;  Raymond  Concrete  Pile  Co., 
Chicago,  111.;  F.  E.  Reed  Co..  Worcester.  Ma.ss.  ;  Arthur  E.  Rendle, 
.New  York;  Robins  Conveying  Belt  Co..  New  Y'ork;  Rockwell  En- 
gineering Co..  New  York:  Roger  Balla.st  Car  Co.,  Chicago,  111.; 
Rostand  Mfg.  Co.,  New  Haven,  Conn.;  G.  Rou.v,  New  Y'ork; 
Ri-ssell.  Burdsall  &  Ward  liolt  &  Nut  C/o.,  Port  Chester,  N.  Y. ; 
Safety  Car  Heating  <k  Lighting  Co.,  New  York;  St.  IjOuIs  Car 
Co..  St.  Ivouis,  .Mo.;  St.  I^uiis  Car  \Mieel  Co..  St.  rx)uis.  .Mo.; 
St.  lyouis  ExpaufhHl  Metal  I'ireproofing  Ca>.,  St.  Ix)uis.  Mo. ;  St. 
I^uiis  .Malleable  Ca.sting  Co..  St.  Ixmi.s.  Mo.;  Schoen  Steel  ^^'heel 
Co..  Philaileljdiia.  Pa.;  Scranton  Bolt  &  Nut  Co..  Scranton.  Pa.: 
Scullin-iJallagher  Iron  &  Steel  Co..  St.  Ixiuis.  Mo.;  Seitz  Bras., 
Tiffin,  (►.  :  Wm.  Sellers  &  Co..  Inc..  Philadelphia.  Pa.;  Shewin- 
Williams  Co.,  Cleveland,  O. ;  Simmons  Hardware  Co..  St.  Ix)uis, 
Mo.;  Simidex  Bailway  .Appliance  Co.,  Chicago,  III.;  M.  A.  Singer, 
New  Y'(U"k  :  James  B.  Sipe  &  Co..  .\llegheny.  Pa.;  Smith  Boltless 
Rail  Joint  Co..  Homestead,  Pa.;  Edward  Smith  &  Co.,  New  Y'ork; 
John  (J.  Snyder.  .\lt(M>mi,  Pa.;  South  .\tlantic  Car  &  Mfg.  Co,, 
Waycross.  (Ja.;  Southern  Exchange  <^'o..  New  Y'ork;  Spaulding 
Print  I'aper  Co.,  Moston.  Mas.s.  ;  Sprague  Ele<'tric  Co.,  New  Y'ork; 
N.  Stafforil  Co.,  New  Y<M-k :  Stamlard  Coupler  Co.,  New  York; 
Standard  PaiiH  Co..  New  York;  Standard  Sectional-.Yutomatic 
Car  Journal  Lubricator.  New  Y'ork;  Standard  Steel  Works.  Phila- 
delphia. Pa.:  Star  Bra.s.s  Mfg.  Co.,  Boston,  Ma.s.s. ;  A.  C.  Stiles 
Metal  C<».,  Ne^w  Iliiven.  Conn.;  Storrs  Mica  Co.,  O.swego,  New 
Y'ork:  S.  II.  Summerscales.  Winnipeg,  Canada;  Swan  &  Finch 
Co.,  New  York:  T.  II.  Svmington  Co..  Baltimore.  Md. :  Ta  Image 
.Mfg.  C....  (Meveland.  O.  ;  J.  Thi<dlier.  New  York;  Thomas  Tanty 
Co.,  New  Y'ork:  Trojan  Car  Coupli>r  Co..  New  York;  Trussed  Con- 
crete Steel  Co..  Delr(ut.  Mich.;  Tyler  Tube  &  Pipe  Co..  Ne«\ 
Y'(Mk ;  H.  B.  riiderw(M)d  &;  (*<>.,  Philadelidiia.  Pa.;  Underwood 
Type.writer  Co..  New  York;  Union  Spring  &  Mfg.  Co.,  Pittsburg, 
Pa.:  Union  Steel  Casting  Co.,  Pittsj)urg,  Pa.;  Union  Switch  & 
Signal  Co.,  Pittsburg.  Pa.;  T'nite<l  Injector  Co..  New  Y'<trk ; 
Unitnl  4fc  <;iobe  Rubber  Mfg.  Co.,  Trenton.  N.  J.;  United  States 
Light  iV  Heating  <'o..  New  York;  United  Stales  Metal  &  Mfg. 
Co..  New  Y'ork:  United  States  Steel  Products  Export  (^o..  New- 
York:  Universal  Railway  Supply  Co..  Baltimore.  Md. :  Vacuum 
Cleaner  Co..  New  York;  V;ilentine  &  Co..  New  Y'ork:  W.  T.  Van 
Dorn  Co.,  Chicago,  111.;  Verona  Tool  Works.  Pittsburg.  Pa.; 
Victor  Stoker  Co..  Cincinnati.  O. :  .1.  II.  Walters.  .Yugusta,  Ca. : 
Washburn  Co.,  Miiuieapolis.  Miini. :  Weber  Bailway  Joint  Mfg. 
Co.,  New  York;  Wellman  &  Stre(>t,  New  York;  Wellman-Seaver- 
:Morgan  Co..  New  York:  Wells  Light  .Mfg.  Co..  New  Y'ork:  West 
Disinfectinir  Co..  X<>w  Y'ork:  Western  Steel  Car  &  Foundr.v  Co.. 
Chicago.  111.:  Western  Tid)e  Co..  Kewanee.  111.:  Western  Wheel 
ScraiMr  Co..  .\urora.  III.:  We.st inghouse  .\ir  Brake  Co.^  Pitts- 
burg, Pa.:  Westinghou.se  .Vutomatic  .\ir  &  Steam  Coupler  Co., 
Pittsburg.  Pa.;  Westinirhou.se.  Church.  Kerr  &  Co.,  New  Y'ork; 
Westinghouse  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.;  Westinghou.se 
Machine  Co.,  East  Pittsburg.  I'a.  :  Westinghotise  Traction  Brake 
Co.,  Pittsburir.  Pa.:  Wm.  Wharion.  Jr.,  &  Co..  Inc.,  Philadelphia, 
Vn.:  Wheel  Truing  P.rake  Shoe  Co..  Detroit.  .Mich.:  White  Enamel 
T.'efrigerator  Co..  St.  Paul,  Minn.  ;  WiHiam.s.  Brown  &  Far'e. 
Phila.lebdiia.  Pa.:  James  (}.  WiL^on  Mfg.  Co..  New  York:  (i.  S. 
Wood.  Chicairo.  111.;  R.  D.  AVoml  &  Co.  Philadelphia,  Pa.;  Wvnien 
&  Cordon.  AVoncsler,  Ma.ss.:  Y'ale  &  T<»wne  Mfg.  Co.,  New  York: 
Y'awman  &  Erbe  Mfg.  Co..  Rochester.  N.  Y. ;  Yetman  Transmit- 
ting Typewriter  Co.,  New  York, 
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MASTER  MECHANICS'  ASSOCIATION. 

The  Thibty-eighth  Annual  Convention. 


The  convention  was  opened  June  14  at  the  Oriental  Hotel, 
Manhattan  Beach,  hy  the  president,  Mr.  P.  H.  Peck.  Among 
other  matters,  his  annual  address  hrlefly  mentioned  the 
Amebican  Bngineeb  tests,  announcing  the  fact  that  the  neces- 
sary funds  for  that  work  were  in  the  hands  of  the  association. 
The  speaker  also  referred  to  the  tests  on  locomotive  bollei-s 
which  are  to  be  undertaken  in  the  future.  The  adoption  of 
representative  membership  of  the  association — which  had  al- 
ready met  with  responses  representing  about  25  per  cent,  of 
(he  total  number  of  locomotives  in  the  country — would  provide 
funds  for  such  Investigations  In  the  future.  The  president 
(bought  that  much  valuable  work  could  be  done  In  standardiz- 
ing locomotive  parts,  as  had  been  done  by  the  Master  Car 
Builders'  Association.  In  the  matter  of  shop  practice,  he  de- 
plored the  conditions  requiring  "100-ton  locomotives  to  be 
maintained  In  50-ton  shops."  The  address  was  brief,  and 
touched  upon  the  most  important  work  before  the  association. 

The  report  of  the  secretary  showed  the  total  number  of 
active  members  to  be  738;  associate,  17,  and  honorary,  38;  a 
total  of  793.  The  secretary  announced  that  the  amount  in 
hand  for  the  American  Engineeb  tests  was  $3,077.34.  Ac- 
cording to  the  change  in  the  constitution  last  year,  the  rail- 
roads had  been  Invited  to  appoint  representative  members, 
responses  having  been  received  from  30  roads.  The  secre- 
tary explained  that  no  Increase  of  dues  was  contemplated, 
the  cost  of  conducting  tests  and  experiments,  however,  would 


be  provided  by  assessments  among  the  railroads  through  repre- 
sentative membership. 

The  treasurer's  report  showed  a  balance  of  |1,535.29  in  the 
treasury,  with  all  bills  paid. 

At  this  point  Mr.  Edward  Sauvage,  consulting  engineer  oi 
the  Western  Railway  of  France,  was  given  the  privileges  of 
the  floor.  They  were  also  given  to  Mr.  J.  D.  Benjamin,  repre- 
senting the  Traveling  Engineers'  Association.  Mr.  Godfrey 
W.  Rhodes  was  elected  an  honorary  member  of  the  associa 
tion,  in  view  of  his  retirement  from  railroad  service  and  his 
past  valuable  services  to  the  association.  This  is  a  deserved 
tribute  to  Mr,  Rhodes,  than  whom  no  member  of  the  associa- 
tion has  been  more  helpful  or  faithful  for  more  than  20  yeans. 

COMMITTEE   BEPOBTS. 

Some  of  these  reports  appear  in  abstract  In  this  issue  ana 
others  will  appear  next  month.  The  discussions  will  be  re- 
ferred to  separately,  as  follows: 

Pbopeb  Loading  of  Locomotives. — Mr.  C.  H.  Hogan  presented 
this  report,  a  special  feature  of  which  is  the  list  of  articUis 
on  the  subject  of  loading  of  locomotives  which  have  appeared 
in  the  technical  press  and  before  the  tec-hnical  associations. 
In  addition  to  this  list,  the  report  includes  opinions  of  a 
number  of  members  of  the  association  on  the  proper  assign- 
ment of  loads,  which  were  very  briefly  stated.  Mr.  Hogan 
emphasized  the  importance  of  reducing  the  number  of  cars 
to  carry  a  given  load,  and  strongly  recommended  the  use  of 
dynamometer  cars  in  rating  locomotives.  Mr.  Wallace  (D., 
M.  &  N.)  thought  that  the  rating  of  locomotives  should  be  left 
to  the  officers  on  the  divisions  where  the  engines  are  used. 
Mr.  H.  H.  Vaughan  {Canadian  Pacific)  thought  It  would  be 
valuable  to  know  from  a  number  of  roads  the  percentage  of 
theoretical  tonnage  which  could  be  handled  satisfactorily.  He 
considered  it  economical  to  carry  as  heavy  a  load  as  practicable 
without  taking  too  long  time  on  the  road.  The  time  was 
more  a  transportation  than  a  mechanical  question.  Reduc- 
tions could  be  made  occasionally  when  special  conditions 
caused  undue  detentions.  His  remarks  tended  toward  the 
opinion  that,  within  reasonable  limits,  (say  speeds  of  10  to 
15  miles  an  hour),  the  heavier  locomotives  are  loaded  the 
better.  He  would  like  to  know  of  any  use  of  a  reduced  rating 
to  take  care  of  poor  condition  of  engines  because  of  having 
been  long  out  of  the  shops.  Mr.  G.  R  Henderson  pointed  to 
the  facts  that  schedules  are  usually  prepared  by  transportation 
officials  without  considering  mechanical  questions,  and  that 
officials  gave  a  high  place  to  large  tonnage  without  consider- 
ing whether  it  was  economically  handled.  Mr.  F.  H.  Clark 
(C,  B.  &  Q.)  agreed  with  Mr.  Vaughan  as  speeds  of  10  to  15 
miles  per  hour,  the  economical  loading  of  locomotives  being 
that  which  may  be  handled  at  such  speeds. 

Mr.  E.  Sauvage  spoke  of  locomotive  loading  methods  in 
France,  where  fictitious  grades  were  used  in  order  to  take 
account  of  momentum.  Tonnages  were  fixed  for  fair  condi- 
tions, and  extra  premiums  were  given  engineers  for  taking 
extra  loads.  He  also  referred  to  the  payment  of  money  pre- 
miums to  engineers  in  France.  Loading  was  not  too  heavy  in 
France,  because  the  cost  was  known  to  increase  with  over- 
loading. He  spoke  too  briefly  on  this  important  question. 
Mr.  A.  E.  Manchester  (C,  M.  &  St.  P.  Ry.)  spoke  of  a  method 
whereby  the  division  superintendent  kept  a  daily  statement  of 
tonnage  handled  and  coal  used  to  haul  It.  The  figures  were 
almost  instantly  available,  which  made  it  possible  to  keep 
very  close  check  on  the  cost  of  fuel  and  the  condition  of  loco- 
motives, the  condition  being  Immediately  reflected  In  the  cost. 
He  laid  special  stress  upon  the  necessity  of  providing  "filling 
up"  points,  where  additional  tonnage  may  be  taken  if  It  can 
be  hauled,  trains  to  be  started  out  with  loads  which  would  be 
sure  to  get  over  the  road.  This  would  interest  the  men  in  the 
tonnage  as  well  as  the  mileage.  Mr.  F.  M.  Whyte  suggested 
paying  train  and  engine  crews  on  the  tonnage  basis. 

Locomotive  Tests  at  St.  Louis  Exposition. — Mr.  F.  H.  Clark 
presented  this  brief  report,  and  stated  that  the  final  records  of 
the  tests  of  eight  locomotives  at  St.  Louis  were  very  nearly 
ready  for  the  printer,  and  would  appear  In  book  form.  The 
/•ommlttee  was  continued  for  report  next  year. 
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KKltmrs    OF    COMMITTEKS. 
Lt>COMOTIVK      DBIVINU      A.NU     TkUCK      AXLKS      A.NU      LOCOMOTIVB 

FoK(;iN<:s. — Mr.  Forsyth  moved  that  the  proposed  speciflcationa 
be  submitted  to  letter  ballot.     Carried, 

S»iBi.\KAt.E  Allowance  job  Tibes.— Air.  F.  F.  Gaines  (P.  & 
R.  Ry.)  did  not  see  why  there  should  be  any  discrimination 
as  to  increasing  shrinkage  for  different  diameters.  He  also 
approved  of  heavier  wheel  treads  for  cast  steel  centers.  Mr. 
G.  W.  West  supported  the  opinion,  and  had  found  It  desir- 
able to  increase  the  shrinkage  to  guard  against  loose  tires. 
Mr.  A.  E.  Manchester  believed  that  a  return  to  the  heavy 
rims  used  with  cast  iron  was  necessary.  Cast  steel  wheels 
had  been  made  too  light  to  secure  suflBcient  arch  effect  betwe»^n 
spokes.  Mr.  Mcintosh  did  not  consider  cast  steel  at  fault,  but 
rather  the  light  sections.  Mr.  W.  E.  Symons  raised  the 
question  of  the  possible  compression  of  filling  blocks  of  wheels 
with  cut  rims.  He  desired  further  investigation  of  this  by  the 
committee.  Mr.  F.  M.  Whyte  spoke  of  the  deformation  of 
the  wheel  centers  by  the  shrinkage  of  tires,  giving  figures 
.from  a  test  which  indicated  the  necessity  to  strengthen  spokes 
as  well  as  rims.  In  the  early  ai)i>lication  of  cast  steel  the 
temptation  to  save  too  much  weight  was  yielded  to.  Mr. 
Deems  moved  to  refer  the  subject  back  to  the  committee  tft 
consider  the  matter  of  design  of  wheel  centers,  as  well  as 
shrinkage  of  tires. 

MoTiVK  PowKB  Tkrminai  s. — Mr.  D.  R.  McBain  presented  this 
report.  Mr.  H.  H.  Vaughan  spoke  of  the  recent  iniprovementH 
in  roundhouses  and  equipments  for  them  on  the  Lake  Shore 
and  Canadian  Pacific  roads.  He  had  observed  good  results  with 
direct  radiation  systems.  Mr.  Gaines  enii)hasized  the  inipoi- 
tance  of  good  track  arrangements  at  roundhouses.  Ash  hami- 
ling  facilities  and  heating  systems  were  discussed,  but  nothinLr 
new  was  re<-ommended.  Mr.  F.  M.  Whyte  had  found  thar. 
mechanical  devices  for  handling  ashes  do  not  meet  with  favor 
and  that  a  large  majority  prefer  the  pit  method. 

Wateb  Softening  fob  Locomotive  Use. — Mr.  Manchester 
spoke  In  favor  of  tender  tank  treatment  for  use  as  a  prelim- 
inary to  the  installation  of  water  treating  plants.  Mr.  Pratt 
preferred  tender  tank  treatment  to  no  treatment  at  all.  Mr. 
Walsh  expressed  appre<'iation  of  water  treating  plants,  but  he 
was  using  tender  treatment  where  the  road  could  not  afford 
to  apply  treating  plants.  There  was  comparatively  little  dis- 
cussion. 

Service  of  Locomotives. — This  report  revealed  the  surprls 
ing  fact  that  the  total  time  which  a  locomotive  Is  in  the  hands 
of  the  motive  power  department  is  usually  less  than  25  per 
cent.;  that  the  actual  running  time  was  but  28  per  cent.,  and 
the  rest  of  the  time  represented  absolute  Idleness  of  the  en- 
gine. These  figures  were  obtained  In  actual  service  on  an 
Important  road.  Mr.  Clark  (C,  B.  &  Q.)  described  a  method 
of  keeping  track  of  the  time  service  of  locomotives,  which,  he 
believed,  would  accelerate  locomotive  movements  through  ths 
roundhouse.  Mr.  Gaines  had  found  it  very  advantageous  to 
keep  careful  records  of  the  movements  of  engines.  This  sub- 
ject hardly  received  the  attention  which  it  seemed  to  merit. 

Shop  Layouts. — This  excellent  report  was  presented  by  Mr. 
C.  A.  Seley.  This  report  Included  Mr.  Soule's  articles  re- 
printed from  the  American  Enctneer.  and  dealt  with  shop 
facilities,  appliances,  organization  and  personnel.  It  Is  a 
strong  plea  for  a  broad-minded  treatment  of  the  shop  ques- 
tion, which  makes  for  efficiency  and  adequacy  In  shops  to 
meet  the  requirements  of  the  times.  It  Is  the  most  Impor 
tant  discussion  of  the  subject  we  have  seen — advocating  new 
methods  to  meet  the  new  needs.  This  report  Is  worthy  of 
an  edition  de  luxe,  to  be  placed  on  the  desk  of  every  railroad 
official  In  the  country  who  has  anything  to  do  with  actual 
operation.  It  Is  a  powerful  argument  In  favor  of  business 
methods  in  providing  railroad  shops. 

Mr.  F.  F.  Gaines  spoke  favorably  of  the  idea  of  the  large 
shop,  and  criticized  prevailing  methods  of  comparing  output  of 
shops  on  a  unit  basis  without  Including  a  great  deal  of  In- 
formation not  usually  given,  without  which  fair  comparisons 
cannot  be  made.  He  also  discussed  the  longitudinal  vs.  trans- 
verse shops.    I*rofe88or  HIbbard  spoke  of  the  personnel,  and 


was  glad  to  see  the  man  question  discussed  as  a  shop  qxxt^a- 
lion.  He  strongly  approved  the  plan  of  the  Baldwin  Locomo- 
tive Works  in  establishing  the  office  of  superintendent  of  ai>- 
l»rentices. 

L0C0.MOTIVE  Fao>T  Ends. — Mr.  Vaughan  expressed  gratifica- 
tion ul  the  generous  response  from  the  roads  in  supplying 
funds  for  finishing  the  study  of  the  proper  relation  between 
stacks  and  nozzles.  The  previous  work  had  been  found  valu- 
able in  practice.  The  question  of  diaphragms  was  the  mosi 
important  of  the  front  end  questions.  It  is  desirable  to  de- 
sign front  ends  which  will  be  self-cleaning  and  at  the  same 
time  interfere  as  little  as  possible  with  the  draft. 

The  committee  was  continued,  and  the  recommendation  to 
the  effect  that  the  results  be  published  in  the  American  Ex- 
GKNEER  was  Carried. 

individual  papers. 
Tecunical   Education   of  Railroad   Employees,   by   G.   M. 
Basjxjbu. — This  paper,  while  devoted  to  education,  was  really 
directed  toward  the  questions  of  labor  and  organization.     It 
brought  out  a  remarkable  discussion,  which  lasted  an   hour 
and  a  half,    Mr,  F,  F,  Gaines  had  found  it  necessary  to  "catch 
your  hare  before  you  cook  it,"  the  difficulty  being  to  get  the 
desirable  young  men.     Mr.   Tonge    (M.  &   St,   L,)    pointed    to 
the  necessity  for  providing  good  foremen,  in  order  to  educate 
apprentices.     He  did  not  say  how  the  foremen  should  be  had 
or  how  they  should  be  paid.     Dr,  Goss  spoke  of  the  opposition 
of  the  men  toward  apprenticeship,  which  he  felt  sure  would  be 
overcome,  as  the  workman  cannot  object  to  the  principle  ot 
training  his   own  son.     He   spoke   with   admirable   clearness 
and   decision  of  the  necessity  for   making  apprenticeship  at- 
tractive.    Separate   organizations   for   caring   for    apprentices 
had   been   found   necessary  in   manufacturing   establishments, 
and   would   i)robably  be  necessary  also  on   railroads.     Mr,  W. 
I).   Kobb   ((irand  Trunk)   described  the  apprentice  system  of 
that  road  with  its  40  per  cent,  of  apprentices.     This  interest- 
ing statement  will  be  referred  to  again  in  this  journal.     Un- 
(loul)tedly  Mr.  Robb's  apprentice  system  Is  the  most  extensive 
ou  this  continent.     Mr.  George  West   (N.  Y.,  O.  &  W.)  stated 
his  opinion  that  the  secret  of  success  in  an  apprentice  sys- 
tem was  "foremen  and  fairness,"     Mr,   J.  F.   Deems  believrd 
that  boys  were  about  the  same  as  they  were  40  years  ago. 
He  .said  "there  is  no  question  to-day  confronting  the  railroads 
of  this  country  that  is  so  important  in  all  its  bearings  an  1 
ramifications  as  this  question  of  the  proper  education  of  the 
employees  of  the  railroads."    Mr,  Parkes  (Michigan  Central) 
described  the  apprentice  system  of  that  road,  and  supported 
the  arguments  in  favor  of  apprentice  schools.     Mr.  J.  F.  Walsh 
(C.  &  O.)   gave  strong  support  to  the  paper,  and  specially  to 
the  contention  in  favor  of  placing  all  apprentices  on  the  same 
level,  whether  technical  school  graduates  or  not.     Mr.  W.  E, 
Symons  wanted  to  see  the  apprentice,  the  foreman  and  the 
master  mechanic  properly   paid.       "A  man  will   not  endure 
years  of  hardship  and  privation"  for  such  poorly  paid  posi 
tions.    Mr.  S.  W.  Miller   (Pennsylvania  Lines)   made  an  ex- 
cellent presentation  of  the  question  from  the  point  of  view  of 
a  successful  master  mechanic,  who  had  been  a  special  appren- 
tice after  completing  a  technical  school  course.     He  did  not 
agree  with  the  author  of  the  paper  as  to  the  special  appren- 
tice, but  said:     "I  do  not  believe  that  ten  years,  on  the  aver 
age,  Is  any  too  long  for  a  young  man  to  serve  as  a  special  au 
prentice."    The  speaker  showed   the  Importance  of  knowing 
the  men  and  getting  "close  to  them"  In  the  shop.       Others 
added  very  valuable  remarks  to  the  discussion.    The  tone  of 
the  remarks  indicated  that  great  progress  has  been  made  in 
the  attitude  of  railroad  men  toward  the  apprentice. 

Superheated  Steam  in  Locomotives, — Mr.  Vaughan  briefl>' 
reviewed  his  admirable  paper.  He  considered  the  Plelock  as 
the  most  promising  theoretically,  tut  he  doubted  Its  success 
practically.  As  to  results,  he  considered  the  fact  that  the 
superheater  was  shown  to  be  "as  good  as  a  -coinpound"  to  be 
very  Important.  On  4  months*  records  the  Schmidt  super- 
heater had  saved  10  per  cent,  over  the  2-cylInder  compound 
and  the  Cole  superheater  had  shown  Itself  to  be  as  good  as 
the  compound.     Lubrication  was  mentioned  as  a  most  impor- 
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taut  necessity  in  the  use  of  superheaters.  He  believed  it  pos- 
sible to  use  sight  feed,  displacement  lubricators.  It  was  not 
sufficient  to  oil  the  valves  and  expect  the  oil  to  go  down  to 
the  cylinders.  The  cylinders  must  be  oiled  separately.  Tlie 
speaker  believed  it  practicable  to  reduce  boiler  pressures  to 
175  lbs.  in  connection  with  superheating,  thus  gaining  aa 
amount  in  cost  which  would  offset  the  extra  cost  of  apply- 
ing superheaters.  The  paper  was  received  with  hearty  ai>- 
plause  of  appreciation.  Later  he  said  that  he  considered  the 
superheater  to  stand  about  10  per  cent,  better  than  a  com- 
pound, basing  this  upon  records  varying  considerably,  but 
taken  in  actual  service.  Mr.  Whyte  expressed  the  opinion  that 
if  10  per  cent,  on  the  total  coal  bill  could  be  saved  by  the 
superheater  which  was  in  use  only  when  the  cylinders  were 
using  steam,  the  superheater  furnished  the  best  possible  meth- 
od of  helping  the  fireman.  The  paper  was  so  complete  and 
satisfactory  as  to  lead  to  no  cniicism  and  little  discussion. 
Mr.  Sauvage  stated  that  Mr.  Vaughan's  paper  and  the  data  he 
had  obtained  in  this  country  would  lead  him  to  be  more  eager 
to  see  superheating  tested  in  France.  Mr.  Vaughan  wound  up 
the  discussion  by  stating  that  the  Canadian  Pacific  would 
soon  have  lOG  superheater  locomotives  in  service.  He  was 
prepared  to  believe  that  superheating  offered  a  satisfactory 
reason  for  not  using  compounds.  No  matter  what  could  be 
said  in  favor  of  compounds,  it  was  generally  understood  that 
they  had  more  engine  failures  than  simple  engines.  He  stated 
plainly  that  the  superheater  engines  were  the  best  on  the 
road  from  the  roundhouse  standpoint. 

TOPICAL   DISCUSSIONS. 

Wateb  Spaces  Abound  Fieeikjxes. — Mr.  Lawford  H.  Fry  pre- 
sented a  brief  statement  which  appears  in  this  issue  on 
page  247.  Mr.  T.  H.  Curtis  (L.  &  N.)  referred  to  the  break- 
age of  staybolts,  and  stated  his  belief  that  there  was  an  un- 
known law  governing  breakage,  in  which  the  boiler  pressure 
was  an  important  factor.  In  answer  to  a  question,  Mr.  F.  H. 
Clark  spoke  of  -Ji-in.  staybolts,  spaced  3  ins.  apart,  which 
were  applied  to  a  number  of  new  engines,  but  no  definite  re- 
sults had  yet  been  obtained.  Mr.  Deems  confirmed  Mr.  Fry  s 
statement  as  to  the  desirability  of  placing  the  outer  firebox 
sheet  vertically  in  order  to  avoid  conflict  of  the  bubbles  of 
steam  from  the  inside  sheet  with  down-coming  cold  water. 
Mr.  A.  E.  Mitchell  supported  the  idea  of  vertical  outside 
sheets.  Mr.  Fry  wanted  to  be  understood  as  referring  spe- 
cially to  fireboxes  in  which  the  sheets  were  approximateiy 
parallel.  W.  E.  Symons  believed  that  the  character  of  the 
water  decided  questions  of  design  of  fireboxes.  Dr.  Goss  bo 
lieved  it  impossible  to  get  the  water  spaces  too  wide  at  the 
mud  ring,  and  that  the  spaces  should  widen  as  rapidly  as 
possible  above  the  mud  ring.  Mr.  C.  A.  Seley  stated  that 
4Vj-in.  mud  rings  were  adopted  by  the  power  committee  of 
that  road,  the  water  spaces  being  the  same  width  all  around. 

The  topical  discussion  on  relief  and  by  pass  valves  re- 
sulted In  ordering  the  subject  referred  to  a  commlltee  to  re- 
I)ort  next  year;  so  also  did  the  discussion  on  automatic  loco- 
motive stokers. 

A  resolution  was  passed  thanking  the  contributors  to  the 
fund  for  the  continuation  of  the  Ameutcan  Engineer  tests. 

A  resolution  was  passed  amending  the  constitution  to  pro- 
vide for  extK;utive  members  in  the  same  manner  as  provided 
in  the  constitution  of  the  Master  Car  Builders*  Association, 
which  increases  the  number  of  officers  by  adding  six  exectttive 
members. 

The  attendance  at  the  convention  was  unusually  large,  the 
number  of  members  registered  being  298.  This  year  the  ex- 
hibitors numbered  220,  covering  40,000  sq.  ft.  with  exhibits, 
not  including  passageways.  Last  year  187  exhibitors  used 
2.5,000  sq.  ft.  of  space.  The  exhibits  were  well  attended  and 
carefully  studied. 

Messrs.  Deems,  A.  W.  Gibbs  and  A.  E.  Mitchell  were  ap- 
pointed a  committee  to  aid  in  Inaugurating  a  master  mechan- 
ics' dictionary,  to  be  published  by  the  Railroad  Gazette 

The  election  of  officers  resulted  as  follows :  President,  H.  F. 
Ball;  first  vice-president,  J.  F.  Deems;  second  vice-president. 


William  Mcintosh;  third  vice-president,  H.  H.  Vaughan;  treas- 
urer, Angus  Sinclair;  executive  members — G.  W.  Wildin,  C.  A. 
Seley,  A.  E.  Mitchell,  A.  E.  Manchester,  J.  F.  Walsh,  F.  H. 
Clark;  secretary,  J.  W.  Taylor. 

The  couventicn  adjourned  June  IG  after  very  successful 
meetings,  in  which  the  discussions  were  exceedingly  well  con- 
ducted. 


MASTER  CAR    BUILbERS'  ASSOCIATION. 


TuiKXy-NlNTU  A.NNUAL  CONVENTION. 


This  convention  was  called  to  order  by  the  president,  Mr. 
W.  P.  Appleyard.  In  speaking  of.  the  inierchauge  rultts,  he 
hoped  that  the  "golden  rule"  would  continue  to  guide  the 
association  in  governing  the  interchange  of  cars  in  the  great- 
est nation  in  the  world.  There  had  been  but  15  arbitration 
cases  submitted  to  the  arbitration  committee  during  the  year, 
and  this  indicated  the  satisfactory  way  in  which  the  rules 
were  working.  This  year  a  question  of  damage  by  flood  was 
to  be  brought  before  the  association.  Electric  traction  and 
its  probable  effect  upon  the  problems  of  the  association  was 
pointed  out  as  a  subject  to  be  provided  for.  The  steam  rail- 
road would  soon  have  active  competitors.  The  president  spoke 
impressively  of  the  necessity  of  educating  the  men  who  are  to 
carry  the  responsibilities  o£  the  future.  The  paper  on  the 
subject  of  education  of  recruits,  read  by  Mr.  Basford  before 
the  Master  Mechanics'  Association,  was  recommended  to  the 
attention  of  the  as.sociation.  Japan's  success  in  the  present 
war  constituted  an  example  showing  the  importance  of  educa- 
tion and  preparation.  Amoug  references  to  equipment  mat- 
ters more  side-play  to  couplers  was  considered  desirable,  and 
all  possible  steps  toward  a  standard  coupler  should  be  taken. 
The  address  was  high-minded,  thoughtful  and  polished,  and 
it  inspired  the  convention  with  a  serious  purpose  in  beginning 
its  work.  It  established  a  tone  for  the  convention  which  was 
sustained  to  the  end. 

The  report  of  the  secretary  and  treasurer  showed  a  bank 
balance  of  $4,545.42.  The  total  membership  was  stated  to  be 
607.  ;    ^v 

A  change  in  the  constitution  was  proposed,  having  for  Its 
object  an  extension  of  the  scope  of  eligibility  for  membership. 

Mr.  Edward  A.  Moseley,  secretary  of  the  Interstate  Com- 
merce Commission,  addressed  the  association.  His  chief  sub- 
ject was  the  application  and  administration  of  the  safety  ap- 
pliance law.  The  law  had  met  with  responses  beyond  the 
greatest  expectations  of  those  responsible  for  it.  The  number 
of  cars  found  defective  by  the  inspectors  of  the  commission 
had  been  reduced  in  a  remarkable  manner,  indicating  the 
si)irit  of  the  roads  in  carrying  out  the  law.  The  speaker  ex- 
pected soon  to  see  the  interchange  rules  practtically  the  same 
as  the  law  of  the  land.  His  remarks  were  very  complimentary 
to  the  railroads. 

COMMITTEE   BEPOBTS. 

Triple  Valve  Tests.— Mr.  Mcintosh  (C.  R.  R.  of  N.  J.)  pre- 
sented the  subject.  The  rei)ort  w^as  accepted  and  the  recom- 
mendations adopted  without  discussion. 

Brake  Shoe  Tests. — Dr.  Goss  read  the  report  in  abstract. 
It  was  accepted  without  discussion. 

Revision  of  Standards. — Mr.  C.  A.  Schreyer  (C.  A  N.  W.) 
presented  the  report.  These  concerned  dust  guard  plates, 
journal  box  lids,  wedges,  brake  heads  and  shoes,  brake  beams, 
coupler  yokes  and  other  details  contemplating  their  improve- 
ment In  important  ways,  but  without  radical  changes.  All 
but  the  proposal  to  increase  the  length  of  standard  brake 
shoes  were  ordered  referred  to  letter  ballot.  Mr.  R.  P.  C. 
Sanderson  (Seaboard  Air  Line)  stated  that  he  had  recently 
learned  that  in  New  Zealand  the  rules  of  the  M.  C  B.  Asso- 
ciation were  considered  satisfactory  evidence  of  good  and  safe 
practice  before  the  law  courts.  This  was  advanced  as  a  rea- 
son for  hesitating  to  complicate  the  rules  by  changes  not  posi- 
tively necessary. 
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Am  BE.VKE  Hose. — This  report  recommended  the  specifica- 
tions for  hose  which  were  proposed  last  year  and  the  adop- 
tion of  AI.  C.  B.  standard  hose,  providing  lor  such  hose  in  the 
interchange  rules,  which  has  never  been  done.  The  specifica- 
tions were  intended  to  provide  a  satisfactory  quality  without 
unnecesarily  increasing  expense.  The  report  included  records 
of  tests  at  Purdue  University,  showing  that  a  large  quantity^ 
of  poor  hose  is  being  used  to-day.  Providing  for  improved 
hose  in  the  rules  would  compel  its  use  in  interchange.  Mr. 
A.  W.  Gibbs  (P.  R.  R.)  thought  that  the  committee  ought  to 
provide  in  the  specifications  foi;  hose  which  is  not  wrapped — 
that  is,  woven  hose.     The  report  was  referred  to  letter  ballot. 

Tksts  of  M.  C.  B.  Couplers. — This  important  report  con- 
stituted a  step  toward  a  standard  coupler.  The  report  gave 
evidence  of  careful  work  and  carefully  considered  conclusions. 
In  the  test  of  unit  stresses  on  knuckle  pins  the  present  lack 
of  uniformity  was  indicated  by  the  variation  between  41,000 
and  85,000  lbs.  per  sq.  in.  in  ultimate  load.  In  the  discussion 
Mr.  Sanderson  argued  against  the  abolition  of  the  slots  in 
couplers,  as  this  would  cut  out  a  certain  promising  develop- 
ment in  draft  gear.  He  wished  to  see  recommendation  No.  7 
(by  the  committee)  removed  before  the  matter  is  referred  to 
letter  ballot.  The  report  was  referred  to  letter  ballot  in  such 
form  as  to  provide  for  retaining  the  key  slot  in  coupler  stems, 
but  not  to  provide  for  continuous  draft  gear. 

Tblck  Akcu  Bar.s. — The  recommendations  of  this  report 
were  referred  to  letter  ballot  without  discussion. 

Safety  Appliances. — This  report  was  not  printed  in  ad- 
vance of  the  convention.  It  was  considered  too  important  for 
immediate  action,  and  was  referred  to  the  committee  on  stand- 
ards for  report  next  year.     No  discussion. 

Steam  Line  Connections. — This  subject  was  referred  to  a 
committee  to  report  a  standard  steam  hose  coupler  next  year. 

Repaiks  ot  Steel  Cabs. — This  report  discussed  the  splicing 
of  sills  of  steel  cars  when  it  is  necessary  to  cut  them  within 
a  distance  of  8  ins.  from  the  bolsters.  The  committee  recom- 
meuded  splices,  which  were  ordered  referred  to  letter  ballot. 

Stencilinu  FuEiGiiT  Cars. — The  recommendations  were  ac- 
cepted by  the  association,  to  be  presented  later  for  letter  bal- 
lot for  adoption  when  the  work  of  the  committee  is  completed. 

iNTEBiiiANGE  Ri'LEs. — The  declslous  of  the  arbitration  com- 
mittee in  cases  decided  during  the  past  year  were  approved 
as  a  whole  by  a  unanimous  vote.  The  established  high  stand- 
ing of  the  work  of  the  arbitration  committee  was  sustained 
by  the  association  by  the  adoption  of  all  of  the  recommenda- 
tions of  the  arbitration  committee  with  respect  to  changes  in 
the  rules.  In  the  matter  of  responsibility  for  damage  to  cars 
by  flood  when  away  from  home  a  spii-ited  discussion  was  held, 
resulting  in  sustaining  the  arbitration  committee  in  its  de- 
cision, ruling,  in  effect,  that  storm  or  flood  does  not  relieve 
a  railroad  of  responsibility  for  damage  to  borrowed  cars.  The 
interchange  rules  were  completely  disposed  of  in  one  hour  and 
fifteen  minutes,  which  is  the  best  possible  tribute  to  the  work 
and  influence  of  the  arbitration  committee. 

Ki'LEs  FOR  Loading  I^nc;  Materials. — This  report  illustrated 
the  importance  of  the  "get  together"  methods  employed  by 
this  association.  At  the  opening  of  the  convention  several 
interests  were  far  apart  in  their  opinions.  By  meetings  and 
conferences  these  differences  were  adjusted,  and  the  report  of 
the  committee  after  its  amendment  was  referred  to  letter  bal- 
lot for  adoption. 

Safety  Chains. — This  committee  believed  that  better  per- 
manent safety  chains  could  be  devised,  and  presented  sug- 
gestions for  temporary  chains  for  use  on  cars  carrying  double 
loads.  The  recommended  chains  were  referred  to  letter  bal- 
lot for  adoption,  the  committee  being  continued  for  further 
report  next  year. 

Ix3ss  OF  Cars  in  Floods. — This  subject  was  brought  up  again 
by  the  executive  committee  in  the  form  of  a  resolution  to  the 
''ffect  that  If  the  recent  loss  of  cars  in  floods  on  roads  running 


out  of  Kansas  City  was  not  made  good  to  the  owners  in  ac- 
cordance with  the  decision  of  the  arbitration  committee,  the 
roads  refusing  should  be  deprived  of  the  benefits  of  the  inter- 
change rules  and  expelled  from  the  association.  Mr.  W.  E. 
Symons  argued  in  defense  of  those  roads,  ably  representing 
their  interests.  Mr.  Seley  of  the  Rock  Island  followed  wicu 
objections  against  expelling  these  roads,  calling  attention  lo 
the  action  as  probably  being  unconstitutional.  Mr.  Seley  be- 
lieved that  the  matter  was  beyond  the  authority  of  the  asso- 
ciation, and  should  be  settled  by  the  officers  of  the  roads  in- 
volved, and,  if  necessary,  by  legal  recourse.  Several  speakers 
questioned  the  desirability  of  such  a  drastic  measure  as  the 
passage  of  the  resolution.  Several  favored  further  attempts 
at  adjustment.  Mr.  Sanderson  amended  the  resolution  to  re- 
move the  penalty,  thus  plainly  expressing  the  position  of  the 
association  in  sustaining  the  arbitration  committee,  but  re- 
moving the  penalty  clause — this  established  peace  with  honor, 
after  a  vigorous,  tense  debate. 

Guarantee  fob  Cast  Iron  Wheels. — This  report  presented 
the  opinions  of  the  wheel  makers — a  result  of  an  effort  to  get 
the  users  and  makers  of  wheels  together  in  a  general  form  ot 
guarantee.  The  report  was  not  printed  in  advance  of  the 
convention.  The  subject  was  referred  to  a  standing  commit- 
tee on  cast  iron  wheels,  this  committee  to  consider  the  com- 
plete contour  of  wheels,  and  to  specially  consider  the  possi- 
bility of  increasing  thickness  of  flanges. 

Doors. — The  recommendations  of  this  report  were  referred 
to  the  executive  committee. 

TOriCAJL   DISCUSSIONS. 

Service  of  Cast  Iron  Wheels. — The  new  M.  C.  B.  wheels 
had  not  been  in  service"  long  enough  to  establish  conclusions, 
but  those  which  had  been  in  use  had  given  a  good  account  of 
themselves.  It  seemed  probable  that  the  association  had  not 
made  a  mistake.  Mr.  Fowler  stated  that  many  railroad  offi- 
cers doubted  the  advisability  of  using  cast  iron  wheels  at  all 
under  100,000  lbs.  capacity  cars.  He  quoted  tests  showing 
i>ressures  required  to  break  off  flanges  of  wheels.  Stresses  to 
which  flanges  of  wheels  are  subjected  were  believed  to  con- 
stitute an  important  field  for  investigation  by  the  association. 

Greater  Braking  Poweb  on  Fbeiqht  Cabs. — Mr.  F.  M.  Gil- 
bert raised  the  question  of  how  braking  power  could  be  in- 
creased without  introducing  undesirable  complications.  The 
speaker  believed  that  train  line  pressures  should  be  increased. 
There  was  no  discussion. 

Height  of  Couplebs  of  Passenger  Cars. — Mr.  T.  H.  Curtis 
directed  attention  to  the  Importance  of  straightening  out  the 
l)resent  wide  variations  in  the  height  of  couplers  and  plat- 
forms. A  number  of  speakers  expressed  definite  opinions  as 
to  the  need  of  action  by  the  association.  It  was  ordered  re- 
ferred to  a  committee  for  report  next  year. 

Riveting  Yokes. — Introduced  by  Mr.  William  Mcintosh,  who 
explained  the  reasons  why  it  is  desirable  to  strengthen  the 
attachment  of  yokes  to  couplers.  Mr.  Garstang  thought  that 
all  holes  in  drawbar  yokes  and  coupler  stems  should  be  drilled. 
Mr.  Deems  showed  that  coupler  yoke  attachments  should  be 
greatly  Improved  by  good  fitting,  in  order  to  withstand  the 
stresses  produced  by  heavy  engines.  Mr.  Hennessey  referred 
to  weakness  in  the  coupler  shanks,  which  were  too  thin  at  the 
ends.  Mr.  Fowler  referred  to  the  desirability  of  good  fitting, 
which  would  permit  of  securing  the  ful!  benefit  of  the  lips 
at  the  ends  of  the  shanks  to  relieve  the  rivets  of  strain.  Mr. 
Hennessey  stated  very  plainly  that  good  fitting  was  not  now 
being  done.  The  size  of  rivets  should  be  increased.  "The 
poor  inspector  who  tries  to  get  good  fitting  at  contract  shops 
is  up  against  a  hard  proposition."  Mr.  West  said  that  the 
scrap  pile  was  a  great  educator  on  this  question,  90  per  cent, 
of  the  breakages  found  were  at  the  fastening.  Mr.  Garstang's 
motion  was  amended,  and  the  matter  was  referred  to  the 
coupler  committee  for  recommendation  and  specifications  for 
future  construction.    Mr.  Bali  argued  in  favor  of  a  flexible 
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attachment  using  a  2V4-in.  pin  in  a  knuckle  joint,  which  he 
proposed  last  year  and  had  used  successfully  in  practice,  be- 
lieving that  an  attachment  better  than  riveting  should  be  con- 
sidered. The  subject  was  ordered  referred  to  the  coupler  com- 
mittee for  report  next  year. 

The  following  officers  were  elected:  President,  Joseph 
Buker;  first  vice-president,  W.  E.  Fowler;  second  vice-presi- 
dent, G.  N.  Dow;  third  vice-president,  R.  F.  McKenna;  treas- 
urer, John  Kirby;  executive  members — H.  M.  Carson,  G.  W. 
Wildin,  T.  H.  Curtis. 

Mr.  C.  W.  Martin,  speaking  for  the  supply  men's  organiza- 
tion, stated  that,  from  their  standpoint,  this  had  been  the 
"best  convention"  the  association  had  ever  held. 

The  association  adjourned  after  a  record-making  convention 
of  which  the  retiring  president,  Mr.  W.  P.  Appleyard,  should 
be  proud. 

NOTES    OK    THE    COXVEXTIOX. 

Mr.  Moseley,  secretary  of  the  Interstate  Commerce  Commis- 
sion, upon  request  defined  what  the  expression  "going  between 
cars"  actually  means.  It  now  applies  to  actual  coupling,  and 
the  law  says  that  men  shall  not  be  obliged  to  go  between  cars 
at  all.  Strictly  interpreted,  this  prohibition  apjdies  to  the 
coupling  of  air  hose,  and  the  speaker  referred  to  progress 
which   is  making  in  automatic  devices  for  coupling  air  hose. 


100,000-POUND  STEEL  ORE  CAR. 


Dri.lTII,    MlSSAHK   &    XOKTHEBX. 


This  is  a  short,  strong  car  built  by  the  Standard  Steel  Car 
Company  specially  for  ore  service  on  this  road.  It  is  built 
throughout  of  structural  steel,  with  15-in.  channel  center 
sills  and  6-in.,  lO'X.-lb.  channel  side  sills.  The  side  stakes  are 
of  channels  and  angles.     The  light  weight  is  32,200  lbs. 

In  ore  cars  it  is  necessary  to  arrange  the  doors  specially 
to  suit  the  material.  In  this  case  four  doors  are  oi)erated  in 
pairs,  hung  transversely  across  the  openings  and  arranged  to 
dump  the  load  between  the  rails.  This  gives  a  large  open- 
ing with  a  short  wheel  Imse.  The  doors  are  supported  on 
their  outer  ends  by  chains  passing  over  pulleys,  the  chains 
being  operated  by  transverse  shafts  located  under  the  hop- 
pers at  each  end,  and  manipulated  by  the  hand  wheels  shown 
in  the  photograph  by  means  of  gears  and  pinions.  The  air 
brake  cylinder  is  hung  from  the  lower  face  of  one  of  the 
side  sills,  the  releasing  spring  being  pla<ed  on  an  oviter  exten- 
sion of  the  piston  rod.  These  cars  are  equipped  with  West- 
inghouse  brakes.  Simplex  bolsters,  Symington  &  McCord 
journal  boxes,  and  Susemihl  side  l>earings  and  Westinghouse 
friction  draft  rigein?:.     The  leading  diuiensious  are  as  follows: 


lOU.OOU-l'Ol'.NU   .STEEL   out;    CAU—UUU;TU,A1I.SS.\UE    &    NORTIIEKX       K\JL\VAY. 

indicating  that  the  day  will  come  when  such  devices  would  Length   over  end   .siiis .........22  ft.      o  ins. 

be  generallv  used.     Mr.  Moselev  emphasized  the  obligaiion  of  i>e"gth   of  care   inside  of  body .;.;..20  ft.      7  in.s. 

.,.,,.,               ..     .    .i_          i,  .              ,.                  i,                        •  Width   of  ear   over   side   stakes 8  ft.        6  ins. 

the  railroads  to  see  that  the  safety  appliances  of  cars  are  in  ...j^.j,    „,   „,^   ;„  .^       ,   ,^^„                                         -  „      ,,^/    , 

'  *  « latn    of    car    inside    of    body <    ft.      11%   ins. 

good  order  before  accepting  cars  in  interchange.  Height  from  top  of  rail  to  top  of  body. 9  ft.      0  ins. 

The  importance  of  the  interchange  rules  and  the  smoothness  Height  from  top  of  rail  to  top  of  brake  ma-st 9  ft.       6>^.  la*. 

of  their  operation  were  indicated  in  conversation  with  a  prom-  i^^gih  of  drop  doors  in  dear 6  ft.      8  ins. 

....           _,,  .             ,,                   ,  ,        ,.,„      ,  Width   of  drop    doors    in   clear 3  ft.       6  ins. 

inent  master  car  builder.     This  gentleman  said:       ^^e  have  ^^^.^^^  ^^^^  ^^^  ^^  ^^^^  ^^  ^^^^^^  ^^  coupler... 2  ft.     lou,  m.s. 

collected  $261,000  from  other  roads  for  repairs  to  cars  during  Distance  from  center  to  center  of  trucks. .  ;:y,.v,:. 13  ft       6  ins. 

the  past   year.     Ninety   per  cent,   of  these   transactions  were  .    ■  ;.  .■.-■     — '-~' 

conducted  upon  honor,  without  the  slightest  question  or  fric-  m.mntaim.n,;    10,000    Locoiun-ivEs.-There   are    12    railroads 

'^""  entering    Buffalo.        These   12    roads    own    and    operate    lO.OoO 

Indicating  the  extent  of  flange  breakage,  one  speaker  stated  ,o,omotives.     The  boilers  of  these  locomotive*  contain   al>out 

that  on  his  road  over  1,000  eases  had  been  discovered  in  a  jgoQ^^ooO   rivets.    3.000,000   tubes.   13.000.0O0   staybolts.   radia- 

single  year.  ^^^^  crown  stays. — F.  W.  Williams,  before  Master  Boilermakers' 

A  visitor  familiar  with  railroad  matters,  who  attended  the  ,    „^  .   ..^ 

Assocuition. 

M.  C.  B.  Convention  for  the  first  time,   remarked:     "This  is  

the  most  businesslike  lot  of  able  men  I  ever  listened  to.     The  ^^^    ^^^^^^   ^    ^^.^,j  ^^^  resigned  as  assistant  engineer   of 

earnest  but  good-humored  way  these  people  discuss  important  ^^^.^^  ^^^,^^  ^^  ^^^  Pennsvlvania  Company  at   Fort  Wavne 

questions,  where  opinions  differ,  is  a  wonder."     He  undoubted-  ^^^     ^^  become  mechanical  engineer  of  the  Lima  LocomotW. 

ly  referred  to  Mr.  Schroyers  breezy  manner  cf  keeping  every-  ^.^^.^ine  Company,  Lima,  Ohio. 

l)ody  good-natured.  . 

It   would  be  difficult   to  find  an  organization  of  men  whose  Mr.    Charles   M.    Hoffman,   road    foreman   m    «n.:;ines   of   t^ 

discu.ssions  are  as  businesslike,  direct    and   full    of  "meat"  as  Burlington    at    St.    Joseph.    .Mo.,    has    been    aiii»cinte<l    niasler 

those  of  this  as.-ociation  at  this  convention.     The  discussions  mechanic    of    the    Southern    Railway,    with    headquarters    at 

were  models,  which  should  be  an  example  to  other  organiza-  Princeton  Ind.     He  has  been  in  the  service  of  the  Burlingtt.u 

tions  of  technical  men.  since  July  1st,  1887. 
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PACIFIC    TYPE,    FOUB-CYLINDEB   BALANCED    COMPOUND    LOCOMOTIVE OBEGON   BAILWAY   &   NAVIGATIOX   COMPANY. 

Baldwin  Locomotive  Wobks,  Builders.  ^ 


I 


x*i 


strap  i>  tire  steel  rolled 
from  ingot.      It  i>  made  circular, 
26,32  inches  inside  diameter,  f  ioished 
all  over  and  heated,  bent  to  shape 
and  shrunk  on  t^e  axle. 


(*- -S4 ^ 


THE  CBANK  axle. 


i.          -^k 

^v 

»—■ 

n 

__^ 

:::$y 

bifubcated  main  bod. 


4-CYLINDER  BALANCED  COMPOUND  PASSENGER  LOCO- 
MOTIVE, PACIFIC  TYPE. 


Obeuon  Railbuad  &  Navigation  Company. 


In  this  locomotive,  built  by  the  Baldwin  Locomotive  Works 
for  the  Oregon  Railroad  &  Navigation  Company,  the  Vauclain 
4-cylinder  compound  arrangement  was  applied  to  a  6-coupled 
engine,  being  the  first  use  in  this  country  of  the  balanced  prin- 
ciple in  a  locomotive  of  more  than  four  coupled  wheels.  The 
cylinders  are  all  in  line,  the  intermediate  axle  is  the  crank 
axle  and  the  high  pressure  cylinders  are  coupled  to  it  by  means 
of  bifurcated  main  rods.  This  is  an  exceedingly  important 
design,  because  if  its  expected  success  Is  attained  it  will  open 
the  way  for  the  balanced  compound  principle  for  the  heaviest 
passenger  service,  and  it  will  show  one  way  to  accomplish  this 
result- 

This   Is   a  very   heavy    locomotive,    weighing   231,300   lbs., 


which  Is  800  lbs.  more  than  the  Erie  Paciflc  type  locomotive, 
illustrated  in  May,  page  172.  In  fact  this  new  locomotive  is 
the  heaviest  of  its  type  and  is  the  heaviest  in  passenger  ser- 
vice except  the  Class  K  of  the  Lake  Shore,  which  weighs 
233,000  lbs.     (See  Amebican  Engineeb,  1904,  page  413.) 

The  construction  of  this  new  locomotive  as  to  details  is,  as 
far  as  practicable,  similar  to  the  adopted  standards  of  the 
Harriman  Lines,  as  outlined  in  May,  page  154.  The  tractive 
power  is  28,300  lbs.,  and  the  locomotive  Is  equivalent  when 
running  as  a  compound  to  a  simple  engine  with  24  4-10-in. 
cylinders.  In  starting  it  is  equivalent  to  a  simple  engine  with 
22.4-in.  cylinders. 

Special  attention  is  directed  to  the  bifurcated  rod,  which  is 
an  element  of  boldness  in  design.  This  rod  has  been  very 
carefully  worked  out,  and  it  was  made  from  a  billet  weigh- 
ing about  4,000  lbs.,  the  finished  rod  weighing  1,098  lbs. 
complete.  It  is  understood  that  45  carbon  steel  was  used. 
The  design   of  the  rod   is  clearly  shown  in   tbe  engraving. 
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It  Is  made  in  the  form  of  a  fork  in  order  to  clear  the  lead- 
ing driving  axle,  and  is  closed  at  the  front  end  by  the  brass 
crank  pin  bearing.  The  manner  of  providing  for  the  piston 
pressure  stresses  is  indicated  in  the  form  of  the  rod  where 
the  forked  and  main  portions  join. 

'flie  crank  axle  is  similar  to  that  of  the  Burlington  bal- 
anced locomotive  by  these  builders,  illustrated  in  June,  1904, 
page  213.  with  slight  changes  in  dimensions. 

The  photograph  showing  the  side  view  Illustrates  the  new 
standard  tender  for  passenger  equipment  on  the  Harrlman 
Lines,  having  a  capacity  of  9,000  gallons  of  water  and  10  tons 
of  coal.  The  tender  and  the  cab  will  be  referred  to  in  con- 
nection with  the  further  description  of  the  Harrlman  com- 
mon standards.    A  list  of  dimensions  follows. 

PACIFIC    TYPE    BALANCED    COMPOUND    LOCOMOTIVE, 
OREGON   RAILROAD  &    NAVIGATION   COMPANY. 

GENERAL  DATA. 

Gauge  > 4   ft.    8%  Ins. 

Service     Passenger 

Fuel    Bituminous    coal 

Tractive  Power    28,300   lbs. 

Weight   in    working    order 231,300  lbs. 

Weight    on    drivers 143,600  lbs. 

Weight  on   leading  truck 43,400  lbs. 

Weight    on    trailing    truck 44,300  lbs. 

Weight  of  engine  and  tender  in  working  order 390,000  lbs. 

Wheel  base,  driving rrrx 13  ft.  4  In. 

WTieel,    base,   total M  •  33    ft.    7    Ins. 

Wheel    base,    engine    and    tender..... .<;584    ft.    1%    Ins. 


TENDER. 

Frame   ^ ; » . .  «-. Steel 

Wheels,    diameter    33  %     Ins. 

Journals,  diameter   and  length 5)^    by    10   in&. 

Water    capacity    9,000    gals. 

Coal    capacity     10    tons. 

Weight  of  tender  loaded,  about 159,000  lbs. 


PACIFIC    TYPE    BALANCED    COMPOUND    LOCOMOTIVE. 


RATIOS. 

Tractive   weight  -i-  tractive   effort 5.07 

Tractive  eftort  x  diam.  drivers  -i-  heating  surface 713 

Heating   surface    -i-   grate    area 61-7 

Total    weight    -i-    tractive    eftort ......*:,....  .8.17 

CTLINDERS. 

Kind Compound 

Diameter  and   stroke 17  and  28  by  28  ins. 

VALVES. 

Ivind    ..•••••••...••.••.••••••■••■*...  •>-'•'•  ^  *  *•-•>  •.*  »:  •.»•  •     *  ision 

WHEELS..  .      .'"- 

Driving,  diameter  over  tires ...;♦»:». 77  ins. 

Driving,  thickness  of  tires 3%    ins. 

Driving  Journals,    main,   diameter  and   length 11   by   10    ins. 

Driving  Journals,   front  and   back 9  by  12   ins. 

Engine  truck  wheels,   diameter 33%    ins. 

Engine   truck.    Journals 6   by    10    ins. 

Trailing  truck  wheels,  diameter 45   Ins. 

Trailing  truck.  Journals , 8  by  12  ins. 

BOILER. 

Style Straight 

Working    pressure 200    lbs. 

Outside    diameter    of    firdt    ring ,..,..... 70    ins. 

Firebox,  length  and  width •. . .  .  .» . . . . .  .108  by  66  Ins. 

Firebox    plates,    tliitkiiess .,...,,,. . %    and    Vi     in 

Firebox,   water  spai-e .> .^i /. 5  ins. 

Tube.s,  number  and  outside  diameter. 245,  2*4   ins. 

Tubes,  gauge  and  length 0.125  m.m. ;   20  ft. 

Heating   surface,    tubes 2,874    sq.    ft. 

Heating  surface,   firebox 179  sq  ft. 

Heating  surface,  total 3,055    sq.   ft. 

Grate  area   ......•«.«•••  •.:««'».*»«'«*;>;^r«y *•■* • .49.5  sq.  ft. 


Water  Spaces  Abound  Fire  Boxes. 
Topical  Discussiox  Before  Master  Mechanics'  Association'. 

BY  L.  H.  FRY. 

Tlie  question  for  disoussion  is :  The  best  known  dimensions  for 
water  spaces  around  fire  box  to  produce  minimum  consumption  of 
fuel  and  replacement  of  fire  box  sheets  and  reasons  for  same. 

In  endeavoring  to  discover  what  is  known  on  this  subject  I  made 
an  examination  of  the  water  space  dimensions  of  some  84  modem 
boilers.  This  investigation  showed  that  there  is  no  generally  rec- 
ognizable rule  connecting  the  size  of  the  water  space  with  the 
fire  box  dimensions,  but  that  there  is  an  increasing  tend^icy  to  use 
wider  water  spaces.  So  many  reasons  for  the  use  of  wide  water 
spaces  can  be  brought  forward  that  it  appears  strange  that  the 
width  has  not  been  increased  more  rapidly.  When  the  fire  boxes 
were  restricted  in  width  by  being  placed  between  the  wheels,  the 
lu'ceiisity  of  obtaining  all  intssible  grate  area  made  it  desirable  to 
keep  down  the  width  of  the  water  spaces  to  a  minimum.  Now, 
however,  with  the  wide  fire  boxes  above  the  wheels,  there  is  but 
little  excuse  for  reproducing  thttse  cramped  water  spaces.  A  free 
increaj^e  in  the  width  of  tlie  water  space  around  the  fire  box  in- 
creases somewhat  the  dead  weight  of  the  engine,  but  the  advantages 
to  be  gained  will  undoubtedly  more  than  offset  this. 

I  do  not  know  of  any  experiments  which  will  show^  the  influence 
of  the  width  of  the  water  space  on  the  evaporation,  but 
it  is  obvious  that  a  free  circulation  of  the  water  will  be  ensured 
by  wide  water  legs  and  will  help  the  evaporative  power  of  the  fire 
box  heating  surface.  In  addition  to  the  size  of  the  water  spaces, 
their  shape  has  considerable  influence  on  the  evaporation  and  life 
of  the  fire  box. 

As  the  water  in  contact  with  the  side  sheets  is  turned  into  steam 
it  must  be  allowed  to  rise  to  the  steam  space  and  must  be  re- 
placed by  other  waters.  The  water  spaces  should  be  so  designed 
that  this  natural  circulation  is  aided,  and  that  the  currents  of 
steam  and  water  impede  each  other  as  little  as  possible.  Thu?  is 
secured  if  the  fire  box  side  sheets  are  vertical  or  with  a  slight  slope 
outward  as  they  rLse  from  the  mud  ring,  so  that  the  steam  can  rise 
along  the  fire  box  sheets  and  the  water  descend  along  the  outside 
steel  sheets  without  mutual   interference. 

If,  on  the  other  hand,  the  fire  box  sheets  slope  inward  in  rising 
from  the  mud  ring,  the  steam  will  tend  to  rise  from  the  side  sheets 
through  the  water  space  and  along  the  outer  sheets  to  the  surface, 
thus  interfering  with   the  descending  water  current. 

The  side  sheets,  being  subject  to  the  full  elfect  of  the  fire,  require 
an  active  supply  of  water  to  allow  the  vigorous  evaporation  to 
proceed  properly.  If  the  water  spaces  are  cramped  or  badly  ar- 
ranged, so  that  the  water  supply  is  not  kept  up,  the  water  will 
fail  to  reach  large  areas  of  the  side  sheets,  with  results  very  detri- 
mental to  the  life  of  the  fire  box  sheets  and  staybolts. 

In  one  case  of  this  sort  we  found  on  a  certain  lot  of  locomotives 
that  there  waa  a  well  defined  oval  space  on  each  side  sheet  in  which 
it  was  impossible  to  keep  the  staybolts  tight  until  the  cause  of  tli<» 
trouble  was  removed  by  redesigning  the  water  space  to  gi\e  the 
water  free  access  to  the  side  sheets. 

Another  advantage  obtained  by  the  widening  of  the  water  spaces 
is  the  increased  flexibility  and  endurance  of  the  staybolts.  Some 
tests  recently  made  on  the  B.  D.  W.  vibratory  staybolt  testing  ma- 
chine show  the  advantage  which  can  be  expected  from  this  source. 
Nine  test  pieces  were  cut  from  the  same  bar  and  vibrated  with  a  de- 
flection of  3-32  inch  each  side  of  the  center  while  under  a  load  of 
4,000  pounds.  All  conditions  were  the  same  except  the  length  of 
the  test  piece  vibrated.  Three  bars  were  8  inches,  three  6Vi  incliei 
and  the  remaining  three  were  5  inches  in  length.  The  avera^r-- 
number  of  vibrations  before  fracture  was  1,620  for  the  8-inch,  9(i<i 
for  the  Q^-'mch  and  695  for  the  5-inch  bolti.  An  increase  of  60  per 
cent  in  length  of  the  bolt  added  more  than  130  per  cent,  to  its 
life  when  vibrated. 

It  appears  that  tlie  rule  for  the  best  width  of  fire  box  water 
space  is  very  much  like  Mr.  Forney's  rule  for  the  size  of  a  locomo- 
tive boiler,  which  is,  make  it  as  large  as  the  other  conditions  permit. 
The  figures  obtained  .sliow  a  wide  variation  in  practice.  Among 
the  wide  fire  bu.\  engines  the  iiarriiwesb  water  si>ace  measured  a-s 
follows :  Front  leg,  4  iuche.s  at  mud  ring  and  5  inches  at  throat : 
side  and  back  legs,  3  inches  at  ring  and  4  inches  at  crown.  The 
widest  space  had  a  front  leg  mea.«uring  5  inches  top  and  bottom ; 
side  1^8,  5  inches  at  ring  and  6  inches  at  crown ;  back  leg,  5  inches 
at  ring  and  7%  inches  at  crown. 
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Baldwin   I^ocomutive  Works.  BniUJers.  ^ 
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THE  CUAVK    AXI.K. 
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nnUKCATEU  MAIN    IM>D. 


4-CYLINDER  BALANCED  COMPOUND  PASSENGER  LOCO- 
MOTIVE. PAQFIC  TYPE. 


UW^.ov  HaiikoaU  &   N.\Vi(.AtlON    COMI-ANV. 


lu  litis  111. onioftivf,  htiilt  by  vho.  Daldwiii  Locomotive  Works 
for  thf  f)r»'gon  llailioa«l  &  Navifiation  Coiiipany,  tin-  Vaucluiii 
l-(yliiid«r  fompounti  airan«eniont  was  applied  lo  a  O-coupled 
eniiiiie,  being  thp  iir*;!  use  ill  this  country  of  the  balanced  prin- 
ciplo  in  a  loioniotive  of  more  than  four  coupI<(i  wheels.  Tlie 
lylinders  are  all  in  line,  the  intermediate  axle  is  the  crank 
axle  and  the  hi^h  pressure  cylinders  are  coupled  to  it  by  means 
of  liifnn-ated  main  rods.  Tlii.s  is  an  exceedinj^ly  important 
design.  iKM-ause  if  its  expected  success  is  attained  it  will  open 
iln>  way  for  the  balamed  compound  principle  for  the  heaviest 
|i;ts.sen:»ei-  servi<-e,  ami  it  will  show  one  way  to  ac«-oiuplish  this 
result. 
Thi.s    is    a   very    heavy    locomotive,    welghinj?    231,300    lbs., 


which  is  .'soo  |i)s.  more  than  the  Erie  I'aciflc  type  locomotive, 
illustrated  in  May,  page  17-'.  In  fact  this  new  locomotive  is 
tlio  heaviest  of  its  type  and  is  the  heaviest  in  pa-ssenger  ser- 
viee  except  the  Class  K  of  the  l^ke  Shore,  which  weighs 
l.':5:}.0Ua  lbs.      (See   A.MKicicA.N    Knc.inkki:.   11)U4,  page  413. j 

The  construction  of  this  new  locomotive  as  to  details  is,  as 
far  as  practicable,  similar  to  the  adopted  standards  of  the 
llarriman  Lines,  as  outlined  in  May,  i)age  154.  The  tractive 
power  is  28,300  lbs.,  and  the  locomotive  is  equivalent  when 
runnint;  as  a  comi>ound  to  a  simi)le  engine  with  1'4  4-10-in. 
cylinders,  in  starting  it  is  equivalent  to  a  simple  engine  witli 
22.4-in.  cylinders.  '■  J -}■ ' 

Special  attention  is  directed  to  the  bifurcated  rod,  which  is 
an  element  of  boldness  in  design.  This  rod  has  been  very 
carefully  workeil  out,  and  it  was  made  from  a  billet  weigh- 
ing about  LnOO  lbs.,  the  finished  rod  weighing  1,098  lbs. 
comiilete.  It  is  understood  that  45  carbon  steel  was  used. 
The   design   of   the   rod   is   clearly  shown   in    the   engraving 
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It  is  made  In  the  form  of  a  fork  in  order  to  clear  the  ieiad- 

iiu  driving  axle,  and  is  closed  at    the  front  end  by  the  brass 

tank  pin  bearing.     The  manner  of  providing  for  the  piston 

pressure  stresses  is  indicated  in  the  form   of  the  rod   where 

•lie  foi-ked  and  main  portions  join. 

'Ilie  crank   axle  is  similar  to  t.hat  of  the  Burlington   bal- 
, Hired  locomotive  by  these  builders,  illustrated  in  June,  1904, 
page  213,  with  slight  changes  in  dimensions. 
The  photograph  showing  the  side  view  illustrates  the  new. 
landard    tender   for   passenger   equipment  on   the   Harriman 
l.iues,  having  a  capacity  of  9,000  gallons  of  water  and  10  tons 
of  coal.     The  tender  and  the  cab  will  be  referred  to  in  con- 
loctlon  with  the  further   description   of  the  Harriman  com- 
mon standards.    A  list  of  dimensions  follows. 

P.^CIFIC    TYPE     BALANCED     COMPOrND     LOCOMOTIVE, 
OREGON    ILMLUOAD   &    NAVIGATION   COMPANY. 


•  t;iUgO  ■*'•  •  •■•  r y »  #  •"i .»  •  xX*  f  •  ♦  •  •  • 
St^O'l**©  ■  .  .  •  •  •-••  4  •■9^'f  .y^.i  •'•  •  •'  < 
I'  Ut^l       *•■•••••  «-•*•  «- *:*■■(  •  -•  v-^  V  •  ^  • 

Tr.nctive  Power    .......  .'.>v.y. 

Wi'iKht    in    working    order, .J». 

w'l  islit    on    drivers •  •' 

\V.»ii:ht  on   leading  tru<1<. 


«ENERAL    DATA.  ...,." 

' y* '. '.;  t  .4   ft.    8',,'^  ins, 

* •  •' •  •-•.•-•«  •,*• -4 ...'••  •  i»  •,,••#  •  • . ...... rfitsscnper 

Bituminous    coal 

, 28,300    Ib^. 

i>y.  .231,300  lbs. 

i '.;•. i..'r  v»:»;*  •'••  •  ^''.i' •  •  143,600  lbs. 
.  »,.>.iv!, .",  .;Vi.V,....', "i...  .43,400   lb?. 


■•  »-^ 


W^ipht.    on     trallint;     trucks  ..........■...';.■.'.;'.  .-J.;  .•»^;  .  i  ..  .44,300   lbs. 

Wright  of  encino  and  tender  in  working  order,  i.V.  i. v.. .  .300,000  lbs. 

Wheel  base,  driving .v-V. .... ... .  .  13  ft.   4  In. 

Uliprl.    base,    total ,: . ...,.-. . ;.. .  ,..■• ...  33    ft.    7    Ins. 

Wh-'cl    base,    engine    and    tt-nder. ..................  .64    ft,    1%     ln>;. 


r.VClI'lC    TYI't:     B.\I,ANCtD    f(»Ml'«>UM)    LOCOMOTIVE. 


/■     SUkTtOSii.  .• 

Trattivo  weight  -f-  tractive   uilon « ..■..*«  ;■;'.»;< 

Tractive  effort   x  diam.  drivers  -v-  beating   surface... V..a«<f, 

Heating    surfaie    -h    grate    area........ i 

Total    weight    -:-    tractive    effort. ....................  i.... 


V.  •.•  •.6147 


Kind     

Diameter  aud   stroke. 


.     CYLINDEKS. 

«.•  •',«   a.*  4  v.^V  *>      *'•-*  '  ''*'-*  '* 


Compound 

.17  and  26  by  'Mi  io^- 


■yikixmt*- 


i\t!tU        ■•Vvy>'«n  ».#.•••' •••^«  «  •■:•••.» 


i   .   i  .'',  V 


briving,  diameter  over  tires. 

iJriving,   thickness  of  tires.  ...;,,»••■•■•  .f.'iv-.,..-..  > 

Ijriving   journals,    main,   diameter  and   length. 

I'riving  Journals,    front  aud    back.. 

ICugine  truck  wheels,   diameter,.  ..«v.;i.,...,, ... 

Kiigiiie    truck.    Journals ^  .  ,1-  .;■.>."'■.  .^'i.', 

liailitig   truck  wheels,  diameter.  .'.„  ,!;»■,;■.,>. 
Trailiiii;  truck.  Journals ..■,.:,■■;;..;.'.  ;.j  t, 

^*t  y  Iti       . •  . . .  .•»■.'.■'>'■.-.  •  •  .  .^.  .'■."  ..Ir  •  .  .  *  ^  . 

Working    pressure - .-; 

Uut.«lde    dianifirr    of    lir.-t    ring..... 
Kircbox,  Icnglli  and  widths  .i:.-;>.^:  >,.v 

I'iii'lxix     pliili's,     itiii  kiH'.-'.' .' . 'L  r\  ;■',  ,'.'. 
l-'iifbox.   water  .-sita  •<-.  .  .  .....  .'.  .....-; 

I'ulit!.-,   iiuiitbcr   a»i<l  utitside   iliaiin't^; 
Tubes,  gauge  and  l<'!igth.  ..-,....,,;■._,•.. 

Il»*ating    surfai  I',    tubes.  ..-■'.  .'^;.  .>/.«.. 
Heating    surfaie.    firebox.  •'..■.... '.'..■Iv 

Heating  surface,,  total.  . .  .»..,-.»'i> v. fiv: ,•..,. i.i  . 

Urate  are&  ..*  v <•.*•■•  *^* »;♦•••  •;•;•.*■••.•»'>'» •? •  * •?  ■ 


Piston 

..M.i.-.,.. 77  ins. 

;.>;■>:..  ...3%  ins. 

.;;..:..  ..11   by    10  ins. 

.;...«,..... 9  by   12  ins. 

. 33 Va  ins. 

6  by    10  ins. 

« .'  iiV'.  •:.  .-^  ♦ .  • .  •  •  •  45  ins. 

'.'. . . ... ,;--. .  .8  by  12  ins. 


•  •  •  •,9.* 


•  •  f  ♦." 


-f  •  ,  -  . 


, ....Straight 

i.  .:i^:,i.V.  .200  lbs. 
..,.....;... 70  iu.s 
.  .  .    .108  by  CO  \\\>^. 

. %    and     ',,.    in- 

,  .\  1-. 5  in*;. 

...;,.. 245,  2 Viias. 
.0.125  mthi. ;  20  ft. 
......2,874   ««l    ft. 

.170    >q    ft 

3,055    s<i.    ft. 

, . ......4^.5  sq.   ft 


X*  rajne    ......  i>f.. .  •  .'..*•  .^^  •  ..'•-.  ^  •.*'«.• ..~. . . .  .  - 

Wheels,    diameter    . . .  -. .  .■ . . ;  .-. ...  ♦.  .^.  ......  . 

Journals,  diameter   and  length.  .i...-i..,;i. ..  , 

Water    capacity    ^  .  .  .  , i.Vi>.fc. ......  , 

Coal    capacity Vi  i.^,,1  .V.-,  ...  « . . 

Weight  of  tender  loaded,   about.. .'..-'.». .^.  »V-*. 


Steel 

.;::";i_.     in-. 

5ia    by   10   ia&. 
....9,000    pals, 
.-.'k-;  . ..  . .  .10    tons, 

ir-n.ooo  lb- 


.:;:r..,:  Water  Spaces  Around  Fiue  Boxks. 
lk^^bAt^.IlBSC^  Master  Meci  I  A.N  K-«'   As>'- 

,  •'Tlie  ijnostion  for  ili-^-Hssion-lB:  33ie  bwt  -i^  dhueosion;;:  f«>r 
water  .vp.noes  arbtind  ftro  box  to  produce  minimnm  consumption  of 
fuel  and  replaceniont  of  fire  box  slrc«'ts  and  c.tson.s  for  f^anie. 

In  endeavoring:  to  discover  what  is  known  on  tliL*  subject  I  ni.ade 
an  exiiininalion  of  .the.  water  8pace^dhMon^ionsi[)f»blBp  84  moilern 
boiler.*;.  This  inAestitfati^in  .»ihowcd  that  there  Ls  no  g^.'Oerally  rec- 
ognLzal>I<*  rule  conaeitinvr  the  size  of  the  \vai<^r  tipace  with  tin- 
tire  box  dimensions,  but  that  there  is  an  increasing  teudaicy'  to  it^e 
wider  water  spaces.  So  many  reasons  for  tUe  use  of  wide  w.ner 
.spato.*;  can  be  brought  forward  that  it  apivars  stniu^ro  that  tU-^ 
width  has  not  been  imreased  more  rapidly.  AMion  the  fipp  boxes 
were  restricted  in  width  by  l».'ing  placed  belw<»on  the  ^"  *  '  the 
iie<-c.'«.s,iiy  of  ohi.-iiiiiuu  :ili   jmsoilile  prate  ar»>;i    iiiji'lf   it  <:  •  to 

kwp  down  the  width  ^f  the  w^ier  spaces  to' &  JBtfuimtiiu.  Now. 
however,  with  the  wide  fire  Ixixes  .abov«»  the  wheels,  llipre  is  but 
little  exciL<e  for  reproduciu;:  tjn'.->e  cramped  watCT  jipac*-*,  A  frc- 
increa.'^e  in  the  width  of  ihe  water  spa<.-e  .iround  the  fire- box  in- 
crea-ses  .somewhat  the  dcul  wel?rht  of  the  eiv,ainrt.  but  the  advantages 
to  be  gained  will  uiid<)ui)le(lly  ruuro  tluiu  olTset  th!?. 

I  do  not  know  of  any  exiteriuieuis  wiiioh  will  s^owllif*  influence 
of  the  width  of  the  wute*;  space;  on  the  evaponUion»  but 
it  is  obvi<.>u.s  that  a  free  (irculation  of  the  water  will  he  ensured 
liy  wide  water  Ie.:?.s  and  will  lielp  the  evaporative  power  i»f  the  lir<- 
box  ileal ing  surfjice.  In  addition  to  tbe  size  trftlie  Wator  tir*a<i*s;, 
tlieir  shape  has  considiL-rable  ijiflueiicb  pn  ;'  aporatloli  .aiMl  life 
of  tlie  fire  box.  .  ■•  *      ' 

:',  -A.S  tl»e  water  in  contact  with  the  side  sheets  is  tum^Mi  into  .si'^im 
it  iim.-i  he  allowed  to  ri.se  to  the  steam  space  and  mu.st  lo-  re- 
jdaced  In  other  water.s,  Tlie  water  spa ce.'i. should  be  so  desij;iie<I 
that  this  natural  circulai iou;  i^  aided,  and  that  tie  currents  uf 
steam  and  water  impede  each  other  as  lUttle  us  pos.sible.  Thi.s  is 
secured  if  the  lire  box  i^ide  sheets  are  vertical  or  witli  a  blight  slop" 
outward  as  they  rise  from  the.  mud  rinjr,  so  that  the  steam  can  n>" 
along  the  lire  l>ox  sheet.s  and  tliv  water  descend  alon^  the  oatsidi- 
steel  sheet^i  without  mutual  interference. 

\i,  on  th<>  other  hand,  the  lire  box  sIwH't.s  slope  ojward:.  in  ri^  - 
from  the  mod  rinjr.  the  .-team  \yill  tend  to  ri.<e  from  the  side  sin  - 
tliroii.uh  the  water  .space  and  along  l lie  outer  sheets  i  ■  ■'■'■  .siirfuoe, 
tliVLs  interfering  with   the  descending  wat<>r  current  /--- 

Tlie  side  sheets.  lK*ing  subject  to  the  full  effect  of  the  fire,  |:e<i«iire 
an  active  supply  of  water  to  allow  the  vigorous  evaporation  t.i 
proceed  properly.  If  the  water  .spaces  are  cramped  or  badly  ,ir 
ranged,  so  that  tbe  water  supply  i«t  not  kept  up,  tlie  water,  win 
fail  to  reach  large  areas  of  the  .sidi^  sheets,  with  results jFcrjr.dt*t-fi- 
mental  to  the  life  of  the  fire  box  sheets  ami  staybolts.     ■        ,  '   ; 

In  one  case  of  this  isort  we  found  on  a  certain  1<H  of  locomMtives 
that  there  was  a  well  defined  oval  space  on  each  .side  ^heet  in  w  htt'h 
it  was  impossible  to  keep  the  stayholtK  tight  until  the  cau.se  of  i!i> 
trouble  was  removed  by  redesigning  the  water  space  to  g:i\e  the 
water  free  access  to  tlie  side  sheet.*?.  ,  .  i 

-\nother  advantage  obtained  by  the  wideninV  of  the  titter  .-,..,.> 
is  the  increased  flexibility  and  endurance  of  ilw  staybolts.  Some 
tests  recently  made  on  the  IJ.  \j.  W.  vibratory  .stayljolt  testing  ma- 
cliine  show  the  advantage  which  can  l>e  expectetl  from  this  soui-e.. 
Nine  test  pieces  were  cut  from  the  same  bar  and  viltrated  with  a  'l<' 
flection  of  3-32  inch  each  side  of  the  center  while  under  a  loa<i  ■ 
4.000  pounds.  All  conditioas  were  the  .same  except  the  lenglJi  : 
the  test  piece  vibrated.  Three  burs  vvere  8  inches,  three  <IVj  »u 
and  the  remaining  three  were  5  inches  in  length,  Tlie  avcttt 
number  of  vibrations  before  fracture  was  \yilis  for  the  S-iii-h.  tRU' 
for  the  t»'/2-iiKh  and  GUr*  lor  the  5-incli  IxdCs.  Auiiicreasi:  of  t>«J  jier 
cent,  in  length  of  the  bolt  addcd[  more  than  l^U  per  cent,  to  ius 
life  when  vibnited. 

It  appears  that  tlie  rule  for  the  best  width  of  fire  .box  water 
space  is  v*ry  miich  like  Mr.  Forneyls  rule  for  the«ize  of  a  locomo- 
tive lM>ik'r,  which  is.  make  it  as  large  as  the  of In'r  conditions  permit. 
Tlu'  l|g«ires  obtained  sliow  a  wide  variation  in  .pra<'i.'..  .\mung 
lire  whle  fire  iM.vengiiM':*  the  ijtiri>»>v«"St.Wa"tvrbisT  m-d   a.- 

follow.-; :  Front  lejr,  l  im  Ik-js  al  :iinul' ring  and  5^^  im-het*  at  ilmini  : 
.side  and  hack  h-gs.  .*i  iinhes  at  rinyr  and  4  imhes  iU  cpuwii.  Tlif 
widest  .space  had  a  front  bvg  measni-ing  r»  incheji  tup  iiud  bottoh^ : 
side  legs,  5  inrlies  at  ring  and  <»  inches  at  crown :  iwu^t  tegr;  3  i|irliics 
at  ring  and  7:^  inches  at  crown. 


<     JLf- 
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STEEL  PASSENGER  CARS. 


U.NUERt.ROLNU    ELECTRIC     RAILWAYS,     LOUO^ . 


These  cars  were  designed  to  meet  all  but  impossible  condi- 
tions, one  of  which  was  that  the  floor  should  be  but  22  ins. 
above  the  rails.  They  are  of  steel  and  fireproofed  wood. 
The  Berwick  Works  of  the  American  Car  &  Foundry  Com- 
pany have  built  108  of  them,  36  motor  cars  and  72  trailers, 
for  the  London  Underground,  known  as  the  Yerkes  system. 
One  of  the  motor  cars  is  illustrated.  The  motor  cars  seat 
46  and  the  trailers  52  people.  Both  ends  of  the  trailers  are 
alike  with  what  may  be  called  submerged  trucks,  while  the 
motor  trucks  are  made  more  accessible  by  offsetting  the  floor 
over  them  and  raising  this  part  of  the  floor  forming  a  com- 
partment reached  by  a  flight  of  three  steps.  This  compart- 
ment provides  for  all  of  the  electric  apparatus  except  that 
which  is  attached  to  the  trucks,  as  there  is  absolutely  no  room 
under  the  floor  of  the  cars  for  resistances  or  anything  else. 
The  cars  are  built  complete  in  this  country  and  erected  in 
temporary  shops  in  Manchester,  England.  They  are  to  be 
delivered  on  an  incline  in  London  entering  the  "Under- 
ground." 


strips,  laid  over  a  Min.  plate,  in  fact  the  car  is  thoroughly 
fireproof  throughout.  The  interior  finish  is  of  mahogany  and 
the  roof  of  composite  board  covered  with  canvas.  The  in- 
terior panels  are  of  Uralite  and  Transite.  Dahlstrom  metallic 
doors  are  used  between  the  motor  compartment  and  the  body 
of  the  motor  car  and  the  mouldings  are  of  the  same  material. 
The  seat  frames  are  of  steel  built  into  the  car  and  the  cov- 
ering is  fireproofed  rattan.  The  motor  cab  is  entirely  of  steel, 
including  the  roof.  These  cars  are  mounted  upon  30-in.  wheels 
for  the  trailer  trucks  and  36-in.  wheels  for  the  motor  trucks. 
All  of  the  wheels  and  axles  are  of  Krupp  manufacture.  The 
trucks  are  of  the  standard  construction  adopted  by  the  road, 
with  cast  steel  frames.  The  sharpest  curves  on  the  line  are  of 
150  ft.   radius.  ~  \ 

All  of  the  electrical  equipment  was  furnished  by  the  Brit- 
ish-Thompson-Houston Company.  Other  interesting  details 
will  be  presented  later. 

In  a  list  of  42  designs  of  suburban  cars  for  railroads  in  the 
United  States  given  by  Mr.  A.  W.  Sullivan  in  his  recent  paper 
before  the  International  Railway  Congress,  the  average  weight 
per  seat  was  942  lbs.,  the  lightest  weight  per  seat  being  688 
lbs.  (for  56-ft.  cars  carrying  72  passengers  on  the  Chicago  & 
Eastern  Illinois).  The  weight  per  seat  of  the  London  Under- 
ground trailer  cars  is  731  lbs.     The  heaviest  weight  per  seat 


STEEL    PASSENGER     CAB — LOXDOX     U.NDEBCBOUXl)     BAILWAYS. 


STKEL.   CARS  FOR  LONDON    UNDERGROUND   RAILWAY. 

Motor  Cars.  TraUer  Cars. 

Seating   rapacity    46  52 

Length    over   car   body 42   ft.      9%    ins.  41   ft.  11%    1»B. 

Length  inside  passenger  compartment  34  ft.      914    ins.  41   ft.  2*.^    Ins. 

Length    inside   motor    room 7    ft.      7   ins. 

Length  over  buffers    50  ft.     0>4    ins.  50  ft  2  ins. 

Length  ever   end    .sill.s 49  ft.      IVj    ins.  49  ft.  1%    ios. 

Width    inside     8   ft.      1  '4    ins.  8   ft-  1  Vi    >ns. 

Width  over  side  sJlLs 8  ft.      0  ins.  8  ft  0  ins. 

Width   over   belt    rail 8   ft.     &14    ins.  8  ft.  9Vi    ins. 

Width   over   all    8  ft.  10%    ins.  8  ft  10%    ins. 

Width   at  eaves    8   ft.      2    ins.  8   ft.  2    ins. 

Height   from   rail  to  top  of  floor.  ...  0   ft.   22  in.s.  0  ft.  22   ins. 
Height    from    rail    to  top   of   floor   in 

motor  room    3  ft.      6^    ins. 

Height  from   rail  to  top  of  roof 9  ft.     5^    ins.  9  ft  514    Ins. 

Truck    centers     33   ft.      0   ins.  33   ft.  O   ins. 

Diameter   of   wheels    36  and   30    ins.  0  ft.  30   inn. 

Weight    of    body     28.000   lbs.  2.5,000    lbs. 

Weight  of  trucks  without  motors.  .  .  .  17,350  lbs.  13,000  lbs. 
Total    weight    exclusive    of    electrical 

equipment      45,350   lbs.  38,000   lbs. 

Interesting  details  of  the  framing  and  construction  must 
be  reserved  until  later,  the  design  being  specially  interest- 
ing because  of  its  possible  influence  upon  future  passenger 
equipment  construction.  One  of  the  motor  cars  when  tested 
with  a  load  of  105  men  and  5,000  lbs.  of  pig  iron  in  the  motor 
compartment  and  500  lbs.  on  the  platforms,  deflected  a  scant 
1-16  in.  at  the  center  of  the  sides.  The  seats  are  both  trans- 
verse and  longitudinal,  the  frames  being  of  steel  and  the 
seat  backs  are  utilized  as  a  part  of  the  framing. 

The  c^rs  are  50  ft.  1  in.  long  over  buffers,  49  ft.  lll>  ir.  long 
over  platforms,  8  ft.  Vi  in.  wide  over  the  sheath'ng  a'  the 
sides,  8  ft.  9',  I  ins.  wide  at  the  belt  rails  and  J  fi  5\v4  ins.  high 
from  the  rail  to  the  top  of  the  roof.  The  only  straight  lines  in 
their  construction  are  the  floor,  the  windows  and  the  longi- 
tudinal lines  of  the  roof. 

The  floor  is  of  cement  and  of  course  fireproof,  with  wooden 


in  Mr.  Sullivan's  list  is  1,365  lbs.,  in  cars  for  the  Cincinnati. 
New  Orleans  &  Texas  Paciflc.  In  view  of  the  fact  that  closed 
trolley  cars  with  longitudinal  seats  weigh  from  600  to  700  lbs. 
per  passenger,  the  light  weight  of  the  steel  cars  of  the  London 
Underground   is  impressive. 


Topical    Discushio.n.    Master   Meciiaxics'    Association. 

Ake  Self-Cleaxi.n(;  Fko.nt  E.nd.s  Satlsfactoky? — Opened  by 
E.  \V.  Tratt. 

On  the  Cliicago  &  Northwestt'rn  Railway  wo  think  the  self- 
clt>aniiig  front  end  i.s  .satisfactory.  All  our  larsier  chusses  of  power 
are  .so  t><|iiippc(l.  and  many  locomotives  with  cylinders  as  small  as 
17  and  IS  ins. 

Out  of  l..'i(>7  locomotives,  over  C»<M»  have  .self-cleaning  front  ends. 
By  comparing  two  years  before  and  after  making  this  change  we 
find  the  amount  of  coal  per  l.(KM>  ton-miles  decrea.sed  nearly  3  per 
cent..,  which  I  state  merely  to  indicate  that  the  .self-cleaning  feat- 
nre  has  not   increa.sed  the  fuel   con.snmption. 

Delays  on  the  road  due  to  dumpin;;  cinders  from  the  old  style 
front  ends  are,  of  course,  entirely  eliminated,  al.so  the  setting  fire 
to  engine  truck  packing  from  hot  front  end  cinders. 

There  being  no  cinders  to  bnni.  the  change  has  done  away  with 
burned  and  warjied  front  end  frames  and  doors,  particularly  where 
pressed  .steel  sha|)es  are  used. 

In  clianjjinj?  the  style  of  front  ends  we  have  not  shortened  up 
the  extended  front,  which  we  believe  would  be  of  advantage  in  the 
wa.v   of  obtaining  better  draft   with   still   larger  exhaust  nozzles. 

We  wash  out  all  boilei-s  through  the  front  flue  sheet,  hence  the 
locati(m  of  the  apron  extension  of  the  deflector  plate  i.s  important, 
hence  I  .-ubmif  blue  prints  showing  the  moving  of  thi.s  apron  from 
heliind  the  exhau.st  pipe  to  a  point  in  front  of  the  same  with 
binge  arrangement  for  adjustment  and  for  throwing  it  entirely 
out  of  the  way  when  washing  out. 
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THE  LARGEST   LOCOMOTIVE   BOILER. 


k 

^ 

» 


Mallet  Artktlatki)  Co.mp<hm) — Baltimore  &  Ohio  Raileoad. 


The  boiler  of  the  remarkable  Mallet  compound  locomotive, 
built  by  the  American  Locomotive  Company  for  the  Baltimore 
&  Ohio  Railroad,  was  illustrated  from  a  photograph  in  May. 
1904,  page  167.  and  was  again  referred  to  in  the  general  de- 
scription in  June  last,  page  237.  The  performance  of  this 
locomotive  was  described  by  Mr.  Muhlfeld  in  our  June  num- 
ber,, 1905.  page  229. 

This  boiler  has  a  straight  top  and  is  84  ins.  in  diameter  out- 
side the  first  ring,  while  the  largest  ring  has  a  diameter  of  88 
ins.  '1  he  firebox  is  108  ins.  long  by  96  ins.  wide,  and  the  depth 
is  80  ins.  in  front  and  72  ins.  at  the  back.  Water  spaces  of  6 
ins.  in  front  and  5  ins.  at  the  back  and  sides  are  provided. 
There  are  436  214-in.  tubes,  21  ft.  long,  the  tubes  being  No.  11 
gauge.  The  heating  surface  is:  Tubes,  5,366  sq.  ft.;  firebox, 
219  sq.  ft.,  making  a  total  of  5,585  sq.  ft.,  which  is  the  largest 


THE     LABGEST     LOCOMOTn"E     BOILEB — MAI.LET     tX>MPOl-ND     LOtXJMO- 
TIVE — BALTIMORE    &    OHIO   BAILROAD. 

ever  employed  in  a  locomotive  boiler.  The  grate  area  is  72 
sq.  ft.  r  "    ■' 

This  boiler  has  thick  plates.  Those  of  the  shell  are  1  In. 
thick,  the  roof  is  %-in.,  the  front  tube  sheet  %-in..  the  back 
head  %-in..  and  the  throat  sheet  1-in.  The  back  tube  sheet  i« 
i/.-in.  and  the  other  firebox  sheets  7  16-in.  The  boiler  is  38  ft. 
5  ins,  long  from  the  front  end  to  the  firebox  door.  It  weighs, 
empty,  and  without  tubes.  57,000  lbs  ,  and  complete,  with  water, 
117,000  lbs.  The  water  alone  weighs  33,000  lbs.,  and  the  tubes 
alone,  27,000  lbs. 

The  drawing  shows  a  large  liner  plate  1  in.  thick  on  the  In- 
side of  the  bottom  part  of  the  shell  at  about  the  middle  of  Itl 
length.  This  is  for  the  attachment  of  the  saddle  for  the  high- 
pressure  cylinders.  While  this  is  an  enormous  boiler  for  an 
enormous  locomotive,  it  is  said  to  be  easily  fired  by  one  man, 
but  it  is  diflBcult  to  believe  that  one  man  can  properly  fire  it  in 
a  pull  of  any  considerable  length.  Here  is  certainly  a  fair  field 
for  the  automatic  stoker  people  to  show  what  they  can  do. 

As  shown  in  the  engraving,  the  throttle  pipe  connections  are 
made  at  the  sides  of  the  dome,  the  passages  to  the  throttle  be- 
ing cored  in  the  cast-steel  dome.  The  boiler  has  two  flredoor 
openings,  which  are  fitted  with  sliding  doors.  The  injector* 
are  on  the  back  head  and  discharge  through  pipes  leading  well 
forward  into  the  first  shell  course  of  the  boiler.    The  center  ot 
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the  boiler  is  10  ft.  above  the  tops  of  the  rails,  this  being  the 
greatest  height  of  boiler  in  our  record. 

DIMENSIONS    OF   THE    LAltUKSX    L.OCOMOTTVE   BOIL£R. 

Working  pressure 235  lbs.  per  sq.  in. 

Diameter  outside  the  first  course 84  ins. 

Distance  between  tube  plates 20  ft.  10%  ins. 

Thickness  of  barrel  and  saddle  sheets 1  In. 

Thickness  of  tube  sheet    %    In. 

Thickness  of  outside  firebox   and  back   lead %    In. 

Number  of  tubes    436 

Diameter   of   tubes    2  %    Ina. 

Height  of  boiler  centre  above  rail   10  ft. 

Height  of  stack  above  rail   15  ft. 

Firebux    length    (inside) 108%    ina. 

Width    (inside)     96%     ins. 

Thicluiess     of    tube    sheet %   in. 

Thickness  of  crown  sheet 7-16   in. 

Thickness   of  side  sheets    %    in. 

Thickness   of  back   sheet    %    in. 

Grate   area    72.2    sq.    ft. 

Heating    surface,    firebox 219    sq.    ft 

Heating    surface,    tubes 5,366   sq.    ft. 

Heating   surface,   total 5,585   sq.    ft. 


tance  from  the  center  of  the  ezhaust  pipe  and  the  front  tube 
sheet  varies  necessarily  in  the  different  classes.  It  will  be 
noticed  that  these  petticoat  pipes  are  all  made  in  a  single 
piece  and  are  15%  ins.  inside  diameter. 

We  are  indebted  to  Mr.  W.  V.  S.  Thorne,  director  of  pur- 
chases of  the  Harriman  Lines,  for  this  information  and  to 
the  Baldwin  Locomotive  Works  for  the  drawings. 


COMMON  STANDARD  LOCOMOTIVES. 


American  Locomotive  Company  to  Build  Automobiles. — 
This  company  will  build  a  plant  at  Providence,  R.  I.,  adjacent 
to  the  Rhode  Island  Locomotive  Works,  where,  under  the  su- 
pervision of  Mr.  Haughton,  the  Berliet  automobile  is  to  be 
built,  the  American  Locomotive  Company  having  secured  the 
exclusive  right  to  manufacture  these  machines  in  this  coun- 
try. The  initial  output  will  be  about  200  cars;  the  first  ma- 
chines to  be  40  and  20  h.p.  It  is  likely  that  the  construction 
of  automobile  trucks  for  heavy  service  will  follow. 


Habbiman  Lines. 


IIL 


(For  previous  articles  see  pages  164  and  200.) 
Smoke  Box  Abbancement. 
As  given  on  page  154  of  the  May  number  of  this  journal, 
the  boiler  diameters  of  the  four  types  of  standard  locomo- 
tives are  70  ins.  for  the  Atlantic,  Pacific  and  switching  locomo- 
tives and  SO  ins.  for  the  heavy  consolidations.  The  smoke 
boxes  are  all  suffic  iently  long  to  provide  for  cinder  pockets  In 


Electbic  vs.  Steam  Tbaction. — Mr.  L.  B.  Stillwell,  at  a 
recent  Institute  traction  dinner,  said  in  regard  to  the  Man- 
hattan Elevated  system:  "Electrification  of  the  elevated  lines 
in  New  York  has  increased  their  capacity  by  one-third,  and 
has  decreased  by  one-fifth  the  time  spent  on  trains  by  the 
average  passenger.  It  has  been  demonstrated  that  the  cost  of 
maintenance  of  electrical  equipment  of  rolling  stock  is  ma- 
terially less  than  steam  equipment.  It  has  proved  that  elec- 
tricity can  render  more  reliable  service  than  steam,  the  aggre- 
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standabd  abbangement  of  locomotive  fbont  end — habbiman    lines. 


front  of  the  cylinders  and  In  fact  all  of  the  standard  enginea 
are  fitted  with  them.  The  lengths  of  the  smoke  box  rings 
are  as  follows:  Atlantic,  71^4  ins.;  Pacific,  91  9-16  Ins.;  con- 
solidation, 69  9-16  ins.;  switcher,  57^/^  ins.  These  will  be  Illus- 
trated later  in  connection  with  the  boilers. 

The  arrangement  of  the  smoke  boxes  is  the  same  for  all 
engines  except  as  modified  by  the  two  diameters  of  boilers, 
the  boiler  of  the  consolidation  type  being  larger  than  the 
others. 

The  same  exhaust  nozzle  casting  is  used  for  all  engines  and 
the  same  size  petticoat  pipe  with  a  22-in.  flare  at  the  bot- 
tom. The  diaphragm  plate  varies  in  size  between  the  70  and 
Si  ►in.  boilers,  but  is  arranged  in  the  same  way  in  both.  This 
also  applies  to  the  netting.  The  distance  between  the  center 
of  the  exhaust  pipe  and  the  front  ring  of  the  smoke  box  of 
the  Atlantic  and  Pacific  types  is  41  Ins.,  this  distance  on  th« 
consolidation  is  46  ins.  and  on  the  switcher  38  ins.    The  dis- 


gate  delays  due  to  all  causes  on  the  Manhattan  lines  now  be- 
ing less  than  one-half  per  car  mile  what  they  were  when  steam 
was  used  as  a  motive  power. 


Railboad  Mileage  of  the  Wobld. — According  to  figures 
printed  In  the  Archiv  fur  Eisenbahnwesen,  the  total  railroad 
mileage  of  the  world  at  the  end  of  the  year  1903  was  531,659 
miles.  Europe  has  186,566;  Asia,  46,293;  Africa,  15,549;  Aus- 
tralia, 16,595,  and  America  (North  and  South)  has  268,655 
miles. 


Coal  Minkd  in  1904. — The  production  of  coaJ  in  the  United 
States  in  the  year  1904  amounted  to  351,196,953  tons  of  2,000 
lbs.,  of  which  73,156,709  tons  were  Pennsylvania  anthracite. 
During  the  past  four  years  the  amount  of  coal  reclaimed  an- 
nually from  the  culm  banks  by  washing  has  amounted  to  about 
2,500,000  tons. 
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MASTER  MECHANICS'  ASSOCIATION. 


(Other  papers  and  ahstracts  of  reports  appear  on  page  271.) 

The   Mechanical   Stokeh — Opened   by   William   Garstang. 

The  question  of  a  scientific  method  of  firing  locomotive  engines 
is  not  of  recent  origin.  It  has  always  been  uppermost  in  the 
minds  of  the  management  of  raihvajs,  as  is  evidenced  by  the  fact 
that  some  companies  have  offered  prizes  of  various  kinds  for  the 
most  efficient  and  economical  firing,  and  this,  too.  in  the  day  of  the 
smsill  engine,  whose  grate  area  did  not  exceed  30  sq.  ft.,  with  a 
maximum  steam  pressure  of  180  lbs.  If  it  was  a  question  then, 
how  much  more  important  it  must  be  to-day  with  50  sq.  ft.  of  grate 
area  and  a  steam  pressure  of  200  lbs.  or  more. 

Two  hundred  pounds  of  coal  is  an  enormous  quantity  to  burn 
per  square  foot  of  grate  in  an  hour,  but  it  can  be  done,  and  this 
would  mean  that  with  a  grate  having  30  sq.  ft.  of  surface,  the  con- 
sumption of  3  tons  an  hour.  This  implies  a  shovel  of  coal  every 
ten  seconds,  and  we  believe  this  is  as  much  as  the  ordinary  man 
can  do.  If  we  obtain,  by  compounding  or  superheating,  more 
steam  from  3  tons  of  coal,  we  have  increased  the  capacity  of  the 
fireman,  but  who  can  say  how  long  it  will  be  before  we  must  fur- 
ther increase  the  size  of  our  engines  and  consequently  the  capacity 
of  the  fireman,  the  latter  now  admitted  to  be  up  to  the  limit. 

Ten  years  ago  the  most  of  us  thought  the  maximum  size  of 
locomotives  had  been  reached,  when  a  spurt  followed  and  the  loco- 
motive grew  rapidly.  Ha.s  the  limit  yet  been  reached?  The  engine 
having  grown  to  such  proportions  in  the  pa.st  ten  years,  it  ks  per- 
tinent to  ask,  has  the  fireman  also  grown  in  that  time?  Experi- 
ence says  "No."  An  engine  with  50  sq.  ft.  of  grate  surface,  burn- 
ing 200  lbs.  per  hour  per  square  foot,  will  consume  5  tons  per 
hour,  and  if  you  get  a  fireman  with  sufiScient  physical  endurance 
to  handle  5  tons  of  coal  per  hour  on  an  engine  scheduled  45  (or 
50)  miles  per  hour,  as  they  are  to-day,  he  will  very  likely  fall 
below  the  requisite  in  brain  power,  and,  of  course,  be  an  inefficient 
fireman.  This  we  all  know  from  experience.  So  it  seems  our 
engines  have  passed  the  limit  of  human  endurance  in  the  matter 
of  efficient  firing. 

A  young  man  thinks  he  would  like  to  fire  a  locomotive;  he  makes 
application  for  the  job;  he  goes  with  the  foreman  to  look  over  an 
engine,  and  the  enormous  size  of  the  boiler  fills  him  with  dismay, 
and  he  goes  into  some  other  business.  This  means  that  the  work 
on  the  big  engines  is  more  of  brawn  that  of  brain.  Some  will 
miy :  "That  is  all  you  need  for  a  fireman."  But  where  are  our 
engineers  to  come  from?  Surely  they  must  be  men  of  "head."  now 
more  than  ever,  when  speeds  are  high  and  trains  are  heavy.  This 
employment  of  "coal  heavers"  for  the  left-hand  side  of  the  engine 
will  surely  be  felt  before  long  on  the  right-hand  side,  when  promo- 
tions mast  be  made. 

They  say :  "Necessity  is  the  mother  of  invention."  It  seems 
to  have  been  so  in  this  case.  I  presume  some  one,  seeing  farther 
ahead  than  most  of  us,  thought :  "WTiy  won't  an  automatic 
.stoker  work  as  well  on  a  locomotive  as  on  a  stationary  boiler?" 
To  think  was  to  act,  and  we  now  have  a  practical  mechanical  fire- 
man that  is  going  to  revolutionize  the  grade  of  men  who  enter  the 
firing  service  and  eventually  become  engineers.  Instead  of  the 
"horny-handed  son  of  toil,"  with  a  back  like  a  horse,  who  must 
work  like  a  coal  heaver  for  ten  or  twelve  hours  continuously,  we 
will  have  a  set  of  men  of  greater  intelligence — men  whose  heads 
will  guide  the  stoker  and  control  it — men  who  will  not  sit  idly  in 
the  engine  cab  by  any  means,  but  who,  though  busy,  will  not  be 
continually  "frizzled"  back  of  the  op>en  fire  door,  with  their  eyes 
blinded  so  that  signals  cannot  be  properly  interpreted;  but  who, 
through  intelligent  operation  of  the  stoker  and  careful  watchful- 
ness of  the  track  and  signals,  and  who  coming  in  from  a  trip  are 
not  so  tired  out  that  they  cannot  study  the  rules  and  regulations 
and  prepare  themselves  for  advancement,  will  make  a  high  grade 
of  locomotive  engineers  when  advanced  to  that  position,  and  which 
will  gradually  mean  a  continuous  elevation  of  both  the  men  and 
the  service. 

Now,  as  to  the  stoker  in  actual  service.  It  has  been  four  years 
since  the  first  mechanical  stoker  was  tested  on  a  Big  Four  engine. 
About  six  months  ago  we  installed  a  mechanical  stoker  known  as 
the  "Victor."  and  same  as  the  one  on  exhibition  at  the  convention, 
on  seven  of  the  largest  passenger  engines  on  our  system.  Four  of 
these  engines  have  wide  fireboxes  and  three  have  the  long,  narrow 
firebox.  Both  styles  of  firebox  have  been  fired  satisfactorily  by  the 
Victor  mechanical  stoker.  From  advices  we  receive  from  the  di- 
vision officers,  we  can  safely  say  there  is  a  noticeable  saving  in  the 
amount  of  coal  consumed  per  car  and  engine  mile  when  operated 
with  the  stoker  in  comparison  with  hand  firing,  but  at  this  time 
we  are  not  prepared  to  state  the  exact  per  cent,  of  such  saving. 
The  same  advices  indicate  a  reduction  of  boiler  work,  on  flues, 
staybolts  and  firebox  seams,  which,  in  our  opinion,  is  due  to  the 
fact  that  we  are  enabled  to  carry  a  lighter,  cleaner  and  more  uni- 
form fire,  as  well  as  uniform  boiler  pressure. 

During  the  six  months  in  which  these  stokers  have  been  in  ser- 
vice the  cost  of  their  maintenance  has  been  very  light.  The  prin- 
cipal cost  of  maintenance  is  largely  due  to  improper  lubrication. 
What  few  failures  we  have  had  with  the  stoker  are  due  to  the 
same  cause. 

In  conclusion.  I  will  say  it  is  my  opinion  the  mechanical  stoker 
for  locomotives  has  come  to  stay. 

First — Because  it  is  practical  and  efficient. 

Second — We  believe,  by  the  adoption  of  the  mechanical  stoker 
the  railway  companies  will  be  enabled  to  use  a  cheaper  grade  of 
coal  than  can  be  used  in  hand  firing,  resulting  in  a  great  reduction 
in  their  fuel  bills. 

Third — It  will  relieve  the  fireman  of  some  of  his  most  arduous 
labor  and  give  him  greater  opportunity  to  observe  signals  while 
on  duty,  and  he  will  arrive  at  the  end  of  his  run  in  condition  to 
improve  his  chances  by  study  for  promotion  to  the  position  of 
engineer. 


High-Speed  Steel — Opened  by  Mr.  J.  A.  Garnej. 

The  almost  prohibitive  cost  of  high-speed  steel  makes  one  con- 
sider carefully  whether  or  not  it  should  be  purchased  for  all  classes 
of  work,  and  especially  for  old  machines,  which  cannot  tax  the 
capacity  of  the  theapor  self-hardening  steels.  When  one  figures 
that  a  tire  lathe  tool  costs  from  $8  to  $10,  it  looks  like  a  lot  of 
money.  On  the  other  hand,  if  we  will  take  into  consideration  the 
iflower  speed,  smaller  output,  time  lost  sharpening  and  dressing 
tools  and  the  loss  of  material  incident  to  dressing  and  sharpening, 
it  will  be  seen  that  the  cheaper  tempering  and  self-hardening  steels 
are  too  expensive  to  be  considered.  A  case  in  question :  A  set  of 
bolt  cutter  dies  made  of  10-cent  tempering  steel  cost  21  cents  for 
labor  and  5  cents  for  material;  total,  26  cents,  and  cut  100  bolts 
before  dressing.  A  set  of  similar  cutters  made  of  75-cent  high- 
speed steel  cost  37%  cents  for  material  and  40  cents  for  labor; 
total  cost,  77%  cents,  and  cut  1,100  bolts  before  dressing.  Enough 
tempering  steel  cutters  to  do  the  same  work  would  have  cost  $2.86. 
Tliis  is  what  I  mean  when  it  is  said  we  cannot  afford  to  use  low 
capacity  steel. 

The  use  of  tool  holders  and  smaller  sizes  of  steel  will  effect 
great  economies  in  the  investment  of  high-speed  steel,  and  in  one 
instance  the  introduction  of  tool  holders  reduced  the  number  of 
pounds  of  steel  required  for  a  wheel  lathe  over  80  per  cent.,  and 
instead  of  a  tool  1x2  ins.,  18  ins.  long,  costing  $7.87,  a  1  z  1  z  ^ 
in.  tool,  costing  $1.87,  is  used,  and  the  tool  holder  does  not  wear 
out  or  break,  and  costs  5  cents  per  pound,  against  75  cents  per 
pound  for  high-speed  steel. 

liosebit  reamers  can  be  tipped  with  high-speed  steel  and  increase 
their  efficiency  from  750  to  1,000  per  cent. ;  in  fact,  a  little  in- 
genuity and  thought  will  open  up  economies  in  the  quantity  of  high- 
speed steel  that  were  never  given  a  thought  when  10-cent  steel 
was  used. 

Larger  section  tools  of  high-speed  steel  which  have  become  too 
short  can  be  hammered  out  into  tools  of  smaller  section  with  ex- 
cellent results. 

High-speed  steel  has  come  to  stay  until  some  more  efficient 
material  is  discovered,  and  while  its  price  maj-  make  us  question 
its  econony,  a  second  thought  will  convince  us  that  we  cannot 
afford  to  go  back  to  the  cheaper  tool  steels  for  heavy  work,  how- 
ever good  these  may  be  in  their  class. 

The  Technical  Education  of  Railboad  Employees, 
abstract  of  an  individual  paper  bt  g.  m.  baskord. 

No  Other  part  of  industrial  development  has  shown  such  progress 
a.s  that  of  transportation,  and  no  other  influence  in  human  wel- 
fare is  as  vital  as  that  exerted  by  the  railroads.  In  connection  with 
this  progress  and  development,  because  of  its  radical  character  and 
great  extent,  the  development  of  men  has  been  allowed  to  take  care 
of  itself  until  it  must  be  said  that  the  most  vital  railroad  problem 
of  to-day  is  that  of  men. 

The  problem  is  that  of  men,  the  selection,  preparation  and  train- 
ing of  men.  If  this  is  provided  for  the  rest  is  easy.  It  is  said 
to  be  less  difficult  to  secure  a  new  president  than  to  secure  a  good 
shop  or  roundhouse  foreman.  This  is,  of  course,  not  true,  but  it 
certainly  is  sufficiently  difficult  to  obtain  the  necessary  supply  of 
foremen  of  the  right  sort  and  even  more  difficult  to  secure  the 
right  kind  of  men  in  the  ranks.  The  men  are  not  essentially  dif- 
ferent from  those  of  a  gMieration  ago,  but  the  conditions  certainly 
are  different.  To  improve  conditions  it  is  necessary  to  know  what 
is  wrong,  and  to  know  what  is  wrong  it  is  necessary  to  under- 
.><tand  the  changes  which  the  last  few  years  have  brought. 

WHAT  GROW^TH  HAS  DONE. 

A  few  years  ago  railroad  mileage  was  in  hundreds,  whereas  now 
it  is  in  tens  of  thousands.  The  general  manager  once  knew  all  of 
his  subordinate  officials,  because  they  were  few  and  changes  were 
not  frequent.  He  once  knew  all  of  his  master  mechanics,  station 
agents,  conductors,  engineers,  dispatchers  and  even  telegraph  oper- 
ators. They  knew  him  and  were  working  for  him  because  he  was 
])ersonalIy  close  to  them  in  their  work.  All  this  has  changed  as 
the  roads  themselves  became  greater  and  as  roads  great  in  them- 
selves combined  into  systems,  as  has  never  been  done  anywhere 
else  in  the  world.  With  this  change  the  officials  have  by  a  power- 
ful current  been  carried  far  from  the  men  in  the  ranks  and  far 
even  from  their  subordinate  officials.  From  personal  friends,  the 
men  have  become  to  them  as  mere  numbers. 

For  example,  we  have  one  motive  power  official  who  is  respons- 
ible for  the  service  of  more  than  forty  thousand  men.  How  many 
of  them  can  he  know?  He  does  well"  to  really  know  his  chiefs  of 
staff.  From  a  simple  business  proposition,  administration  of  rail- 
roads has  become  like  the  direction  of  the  armies  of  a  nation.  But 
armies  do  not  suffer  weakness  of  organization  becan.se  of  increa.*?- 
ing  in  size.  An  army  becomes  larger  by  aggregation  of  units,  which 
of  thenLselves  become  no  larger.  As  size  increa.'ses  general  officers 
are  added.  The  commanding  officer  does  not  know  all  his  men. 
but  the  captains  do  know  theirs.  From  this  standpoint  the  rail- 
roads need  more  captains,  because  the  subordinate  officials  now 
know  their  men  as  little  as  the  chiefs  know  their  subordinate 
officers. 

The  recruiting  and  training  is  the  same  for  a  large  as  for  a 
small  army,  because  thei  units  are  of  the  same  size.  It  is  not  so 
with  railroads.  For  example,  cotisider  the  organization  of  a  new 
and  large  locomotive  shop  compared  with  a  small  one.  This  is 
one  rea.son  why  the  large  shops  of  to-day  are  less  efficient  and  less 
economical  than  the  small  ones.  Shops  have  outgrown  both  men 
and  methods. 

THE  RECRUITING  OF  THE   PAST. 

Considering  shop  forces,  the  recruiting  of  the  past  was  through 
apprenticeship.  It  is  not  so  to-day.  One  of  the  best  equipped 
railroad  boiler  shops  in  the  country  has  not  a  single  apprentice  and 
few  of  them  have  enough  to  be  worth  mentioning.  Of  twelve  trade.«; 
in  one  shop  plant  only  three  were  found  to  have  apprentices,  but 
all   had  shop   committees.     In   other  departments    apprendcesbip 
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Las  boon  oyorlix/ktvl.  juul.  m'glc<tp(l  bocauM'  tbtTP  was  so  much  olsc 
to, do.  Thon>  has  hct-n  tiw*  iinuh  prcssurt'  t<>  turn  out  work  with 
fxisiiii};  fa<ilitit's  lo  achiiit  of  takiiij;  the  iicct-ssary  i>r('<autioii.s 
<onc»'iiiiiig  thf  MU'ii  anil  the  It-adeis  of  ihf  fiitun*.  'I'ht'  prcsi-iit 
ilriiinixl  for  forfiiu'ii  witli  leadfrsliip  taltiit  iuid  cxtHiilivi'  possi- 
hilitit's  proves  Injlh  the  iiosilt'ct  of  the  ai)j)reiiti(i'  aiul  the  <li.staii«o 
whicli  has  ^irowii  Ix-IwiM-n  th<>  otficials  and  ilic  nu'ii.  for  thiMc  tcr- 
tainly  iiiiisi  he  hilt'Ut  taU'iit.  doriuaiit  and  iindisi-ovort'd,  siitliiieut 
for  all  iii'c-os.-sit ifs. 

W«'  need  lo  he  r(>ruiudf*d  that  many  men  in  tho  ranks  arc  siiro 
to  risf  Ih  ont-  way  or  anotiier.  If  tht\v  an>  not  fncouraj;i'd  in  cvfry 
possibli'  way  to  «niallfy  for  hii;h<'r  positions  on  the  stalT  tlii-y  will 
«'inploy  their  li-adership  in  other  dircflions.  and  here  is  an  oi)p<>r- 
tunity  to  narli  one  of  the  roots  of  tho  labor  problctn  wliiih  has 
iilivady  beiMi  allowed  to  wait  too  long. 

To-day  telegraph  tiperators.  tirenion,  trainmen  and  otli(>rs  arc 
usually  taken  fiom  outside  tht^  service.  They  receive  less  i»re- 
paration  for  tlieir  work  than  wlien  there  was  less  respoiLsibility  and 
less  to  do.  The  recruiting  sy.stoni  is  at  fault,  this  being  considered 
as  unimportant.  It  is  not  so  in  Kn^laiul  and  in  Kurope.  where 
tho  elliiiency  of  tlie   individual  railroad  employe  is   of  the  highest 

typo. 

Apj»renti«<'ship  of  the  old  kind  was  an  ideal  method  of  reorultinp. 
IJoy.s  were  carefully  selected,  conscientiously  trained,  and  the  em- 
ployer exercise<l  a  moral  as  well  as  an  ediuational  influence  over 
lliem.  The  present  i)ace  does  not  permit  of  such  a  sy.steni.  yet  tin- 
lack  of  it  has  brought  a  cleplorable  condition,  aud  to  lake  its  place 
Kometliin;?  is  needed  and  tliat  «iui<kly. 

A  SERIOUS  MISTAKE. 

For  twenty  years  llie  railroads  have  sought  to  provide  the  nec- 
essary leadership  from  the  technical  colleges  and  many  .«!trong  offi- 
cials have  developed  through  what  is  known  as  the  special  api)ren- 
tice  system.  It  is  perhaps  possible  to  meet  the  immediate  need  in 
some  such  way:  but  when  the  technical  school  graduates  come  to 
the  railroads,  as  outsiders,  from  the  schools — as  they  usually  do — 
this  .system  is  doing  a  fundamental  injury,  which  is  neither  under- 
stocKl  nor  apprecialed.  but  it  is  nevertheless  serious.  Every  time 
ft  special  apprentice  is  started  on  his  course  notice  is.  in  effect, 
served  tii>on  the  men  and  boys  with  whom  he  works,  that  he.  be- 
cau.se  of  his  education,  is  to  acipiire  in  a  few  years  sutticient  knowl- 
edge, experience  aiul  ability  to  bcnome  one  of  the  oificial  statf. 
The  efTect  in  the  shop  is  to  discourage  those  who  have  not  had  such 
education.  The  special  training  of  young  men  from  without  the 
ranks  of  the  workers  for  otticial  positions  is  fundamentally  wrong, 
anrl.  furthermorc\  it  plays  strongly  into  the  hands  of  tlio-^e  who 
wish  to  see  men  leveled  into  cla.sses.  and  considered  as  on  uniform 
levels,  as  to  the  value  of  service.  It  may  be  ne«-e.«sary  to  con- 
tinue spcH-ial  apprenticeship  for  a  time.  Technically  educated 
men  are  needed  and  will  bq  needed  even  more  in  the  future,  but 
they  slu>uld  ccune  from  the  ranks  and  not  from  outside  of  the 
service.  The  prt^sent  system,  or  any  other  system,  which  in  any 
wa.v  serves  to  discourage  the  regular  apprentices  and  thereby  tends 
to  cut  off  tlie  source  from  which  most  of  the  succ(\ssful  men  have 
come  should  give  place  to  a  .system  which  will  encourage  all  by 
makin:;  it  pos.«;ibIe  for  the  lowt>st  to  b<»ccmie  the  highest  in  the 
briefest  jiossihle  time,  because  the  talent  is  needed  now.  Nothing 
adequately  meeting  tlie  needs  of  American  railroads  has  been  ac- 
comidished  either  here  or  abroad.  That  sucli  a  system  is  possible 
and  feasible  can  now  be  shown. 

THE  PLAN. 

The  suggestion  is  that  recruits  in  shop.<t  (and  this  applies  in 
principle,  though  not  in  detail,  to  other  .service*  should  be  taken 
in  as  api)renti<es.  They  shouhl  be  givcMi  shop  training,  which  will 
increase  their  earning  capacity  to  the  utmost,  and  they  should  be 
placed  under  the  dirt>ction  of  men  of  suc-h  character  and  moral  in- 
fluence as  to  h^acl  them  to  form  correct,  broad  and  honest  views  of 
lire  and  their  i)rop<'r  rel.itions  with  otFier  men  and  their  employers. 
Parallel  with  the  shop  training,  attendance  during  working  hours 
at  a  school  provided  and  maintainc^d  by  the  road  sliould  be  re- 
quired: and  for  this  a  new  kind  c)f  a  school  must  I),'  developecl. 
as  a  new  kind  of  apprenticeship  mtist  be  developed  the  kind  that 
will  meet  the  inclividual  cases.  They  must  not  l>e  dealt  with  in 
clas.s»>s  or  by  fixed  rule.s.  The  schoc)l  must  be  one  wherein  the  shop 
and  the  studic^s  go  hand  in  h.-ind.  While  the  shop  hours  are  t.iken 
for  tlie  .sc-hool.  home  work  .should  be  rigidly  rcniuired.  Life  must 
not   be  inacle   too   easy    for  the  apprentic-es. 

For  example:  -Vritiinu'tic  is  needc>d  of  the  kind  whidi  will  deal 
with  pulleys,  back  gears.  lead  .screws  and  other  studies  such  as 
drafting  and  shoft  arithmetic,  whic-h  will  reveal  the  reasons  for 
things  seen  and  clone  in  the  shojxs.  The  .school  and  tlie  shop  should 
be  c-o-ordinate  in  every  possible  way.  'Hie  local  officials  must  be 
interestcnl  in  and  resjxmsible  for  the  l)oys  in  the  school  as  well  as 
in  the  shop.  The  higher  department  offic-ials  must  be  occasion- 
ally seen  in  the  sclioolroom  and  the  foremen  should  be  identified 
with  it.  An  evening  a  month  should  be  devoti'd  to  a  general 
meeting  of  an  apprentice  organization,  with  an  occasional  stere- 
opticon  tnlk  or  leeture  by  a  foreman  or  higher  c>fficial.  Here  is  an 
opportunity  for  the  university  extension  iclen.  The  boys  should 
visit  oUier  shops  in  c-onimittees  and  report  their  oKservations  for 
discussion.  .\  library  for  books  and  periodicals  is  a  necessary  ele- 
ment. If  the  road  has  several  shops  a  car  sliould  be  equipped 
with  valve  motion  models,  .sectioned  locomotive  ai)iiaratus  nncl 
apfdiances.  electric  motors  and  generators  and  even  a  "^inall  st.T- 
tionary  engine  for  the  boys  to  study,  dismantle,  a.s.^emble  and  set 
the  valves.  The  air  brake  c.irs  have  shown  us  how  to  u.se  school 
oars. 

As  a  part  of  the  plan  every  roumlhouse  should  have  a  comfort- 
able reading-room  provided  bv  the  romi»any.  with  l>cK)ks.  periodi- 
cals, charts  and  models.  Every  enrourr.gement  should  l>e  given 
the  engineers  and  firemen  to  organi/<>  improvement  clul>s.  The 
company    should    furnish    stereopticons    and    cx-casional    lecturers. 


rrc^grL'>sive  education  siioi»ld  acctjmpany  the  present  tendency  to- 
ward progressive  e.vaminations.  Here  is  another  opportunity  for 
university  extcmsion.  Engineers  and  firemen  should  be  educated 
to  do  their  best,  and  it  is  important  to  bear  in  mind  the  fact  that 
the  diiVerence  between  the  work  of  the  best  and  of  the  average 
man  re;  resents  metre  to  the  road  than  the  economies  to  be  obtained 
from  til'  best  fuel-saving  appliance  or  invention  ever  brought  out. 
An  iniportaut  opportunity  for  exerting  a  strong  moral  influence 
is  availiiiile  in  this  plan  and  an  insight  into  the  history  of  nations, 
liolitical  economy,  the  history  of  labor  and  the  projier  relations 
between  ftuployer  and  eiiirdo\e  can  be  given.  The  scheme  is  not 
I'topian  but  practical,  aticl  the  way  is  plain.  'ITie  idea  has  been 
I>ui  b.v  Milton  1'.  Higgins  in  these  woriLs  :  "The  object  is  to  pro- 
duce many  well-trained  and  educated  workmen,  some  foremen, 
and  from  the  foremen  a  few  superintendents."  This  structure 
rei»resents  a  pyramid  resting  upon  its  base.  As  long  as  we  seek 
the  genius  we  stand  the  pyramid  upon  its  apex  and  put  it  into  a 
state  of  nervous  eiiuilibrium.  "We  may  hope  for  much  from  a 
thousand  educated,  thinking  expert  .\merican  machinists,  who  have 
the  skill,  education  and  exact  knowledge  of  the  shops.  Is  not  the 
product  ion  of  one  hundred  well-educated  workmen  a  more  certain 
undertaking  than  the  production  of  one  genius?" 

We  are  to-day  looking  for  the  genius  and  overlooking  the  good 
Workmen,  but  by  providing  for  many  workmen  we  can  not  fail  to 
find  the  necessary  genius. 

This  sdiool  shop  enterjirise  should  be  carried  out  for  the  in- 
dividual, lifting  each  as  higli  as  lie  can  go.  It  should  leave  the 
c-apable  student  prepared  for  a  course  in  a  technical  school.  An 
important  part  of  the  i)lan  is  a  provision  for  fending,  every  jear, 
a  certain  number  of  graduated  apprentices  to  a  technical  school, 
for  a  short  "sandwich"  course,  at  the  expense  of  the  company. 
This  .should  be  lield  out  as  a  itrize  or  reward  for  high  standing  in 
the  shop  and  school.  'Hiis  would  jjrovide  technical  men  and  they 
would  be  adminibly  prepared.  Evt>n  if  only  one  out  of  ten  re- 
mains in  the  .service  the  encciuragement  due  to  the  possibility  of 
securing  sue  k  an  education  would  affect  every  ambitioius  appren- 
tice aiuI  every   ambitious  workman  on   the  road. 

With  such  a  system  the  shoji  c-ould  probably  in  time  supply  all 
firemen,  engineer-  .ind  men  for  other  service,  in  wliich  the  educa- 
tion, training  and  tli'  ruprit  c/c  roriis.  which  would  naturally  be 
developed,  would  be  luo.st  valuable.  Iliere  is  no  rea.son  why  the 
(raveling  engineers  should  not  co-oi)erate  with  the  teachers  of  the 
apprentice  schcKtls  in  the  development  of  correspondence  courses 
for  engineers  and  firemen  and  the  men  woulcl  unciuestionably 
respond,  leiiainly  as  well  as  they  do  at  present  to  the  commercial 
c-orrespondenc-e  .schools.  Having  the  shoj)  .schools,  they  may  be 
taken  to  the  student  in  every  deiiartment  by  the  correspondence 
method,  whether  he  is  on  an  engine,  at  a  telegraph  key.  on  the 
track  or  in  an  office.  The  develojiment  may  be  as  broad  as  the 
need,  and  correspondence  ciuirses  may  l)e  made  a  vital  factor  in 
the>  plan,  and  university  extension  an  imiwrtant  element.  Those 
who  can  not   atieiiit   the-   schexils   must    be   jirOvidcMl  for. 

It  seems  pe>ssibli>  that  the  future  of  the  motive  jioWer  officer  and 
of  his  deitartment.  and  of  cUhe-r  ofticers  as  wc^ll.  may  become  clearer 
and  the  outlook  may  bt>  brighter  when  the  uccmIs  are  jirovided  for  in 
suc-li  a  way.  The  word  e-due-alion.  as  distinguished  from  instruc- 
tion, seems  to  rejire.-ent  what  is  needed,  and  it  is  clear  that  the 
educatii.ii  of  managements  anil  owners  of  railroads  is  the  first 
step  to  be  undertaken.  If  this  is  done?  there  will  be  no  problem  too 
difficult  lo  be  solved,  but  if  not  there  are  many  impossible  of  solu- 
tion. Only  in  some  such  way  as  this  can  the  officials  get  close  to 
the  men  directly  or  indirectly. 

No  railroad  with  a  constantly  changing  jiolicy,  or  one  on  which 
the  te-niii f  offici.il  life  is  uncertiiin,.  should  for  a  moment  seri- 
ously consider  such  a   suggestion   as  is  here  outlined. 

Shall  tJiLs  (or  scmiething  better)  be  done?  Tlie  writer  believes 
tli.it  the  future,  not  only  of  the  motive  power  officer,  but  of  the 
railroads,  and  to  a  large  extent  of  the  country,  depends  on  tlie 
answiT. 

There  is  no  need  eif  worrying  about  the'  college  man  :  he  is  fully 
capable'  of  taking  care  eif  himself,  and  it  will  be  really  a  favor  to 
him  te>  put  him  entirely  ujion  his  own  ri'sources.  He  should  not 
be  handicapiMMl  bybeini;  lubeh'd,  bec-ause  of  bis  educ.ation.  Special 
provision  in  the  slioi>s  for  the  graduate  of  a  technical  college  shoulcl 
not  be  made.  Employe>rs  >hould  not  incMlify  their  methmis  for  him. 
To  do  .so  is  not  advantagcHius  to  the  college  man,  or  to  the  other 
men  in  the  shojis. 

The  condition  and  position  of  the  suiierintendent  of  motive  power 
should  be  elevated  and  imtiroveel.  so  that  young  men  will  see  that 
they  can  alTiuil  to  sneiid  their  lives  preparing  for  the  highest  jiasi- 
lions.  They  will  tlim  be  imiiresscMl  with  the  fact  that  to  .secure 
such  a  position  is  worth  a  lifi'tinie  of  conscientious  and  unwavering 
I'ffeut.     This  is  not   the  case  to-day. 

tOM-Ll'SION. 

For  the  men  and  otficials  of  the  future,  technical  education  i.s 
reepiired.  but  it  must  be  ohtaincMl  while  the  student  otherwise  pre- 
pares him.self  for  his  work.  It  must  go  hand  in  hand  with  his 
eiliicjitioti  in  the  service,  and  the  education  must  be  arranged  espe- 
cially to  suit  his  nei'ds.  For  the  engineering  education  he  must 
not  be  ri'iiuired  ti»  fit  himself  to  existing  schools.  A  new  .school  - 
must  bi'  developed  spi'cially  for  him.  Instead  of  giving  years  to 
se'ijeets  which  are  merely  gocKi  for  mental  training,  he  must  give 
months  to  thos(>  whieh  he  will  remember.  Moreover,  he  must  not 
separate  himself  from  active  work  and  responsibility  for  long 
jicriods  in  order  to  attend  school. 

An  tidaptation  e.f  the  Admiralty  and  Drummond  plans  would 
seem  to  fit  American  railroad  conditions.  These  developed  natural- 
ly, cpiietly  and  effeetively.  They  are  the  work  of  broad-minded 
men.  When  the  men  who  are  making  American  railroads  interest 
theiiLselves  in  the  problem  an  even  greater  plan  will  be  forthcoming. 
They  should  not  delay,  for  the  need  is  imi>erative. 

.\re  we  a  nation  so  i  nvcdoped  in  a  cloak  of  progress  that  we  can- 
not see  the  future? 


JULY,  1905. 
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ADJUSTABLE  SCAFFOLDING  FOR  PASSENGER  CAR 

PAINT   SHOPS. 


Tne  adjustable  scaffolding  for  passenger  car  paint  shops, 
illustrated  on  the  accompanying  drawings,  is  In  use  at  the  Col- 
linwood  shops  of  the  Lake  Shore  &  Michigan  Southern  Railway 
and  is  notable  because  of  its  simplicity  and  the  ease  with  which 
the  platforms  can  be  moved  up  or  down.  These  afford  ready 
access  to  any  portion  of  the  outsides  of  the  cars,  as  they  may 
be  easily  adjusted  from  their  lowest  position  of  19  ins.  above 
the  floor  level  to  the  highest  position  of  10  ft.  above.  The 
platforms  are  carefully  counterweighted  and  thus  move  up 
and  down  with  ease. 


by  merely  lifting  it  up  or  down,  the  counterweight  holding  it 
In  the  desired  direction.  The  smaller  detail  view  appearing 
In  the  drawing  of  the  scaffold  Indicates  the  relative  locations 
of  the  platforms  between  the  cars  upon  the  tracks  and  also 
the  clearances. 


WHAT  A  FEV  MODERN  MACHINES  VILL  DO. 


The  following  figures  are  from  a  road,  the  name  of  which 
must  be  withheld  for  the  present.  Several  years  ago  a  new 
era  in  its  motive  power  department  was  inaugurated,  and 
the  results  are  indicated  in  the  accompanying  table,  which 
includes  the  number  of  locomotives  added  to  the  equipment 
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ABBAXCEMKNT     AND     DETAILS     OF     ADJUSTABLE     SCAFFOLUINU     FOB    PASSEXCEB  CAB  TAINT  SHOP. — LAKE  SUORE  &   MIC1IIC.\N    SOUTIIEUX 

BAILWAY. 


The  posts  which  support  this  system  of  scaffolding  consist 
of  6-in.  I-beams,  arranged  in  double  rows,  4  ft.  3  ins.  apart, 
between  each  row  of  tracks  in  the  paint  shop.  The  posts  are  set 
3  ft.  below  the  floor  in  concrete,  extending  10  ft.  2  ins.  above, 
and  are  carefully  braced  laterally  by  tie-rods,  connecting  their 
tops.  Between  sections  of  the  platforms,  where  four  posts  ars 
grouped  together,  both  lateral  and  diagonal,  and  longitudinal 
bracing  are  resorted  to  in  order  to  stiffen  the  entire  structure. 
The  posts  between  the  wall  of  the  building  and  the  track  near- 
est it  are  similarly  braced  from  the  wall. 

The  platforms  are  carried  upon  cast-iron  brackets  of  special 
construction,  having  special  grooved  guides  at  the  rear  so 
as  to  slide  up  and  down  the  flanged  portion  of  the  I-beam, 
as  shown  in  the  drawing  of  the  scaffold.  The  plat- 
form consists  of  three  planks,  24  ft.  long,  carefully  trussed, 
as  shown,  making  a  substantial  walk-way  16  ins.  wide.  This 
is  flexibly  carried  upon  the  iron  brackets  to  allow  for  in- 
equalities of  height  of  the  two  ends.  The  weight  coming  up- 
on the  bracket  is  supported  directly  by  a  cable,  passing  over 
the  pulley  at  the  top  of  the  I-beam,  to  the  counterweight  at  tht 
loai',  as  shown.    The  height  of  the  platform  is  readily  changed 


in   four  years,  the   increase  in   the  aggregate  tractive  power 
and  the  advance  in  the  shop  output. 

With  an  increase  of  40  per  cent,  in  the  number  of  locomo- 
tives, an  increase  of  75.8  per  cent,  in  the  aggregate  tractive 
power,  there  has  been  an  increase  of  80  per  cent,  in  the  num- 
ber of  locomotives  repaired  In  the  shops  over  the  number  re 
paired  in  the  year  1900.  According  to  the  oflScial  who  supplied 
this  information,  "the  only  increase  in  facilities  that  we  have 
had  to  acc-omplish  these  results  has  been  the  Installation  of  a 
few  modern  machine  tools,  and  using  some  of  the  stalls  in 
each  of  our  roundhouses  at  the  main  terminals  for  erecting 
shop  purposes." 

ENGINES   REPAIRED  AND  ENGINES   IN  SERVICE. 

ENGINES  IN    SERVICE. 

ovw 
1900  1901  1902  1903  1904    19SS. 

Ni'nihpr  of 

Engines.  .•^".'5  403  428  453  525    40.*^ 

Power.  .8.588.971     9,708,026    9,7»4,728    9,.'>32,S56    15.100,425    TS.STc 

KNHUNES    HhJ'AlRKI). 

Total     ...  263  267  295  439  473    80.0% 

Av.   Per  Mouth       22  22  25  39  40    817% 
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REPORT    OFCOMMITTEE  ON  FREIGHT  EQUIPMENT. 


Ruck   Island  CoMrANY. 


III. 


{Fur  previous  article  sec  page  20(5.) 

Dk.su;ns  k>k  Nkw  Eqi  U'MK.nt. 

The  freight  equipment  of  the  future  should  he  designed  with 
a  view  to  withstanding  the  shocks  incident  to  the  use  of  much 
heavier  locomotives  and  longer  trains  of  higher  capacity  units 
than  in  the  past.  The  committee  believes  that  the  practical 
and  economical  limit  of  strength  of  the  wooden  car  has  al- 
ready hren  reached  with  the  motive  iwwer  now  in  use  on  the 
systems,  and  therefore  recommends  that  steel  be  used  to  the 
largest  practical  extent  in  the  const rmt ion  of  new  equipment. 

It  is  recommended  that  commercial  sizes  of  rolled  plates 
and  shapes  only  be  employed,  such  as  can  be  purchased  in  com- 
petition in  the  open  market.  The  use  of  pressed  steel  shapes 
is  not  considered  desirable,  owing  to  the  fact  that  the  material 
cannot  be  distrilmted  to  the  best  advantage,  and  that  for  re- 
pairs either  expensive  machines  and  dies;  must  be  provided,  or 
the  parts  must  be  ol)tained  from  the  manufacturers  at  the  risk 
of  considerable  loss  of  time.  The  designs  hav-  been  worked 
out  with  a  view  to  using  only  commercial  shapes,  in  such  a 
manner  that  they  may  require  only  punching  and  shearing, 
without  the  nwessity  for  heating  and  WDrking  in  forms  or 
dies.  Cars  of  this  cwnstriiclion  may  be  readily  repaired  at 
any  of  the  shops  of  the  systems,  without  any  special  equip- 
ment, aside  possibly  from  pneumatic  riveting  hammers  and 
cranes  for  handling  floor  frames. 

The  use  of  steel  underframes  only,  with  wooden  super- 
structures is  not  advocated,  from  the  fact  that  the  steel  does 
not  change  in  size  from  shrinkage  while  the  woodwork  does, 
therefore  the  rods  and  holts  become  loose  and  the  whole 
superstructure  becomes  shaky  and  deformed. 

The  designs  c-ontemplate  the  use  of  a  steel  underframe  with 
a  steel  skeleton  superstructure,  rigidly  secured  to  the  under- 
frame,  and  braced  in  such  a  manner  as  to  retain  its  normal 
shape  under  all  ordinary  conditions.  All  closed  cars  should 
have  floor,  lining,  sheathing  and  roofing  of  wood  secntred  to 
nailing  strips  bolted  to  the  steel  fiam°.  Coal  and  hopper  cars 
should  have  floor,  sides  and  ends  of  wood  seiured  to  the  steel 
frame,  it  being  considerf^d  more  economical  to  maintain  cars 
built  in  this  way  than  those  oonstnicted  wholly  of  steel.  The 
dimensions  of  the  cars  recommended  are  as  follows: 

REC0M.MF:.NI)ATI()NS    as    to    STA.\l»AKn    TARS. 

KOX     CAK.S. 

LfPngtli   over   enrt    sills.  ,,.,.„. .S7    ft.    S    Ins. 

Width   over  side    sills.  .;. »  ;  .v.  - S    ft.    7%    Ins. 

Clear  inside  space :'.(•   ft.   7   Ins.   .x   S  ft.   ♦!   ins.   x  8  ft. 

KRCIT     CAKS. 

I>i'«th  over  end    sills ."t"   ft.   8   ins. 

Width   over   side  sills ;,•... 8    ft.    7%     ins. 

Clear  inside  spate .?»!  ft.    7   ins.   x  8  ft.  fi  ins.   x   8   ft. 

KTIK'K    CAKS. 

LiJ-nRth   over   end    sills.  ....  »,-. 37    ft.    8   ins. 

Width    over    side    sills Yi  .  ^\ 0    ft- 

Clear  inside  spare 3«  ft.   7   ins.  x  8  ft.  x  7  ft. 

KI'RMTCRK    t'ARS. 

I^n>;th   over   end    sills 41    ft.    1    in. 

Width   over  side   sills 0    ft.    1%    ins. 

Clear   inside   space 40   ft.   x    9   ft.   x   10   ft. 

I>>nRtb  over  end  sills 51  ft.  1    in. 

Width    over    side   sills ■.,....■ 9    ft. 

Clear  in-ide  space ,.i',......50  ft.  x    H  ft.  loV|    Ins.  x  0  ft.  9   ins. 

KKFRKIKKATOR    CAKH. 

L^HKth    over    end    sills 41    ft.    1    In. 

Width  over  side   sills.  . 9   ft.    1%    ins. 

Clear  inside  space  between  tanks.  .33  ft.  «  ins.  X  8  ft.  3   ins.  x  7  ft.  fi  ins. 

UO.N'IMJI.A   CARS. 

LenRth    over    end    sills 41    ft.    1  In. 

Width    over    side    sills 9  ft. 

Height   over   side   planks.  .  .,-»4-. .  ji..- 4  ft. 

Clear   inside    space 40    ft.    x    8    ft.    S'!.    Ins.    x    4  ft. 

FLAT  CARK. 

Ijength   over  end    sills 41    ft.    1    In. 

Width    over    side    sills >..;.>■..> 9    ft. 

IIOPPKR    CARS.  ■ 

I.#nKth    over   end    sills 34    ft. 

Width    over    side   sill.« 9    ft.    0    ins. 

Height  from   top  of  rails  to  top  of  sides 10  ft. 

Owing  to  trafllc  requirements,  it  is  not  possible  to  use  a 
single  standard  for  floor  framing  for  all  classes  of  cars,  and  the 
committee  does  not  understand  that  the  benefits,  from  a  main- 
tenance standi>oint,  would  offset  the  expense  of  hauling  the 


extra  dead  weight  that  would  be  imposed  upon  some  classes 
by  the  use  of  a  single  standard. 

The  lengths  and  widths  recommended  are  based  upon  traffic 
requirements  as  nearly  as  possible,  and  call  for  longitudinal 
members  of  but  two  lengths  and  transverse  members  of  but 
three  lengths  for  all  classes  except  the  hopper  cars,  which, 
necessarily,  are  in  a  class  by  themselves. 

The  center  sills  and  draft  rigging  should  be  of  uniform 
strength  for  all  classes,  as  the  strains  impos<ed  in  service  are 
not  related  to  the  carrying  capacity,  trains  being  made  up  of 
cars  of  all  descriptions  and  a  low  capacity  car  may  be  placed 
between  a  number  of  high  capacity  cars. 

The  capacity  recommended  is  60,000  lbs.  for  all  classes  ex- 
cept gondola  and  flat  cars,  which  are  to  be  80,000  lbs.,  and 
hopper  or  other  tyi>es  of  self-clearing  oars,  which  are  to  be 
100,000  lbs.  There  will,  therefore,  be  but  three  capacities  of 
trucks  required,  all  being  of  the  same  general  types  and  of 
as  few  parts  as  possible. 

The  committee  desires  to  state  that  cars  of  the  same  general 
construction  as  those  shown  by  these  designs  have  given  very 
satisfactory  results  in  service  on  a  ni'imber  of  roads,  hence 
they  feel  that  the  foregoing  recommendations  are  in  the  line 
of  actual  practice  rather  than  of  theory. 

The  committee  also  desires  to  call  attention  to  the  recently 
introduced  type  of  self-clearing  gondola  cars,  which  have  flat 
floors  from  end  to  end,  the  floors  l)eing  composed  wholly  of 
doors,  which  when  dropi)e<l  dis<'harges  the  entire  load  without 
shoveling.  As  the  floors  are  flat,  the  cars  are  available  for 
all  classes  of  traffic  for  which  an  ordinary  gondola  car  can 
be  used,  as  well  as  for  construction  purposes,  and  it  is  thought 
that  this  type  might  be  a  valuable  addition  to  the  equipment. 
Such  cars  may  be  built  with  steel  framing  in  the  same  man- 
ner as  the  design  recommended. 


HECTOGRAPH  FORMULA. 


A  reader  recently  asked  for  a  formula  for  making  hecto- 
graph pads,  and  through  the  courtesy  of  Mr.  H.  E.  Smith, 
chemist  and  engineer  of  tests  of  the  L.  S.  &  M.  S.  Ry.,  we 
were  enabled  .to  furnish  the  following  information: 

Clear  hide  glue,  1  lb. 

Water,  IIU  pts. 

Glycerine,  2Vj  pis. 

The  glue  should  be  of  a  good  quality,  and  the  kind  that 
comes  in  transparent,  light-brown  sheets,  as  the  white  or  brown 
opaque  glue  does  not  give  as  good  results.  Break  the  glue  into 
small  pieces  and  soak  it  in  the  water  over  night  in  a  covered 
vessel.  Then  melt  it  in  a  water  bath,  and  add.  the  glycerine, 
which  should  previously  be  heated  to  the  same  temperature 
as  the  melted  glue.  Stir  only  as  much  as  is  necessary  to  mix 
the  glue  and  the  glycerine,  as  too  much  stirring  introduces 
air  bubbles,  which  are  difficult  to  remove.  Pour  the  hot 
mixture  through  a  cheese  cloth  bag  into  the  pans.  When  the 
pans  are  filled  and  the  jelly  is  still  quite  fluid,  sweep  off  air 
bubbles  or  impurities  from  the  surface  with  the  edge  of  a 
card.  I.iCt  the  pins  stand  48  hours  before  using.  This  for- 
mula calls  for  much  less  water  than  usually  required  by  other 
formulas,  since  it  is  preferred  to  secure  the  requisite  softness 
by  means  of  the  glycerine,  which  does  not  evaporate  and  allow 
the  pads  to  dry  out  and  harden,  as  does  the  water. 

In  writing  the  original  copy  always  use  hard,  glazed  paper 
and  write  with  hectograph  ink.  In  making  the  negative 
moisten  the  surface  of  the  pad  with  a  cold  wet  sponge,  wiping 
off  the  excess  of  moisture.  Dry  off  with  a  newspaper,  and  let 
it  stand  for  t\yo  minutes.  Place  the  original  face  down  on  the 
pad  for  from  one  to  three  minutes,  rubbing  down  to  a  per- 
fect contact,  and  then  carefully  remove.  In  printing  apply  a 
clean  sheet  of  any  kind  of  paper  so  that  it  touches  the  hecto- 
graph at  all  points,  rubbing  as  little  as  possible.  Never  use 
hot  water  for  removing  the  negative;  as  soon  as  the  copies 
are  all  made,  wash  off  with  a  sponge  and  cold  water  and  dry 
off  "well  with  a  newspaper.  Never  let  the  pad  stand  with  ink 
in  it  after  the  copies  are  made,  and  always  keep  it  closed  when 
not  in  use. 


JULT,  1905. 
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IMPEIESSIONS  OF  FOREIGN    RAILWAY   PRACTICE. 


Editorial  Cobbespondence. 


BERLIN. 

One  reason  for  the  relative' lightness  and  comparatively 
mall  heating  surface  of  German  locomotives  is  the  limita- 
ion  of  weight  allowed  per  axle.  In  continental  practice  de- 
Mguers  are  limited  to  loads  of  from  14  to  16  tons  per  axle 
,,nd  because  of  these  limits  it  has  been  necessary  to  avoid  all 
unnecessary  weight.  While  this  limits  the  power  of  the  loco- 
motives it  has  not  been  altogether  detrimental  because  the 
iJermans  Ihave  been  obliged  to  utilize  the  weight  to  the  best 
possible  advantage.  This  has  resulted  in  a  refinement  of  de- 
sign in  the  matter  of  detail  parts  which  is  admirable  and  has 
already  been  mentioned  in  these  letters.  I  should  say  that  it 
will  be  imtK)ssible  to  remove  an  ounce  of  metal  from  the  main 
rod  of  a  German  passenger  engine  or  from  any  part  of  the 
valve  gear,  yet  these  parts  never  seem  to  break  or  give  any- 
thing like  the  trouble  we  have  with  much  larger  parts.  The 
advent  of  the  superheater  in  German  locomotive  practice 
doubtless  resulted  from  a  desire  to  increase  the  Iwiler  ca- 
pacity without  extending  the  limits  imposed  uiwn  weight. 
These  restrictions  therefore  have  proved  beneficial  to  the  loco- 
motive world  in  general. 

German  practice  of  about  10  years  ago  employed  from  1,400 
to  1,500  sq.  ft.  of  heating  surface  and  about  2G  sq.  ft.  of  grate 
area,  giving  a  ratio  of  from  1  to  55,  or  1  to  (JQ.  The  present 
tendency  is  to  increa.se  the  heatiug  surface  to  a  little  more 
than  1  to  60.  The  Baden  State  railways  use  a  little  over 
2,100  sq.  ft.  of  heating  surface  in  a  ratio  of  1  to  60.  The 
Prussian  State  railways  were  late  in  advancing  in  the  matter 
of  capacity;  the  trains  are  now  limited  to  40  axles,  and  will 
soon  be  permitted  to  reach  44.  With  40  axles  and  10  cars 
the  maximum  trains  weigh  about  350  tons.  The  statutory 
speed  limits  are  62  miles  per  hour,  but  because  of  the  Berlin 
Zossen  high-speed  experiments,  the  limit  of  speed  is  likely 
to  be  increased.  Boiler  forcing  is  not  popular  in  Germany, 
and  an  output  of  one  h.p.  for  two  sq.  ft  of  heating  surface 
is  considered  to  be  questionable  forcing.  A  speed  of  55  miles 
per  hour  with  350  tons  on  level  track  is  considered  excellent 
work  in  Germany.  One  of  the  Atlantic  type  locomotives  of  the 
Baden  State  railways,  which  is  the  heaviest  passenger  loco- 
motive in  Germany,  has  maintained  an  evaporation  of  13.2 
lbs.  of  water  per  sq.  ft.  of  heating  surface  per  hour,  and  kept 
this  up  steadily  for  an  hour.  This  work  required  90  lbs.  of 
coal  per  sq.  ft.  of  grate  per  hour,  With  an  evaporation  of  m: 
lbs.  of  water  per  pound  of  coal,  and  required  a  smokebox 
vacuum  of  5  ins.    This  locomotive  weighs  74  tons. 

The  Germans  adjust  draft  in  the  front  end  with  a  blast  pipe, 
raising  the  pipe  to  draw  the  front  end  of  the  fire  and  lowering 
it  to  draw  the  back  end.  They  do  not  use  our  diaphragm 
plates.  Professor  von  Borries  finds  that  50  per  cent,  more 
draft  is  required  if  the  diaphragm  plate  is  used,  and  in  this 
he  agrees  with  the  results  of  the  Americ.vn  Engineer  tests  on 
locomotive  front  ends. 

Prof,  von  Borries  has  had  a  great  deal  of  experience  with 
two-cylinder  as  well  as  four-cylinder  compounds,  and  opinions 
expressed  in  his  article  in  this  journal  in  May  are  exceed- 
ingly valuable.  He  does  not  consider  four-cylinder  compounds 
more  economical  than  two-cylinder  compounds,  but  does  find 
them  more  economical  In  repairing.  The  four-cylinder  ar- 
rangement prevents  the  knocking  of  boxes,  and  the  stresses  are 
equalized  by  the  four  cylinders,  which  reduces  weaving  and 
working  of  the  frames  and  everything  else  between  the  driv- 
ing boxes  and  the  cylinders.  He  has  gone  very  thoroughly 
into  the  subject  of  balancing  the  four-cylinder  compounds, 
studying  the  subject  by  the  aid  of  an  elaborate  model.  He  does 
not  bother  to  balance  the  reciprocating  parts,  and  prefers 
eoupling  all  four  cylinders  to  one  axle,  because  the  stresses 
in  the  axle  tend  to  neutralize  each  other,  and  he  finds  that 
this  arrangement  produces  smaller  stresses  in  the  axle  than 
in  the  case  of  the  engine  which  is  divided  with  the  outside 


cylinder  coupled  to  the  rear  driving  wheels.  He  also  prefers 
his  arrangement  because  of  accessibility  and  less  complica- 
tion. His  remarks  on  valve  gear,  cut-off  and  cylinder  ratios 
in  his  article  for  this  journal  are  siiecially  worthy  of  note. 

We  would  consider  the  boilers  of  German  engines  very  small; 
nowever,  a  74-ton  engine  which  will  haul  a  300  ton  train  68 
miles  in  an  hour  is  certainly  doing  excellent  work.  Prof,  von 
Borries  insists  upon  brick  arches,  and  he  aims  to  secure  air 
admission,  through  the  grate,  amounting  to  one-third  of  tho 
grate  area;  he  does  not,  however,  attain  this  figure.  Wal- 
schaert  valve  gear  and  modifications  of  it  are  the  rule  in  Ger- 
many. It  is  used  so  generally  because  of  a  theoretical  con- 
stant lead,  the  long  valve  travel,  uniform  distribution  of  steam 
and  the  directness  of  the  connections.  While  the  inside  mo- 
tion is  preferred  because  it  is  protected  from  dirt,  and  is  out 
of  danger  of  being  hit,  the  gear  is  not  by  any  means  confined 
to  the  inside  construction.  Men  in  charge  of  maintenance, 
however,  greatly  prefer  the  outside  arrangement  because  of 
its  accessibility. 

Superheating  in  Germany  requires  specially  careful  treat- 
ment in  order  to  represent  it  properly.  It  is  always  neces- 
sary to  use  extreme  care  in  estimating  the  value  of  such  a 
principle,  l)ecause  of  the  tendency  to  place  its  claims  in  the 
most  favorable  light  possible.  For  this  reason  1  did  not  form 
my  opinion  until  after  I  had  talked  with  a  number  of  cool- 
headed  railroad  men,  who  could  not  be  atrused  ot  being  too 
enthusiastic  on  this  subjei-t.  Superheating  in  Germany  has 
established  itself  because  the  principle  is  accepted  as  good. 
It  has  made  an  excellent  record  in  freight  as  well  as  passen- 
ger service.  The  steam  is  remarkably  quick  in  its  action,  and 
care  is  required  to  prevent  pounding  of  the  boxes  in  fast  en- 
gines. Because  of  the  rapidity  of  the  movement  of  the  steam 
through  the  pipes  and  passages  6-in.  piston  valves  are  the 
rule,  and  our  15-in.  piston  valves  at  home  look  absurdly  large 
in  comparison.  The  liveliness  of  superheated  steam  is,  I  be- 
lieve, one  of  the  important  advantages  of  this  principle,  which 
has  not  yet  attracted  sufllcient  attention.  Especially  because 
the  boiler  of  the  superheater  locomotive  is  always  ready  for  a 
wide  range  of  work  and  speed,  superheating  has  made  a  very 
fine  record  in  freight  service.  For  very  fast  service,  how- 
ever, the  compound  has  made  a  better  showing  against  the 
superheater  than  in  slower  service.  I  find  everywhere  a 
rather  strong  tendency  towards  the  belief  that  a  combina- 
tion of  compounding  and  superheating  gives  the  best  possible 
records,  but  for  my  part  I  cannot  see  the  necessity  for  com- 
pounding if  the  superheating  is  sufficient  to  maintain  dry 
steam  at  all  times. 

As  to  valves,  I  was  told  of  an  experiment  showing  a  leakage 
of  3,300  lbs.  of  steam  per  hour  through  a  plug  piston  valve 
while  a  plain  piston  valve  with  rings  did  not  leak  more  than 
440  lbs.  of  steam  in  the  same  time.  In  the  first  case  20  per 
cent,  of  the  power  of  the  engine  was  lost  through  the  leakage. 
It  is  possible  that  this  plug  valve  was  not  properly  fitted,  but 
if  piston  valves  with  rings  work  so  satisfactorily  in  connection 
with  superheating  in  the  United  States,  we  need  not  hamper 
superheating  with  leaky  plug  valves  without  rings.  Super- 
heating has  certainly  had  the  advantage  of  influential  advocates 
in  German  practice,  otherwise  in  such  a  short  time  it  would 
have  been  impossible  to  introduce  over  100  superheater  loco- 
motives into  this  service  in  such  a  conservative  country. 
While  economy  is  an  item  of  great  importance  in  Gtermany, 
becatise  of  the  cost  of  coal,  the  argument  of  increased  boiler 
capacity  provided  through  the  superheaters  is  a  more  impor- 
tant one.  The  Germans  do  not  like  large  boilers,  or  high 
boiler  pressure,  and  high  superheating  is  advocated  on  these 
grounds  and  also  because  of  a  desire  to  reduce  the  amount  of 
double-heading,  which  has  become  necessary  in  freight  sur- 
face. Superheating  in  Germany  is  not  in  any  sense  a  fad. 
It  was  taken  up  for  good  and  sufllicient  reasons,  and  I  am 
sure  it  has  come  to  stay.  Before  these  paragraphs  are  printed 
I  am  sure  that  we  shall  have  nearly  as  many  superheater  loco- 
motives running  in  the  United  States  as  are  now  running  In 
Germany.  O.  M.  B. 

(To  be  concluded.) 
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50-TON  COMPOSITE  COAL  CAR. 


Fhi.sco  Svsticm. 


Diawings  and  photographs  have  been  received  from  Mr. 
W.  A.  Nettleton,  general  superintendent  of  motive  power  of 
the  Fris»-o  System,  illustrating  the  50-ton  hopper  coal  cars 
built  for  that  road  by  the  Ameiiran  Car  &  Foundry  Company. 
The  general  design  of  this  car  is  similar  to  the  Norfolk  & 
Western  car  of  the  same  type,  illustrated  in  this  journal  in 
February,  1901,  page  43,  and  referred  to  in  the  article  in 
the  June  issue  describing  the  latest  Seal)oard  Air  Line 
car.  The  trucks  of  the  Frisco  car  are  of  the  standard  arch  bar 
type  on  that  road  for  cars  of  50  tons  capacity.  These  trucks 
have  Simplex  bolsters,  Symington  oil  boxes,  inside  hung 
brakes,  Simplex  brake  gear  and  Minor  draft  gear.  The  photo- 
graphs show  the  v^nd  framing  and  side  framing. 

The  general  dimensions  of   the  Frisco   car  are: 

LieiiKtti  inside ^t.  «    o  i- 

Lt'iigth  over  end  sills S-,   l:    ,,    , 

Width  insido «  «    «,P  •  "• 

Width   over   sides    **  o   «    "^   !"'^- 

HHKht  insido    ..■.'.■.•.■.■. 7    ff    ii     "'• 

HfiRht  over  brake  staff in  tt    ril    S!" 

CaiKuity   in   <ubic   feet . "^i  r«^ 

Capacity  in  lbs '.'.■.■.■■.■.*. •'  *  in  nnn 

*^  ''^'^^    39,000    lbs. 


Ekfkct  of  Oil-  I.N  IJ..II.KKS.— The  temperature  of  steam  at 
200  lbs.  is  380  deg.;  the  temperature  at  which  steel  commences 
to  lose  its  tensile  strength  is  CoO  deg.,  and  at  1,200  deg.  about 
to  per  cent,  of  its  original  strength  has  disappeared.  If  the 
surface  of  a  furnace  in  a  boiler  for,  say  200  lbs.  pressure,  were 
clean,  the  temperature  of  the  nretal  would  never  reach  the 
point  at  which,  its  original  tensile  strength  would  be  appreci- 
ably reduced,  even  under  very  high  rates  of  evaporation.  If, 
however,  the  surface  were  simply  rubbed  over  with  a  very 
thin  coating  of  mineral  oit  the  temi)erature  would  at  once  rise 
to  over  G50  deg.,  even  with  a  moderate  rate  of  evaiK)ration.— 
D.  B.  Morism,  before  Xorthca.it  Coast  Institution  of  Engineers 
and  Shipbuilders. 


Nkw  Extii.isii  Balanced  CoMPorxn.— Mr.  H.  A.  Ivatt,  of  the 
Great  Northern  (England),  has  designed  and  built  a  four- 
cylinder  balanced  compound,  4—4—2  type,  passenger  locomo- 
tive, weighing  09  tons.  It  has  13  and  26  by  26-in.  cylinders, 
the  high-pressure  being  coupled  to  the  rear  and  the  inside! 
low-pressure  coupled  to  the  forward  axle.  The  principle  is 
Similar  to  that  of  Von  Borries,  with  Walschaert  valve  gear. 


Ji  r.T,  1905. 


AlHDERICAN   ENGINEER   AND   RAILROAD  JOUKWAL. 


257 


Cu  I  £l<  el 


l''M'i'Q'''ftfr 


c 


51' 


O 


G 


■liV'-Mj^ - 


-13}'  -j-sA  Tj'f  b'A  5}'   *i' 


l-o-'H 


J  Cact  Steel 


.1 


IP' 


_U^-----~^'^^ 


i: 


Ot«t  Steel 


o  o  o  c' 


■"!> — WJ- — ^-«i^ 


API'LICATION     OK     FRAME     15BACES. — MICHIGAN     CENTRA!.     BAILBOAD. 


m 


LOCOMOTIVE   FRAME   BRACING. 


RESULTS  OF  WATER  PURfflCATION. 


With  the  increasing  capacity  of  locomotives  a  general  diffl- 
ctilty  has  arisen  in  the  brealving  of  frames.  Mr.  E.  D.  Bronner, 
superintendent  of  motive  power  of  the  Michigan  Central  Rail- 
road, has  made  a  careful  study  of  this  subject  and  has  sup- 
plied information  concerning  remedies  which  have  been  ap- 
j)Iied  with  notable  success.  A  number  of  frames  of  21  x  26  in. 
1  4-2  type  locomotives  had  broken  at  the  front  splice.  After 
studying  the  breakages  and  investigating  the  "working"  of 
the  frames  by  riding  on  the  running  boards,  rendering  it  possi- 
lile  to  closely  observe  the  frames  when  the  engines  were  work- 
ing, the  conclusion  was  reached  that  the  stresses  leading  to 
lireakage  might  be  distributed  by  tying  the  frames  together 
across  the  engine.  Of  six  locomotives  of  this  type  five  broke 
their  frames  before  the  bracing  was  applied;  the  sixth  locomo- 
tive was  fitted  with  braces  after  it  had  been  in  service  about 
six  months  and  the  frames  have  not  broken  since.  It  seems 
reasonable  to  suppose  that  the  bracing  accounts  for  this  result. 
The  accompanying  engraving  illustrates  the  braces  and  their 
application.  It  appears  that  the  bracing  transfers  consider- 
able stresses,  because  a  number  of  the  brace  bolts  have  been 
found  broken  in  service. 

In  connection  with  this  study  of  frames  it  has  been  noted 
that  forged  frames  after  being  broken  and  repaired  have  given 
no  further  trouble.  This  seems  to  be  due  to  the  fact  that  when 
repaired  by  welding  the  parts  are  never  restored  to  exactly 
the  original  length,  and  this  apparently  indicates  the  existence 
of  excessive  internal  stresses  in  the  frame  structure  caused  by 
forging  it  into  shape.  In  many  instances  side  bolted  patches 
have  been  applied  very  successfully.  The  amount  of  flexure 
of  the  frames  noticed  in  this  investigation  has  surprised  those 
who  watched  it  as  the  locomotives  were  working  hard,  al- 
though no  attempts  were  made  to  measure  it,  as  was  done  in 
the  interesting  tests  on  the  Lake  Shore,  which  were  illustrated 
and  described  on  page  8  of  our  January,  1904,  issue. 


New  York  SrtJWAv  Sicnals. — A  record  of  one  failure  to 
323,594  signal  operations  for  an  entirely  new  equipment  of 
signals  is  worthy  of  note.  These  figures  are  given  by  Mr.  J.  M. 
Waldron  in  a  paper  before  the  Railway  Signal  Association, 
describing  the  New  York  Subway  signals.  The  track  circuits 
work  with  alternating  current  over  the  rails,  which  carry  the 
return  currents  from  the  motors  of  the  train,  the  relays  re- 
sponding to  the  alternating,  but  not  to  the  direct  current. 
For  the  month  of  February  there  were  but  three  failures  on 
account  of  the  alternating  current  for  4,206,720  signal  move- 
ments. The  interlocking  plant  at  96th  street  handles  115 
trains  each  hour  during  the  rush  periods. 


On  the  Duffalo  division  of  the'D.,  L.  &  W.,  70  miles  east  of 
Buffalo,  at  Groveland  Station,  there  is  a  grade  60  ft.  per  mile, 
14  miles  long,  upon  which  we  use  pusher  engines  to  help 
freight  trains.  At  the  foot  of  this  grade  we  have  an  engine 
house  and  coaling  and  water  station.  We  operate  from  this 
station  from  six  to  eight  pusher  engines  the  year  around. 
The  water  there  was  the  poorest  on  the  division,  and  we  were 
bothered  seriously  with  leaky  boilers,  especially  with  tubes. 
On  account  of  the  contintied  trouble  from  leaking,  the  engines 
were  out  of  service  a  great  deal  of  the  time.  It  was  necessary 
to  wash  the  boilers  twice  every  week.  In  Noveml)er,  1902,  we 
put  in  a  water  purifying  plant,  and  have  received  excellent 
results  from  the  use  of  the  treated  water.  To  determine  just 
what  we  could  exi>ect  in  the  way  of  better  results  from  our 
pusher  engines  there,  we  ran  a  test  with  a  consolidation  en- 
gine. 

We  found  by  referring  to  our  books  that  this  engine  wore 
out  307  tubes  l)etween  January  1,  1902,  and  January  1,  1903. 
During  that  time  it  had  made  31,442  miles,  an  average  of  103 
miles  to  the  life  of  each  tube.  The  engine  was  taken  to  the 
shop  January  1,  1903,  and  given  a  full  set  of  tubes  (207),  and 
the  test  OB  the  treated  water  was  conducted  from  January, 
1903.  to  October  17.  1903.  During  the  lO'j  months  the  en- 
gine made  39,044  miles,  or  188  miles  per  tube,  and  the  tul)es 
were  still  in  fair  condition  up  to  that  time,  which  showed  a 
gain  of  82.5  per  cent,  per  tube.  During  the  period  of  com- 
parison— 1902-03 — the  engine  made  in  11  months  an  average 
of  2,858  miles  per  month.  From  January,  1903,  to  October 
17,  1903  (during  the  test),  the  engine  made  3.718  miles  per 
month,  an  increase  of  30  per  cent,  in  mileage,  for  which  the 
treated  water  can  be  given  credit.  When  we  took  the  engine 
into  the  shops  for  resetting  of  tubes,  we  made  a  careful  in- 
spection of  the  interior  of  her  boiler,  and  came  to  the  con- 
clusion that  there  was  about  75  per  cent,  less  sediment  on  the 
tubes  and  boiler  shell  than  we  had  l>een  in  the  habit  of  finding 
in  the  same  boiler  for  a  similar  period  of  service.  I  think  it 
would  be  fair  to  estimate  that  we  saved  at  least  5  per  cent,  in 
fuel,  due  to  less  scale  on  the  heating  surfaces.— F.  W.  Williams, 
before  Master  Boilermakers'  Association. 


Maxufactirixg  at  Repaib  Points. — In  a  paper  read  before 
the  Central  Railway  Club,  Mr.  W.  F.  Jones,  general  store- 
keeper of  the  New  York  Central,  takes  the  position  that  ma- 
terial should  not  l>e  manufactured  at  repair  points  because  of 
the  inferior  character  of  the  facilities  usually  supplied  at 
small  repair  shops.  He  believes  that  manufacturing  of  repair 
parts  should  be  concentrated  at  large  shops,  where  the  best 
facilities   are   available. 
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50-TON  COMPOSITE  COAL  CAR. 
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l»:;iwiii;A.s  and  j-lmK.:;!  ajiii.s  hav«'  ImH'.»  m't»Jvtlt  fiDiii  Mr 
W.  A.  X.itlrioii.  K-nnal  siiiMTiiii..|„i,.iii  of  inoiiv,  im.w.t  m 
1. 1.-  Kris.o  Systrtii.  ilhisi  lai  iii^  llir  r.O-ioi,  hop\n'i  .oal  t-ars 
l.iiih  for  iluji  n.arl  l.y  di.-  Aiiu'ri.  an  Cai-  Ai  FuiiiHlry  Cunip^uiy. 
Tlic  «.-ii..ra!  d.'simi  or  ii,i.s  .ar  is  similar  to  i  1m '. Norfolk  A: 
W.'Si.Mli  <ar  of  111...  same  type,  ilhislratr.l  in  iiii.s  journal  in 
iM-l.niary.  I'.m.j.  j.aye  i::,  :,ml  n-ferr.-.I  u,  in  iho  arti<-|e  in 
\\w  .Inn.'  issue  descrihin,:;  Ihe  Jaiest  S.;il.o:ri<l  Air  Line 
•  ar.  'lie-  trnrUs  of  tl.r  Krjs.u  ,ar  are  cn"  U,,.  siamiard  aivh  bar 
lyiM-  on  iliai  road  lor  .  ars  of  ."lO  iows  eiipaeily,  TlVeh'e  trm-li.s 
hav  Sinipl.-x  ludsiers,  SyminntouVoll  toxes,  irjside  Imnn 
l.iaUes.  Simphx  liraK.'  i;ear  and  .Miner  draft  uear  The  plioio- 
liraphs  show  th.-  .-nd  franiiiit;  and  side  iraniijiii. 

Thf    ?;cn.  lal    dimensions   of    ijie    l-'rJ.sro   eur  an: 


l<<'ii»:tli  iiisidi: 

I.itmih  over  oiitl  s-ill 

Wi.lili   iii.-i.l.' 

W Hull    ii\  IT    >ltl<-.s     

Il»  i«lit    iii:-i<l«- :  : .;. 

Jl.ii;hi  <>v«r  Nt:tKi>  stiilT  .'. ;;  ^ .' 
<'.i|i:ii  iiy  ill  r  iil>i<r,ffet,  , . .  :>;  . 
(■;i|i;u  ity   in    ll>s.    .  .  .  .  .  .  ...  ;  . '.  , 


•    •    •.  f.'»    .    if.   •^. 


"?■•.♦."  f  •  i  • 


■■:••  ft.  iJinK. 

.    ;::!   ft.    >.j    In. 

-    s  It.  :»';.  itijj. 

•  •  .    !'   ft.   2   iii<. 

■    T   ft.   1 1    ius. 

iM  a.  <;;.;  ins. 

•  i  .i'.  ..    >o,i»ot> 

.   .^y,oou  ib.s. 


'■'""'  '"  <*"  '^  lt"ii,ii:x.  Tia.  i<ni|'<raliire  id'  mteam  at 
2<M»  II,.-.-.  i.s  :;so  d.'«.;  Hie  (einjieraiiir.'  at  wliieh  s(eel  eeinniences 
10  lose  lis  i.iihiio  .streoslh  1.S  Ot  de«;..  and  at  l.l'nti  th  .<.  about 
...  i.er  (.•HI.  of  ii.s  original  .nrenmh  ha^^  .li.sapiieared.  If  llio 
surface  of  a  fiiina...  in  a  boih-r  for.  .say  L'tio  ||,.s.  iJix-ssure,  were 
ehan,  ih.-  iemi)ei-annv  .d'  ihe  nr.ial  would  never  reach  the 
point  at  whielt  its.  (MiKinal  i.-n.^ile  s»r«:nKih  would  be  appreei- 
aidy  lotlu.ed.  oven  und-r  n  liiuh.rat-es  of  evaporation.  If. 
however.  Ih.'  surface  were  simply  rubljed  over  with  a  very 
(hin  <-oaiin.t;  of  mineral  o'l.  (he  tempoialure  would  at  onco  rise 
fo  over  ♦:.->o  de?:.,  even  with  a  niode-rate  rate  of  evaporution.— 
h  /.*.  M»,isu„,  hrfun-  Xorlfu-iLsf.  iUntsf  liisfifHtiuii  of  Knuinifrs 
(iml  Shiithiiililcrs. 


Xi.w  Km.iisii  1!\i.vn,i;i,  CoMi'oi  .NO.- Mr.  II.  A.  Ivatt,  of  the 
(Jreaf  Xo.-lhern  (Knprlamn.  has  (h<.<»i.mied  and  built  a  four 
eylinder  balan.i.i  .ompoiind.  i-  I  — 1'  iy]>n.  pa.ssenser  loconio- 
live.  weiuhinir  CI.  ions.  It  has  i:V  and  ;i(; Jiy  2«-in.  eylinders, 
Ihe  his;h-pre.ssure  beins  roujiled  JO  the  rear  and  the  inside'. 
Iow-i»ressure  couided  to  the  forward  axle.  Tlie  principle  is 
similar  (o  that  of  Vmi  liorries,  with  Walsehaert  valvo  gear.  " 


,  I  \,  I'.to.:. 
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Cai  Si.  .1 


isj?^-  54i>;>f  f5^;*^>^ 


^•i^-^:^-;' 


Cast  St«.<'l 


r?---^J 


WtWM"^ 


-    c     >;  ^     >\iy«LR?A]lloX    .UK    I^Mf?    JfUAtlKH.-— MU 


LOCOMOTIVE  FRAME   BRACING. 


RESULTS  OF  WATER  PURIFICATION. 


Willi  tjbxj  in<'i(f>asinf?  rapcuuly  of  locomotives  a  goncral  ditfi- 
•  iiH^"  liiis  arison  in  the  hicakMiR  of  fiaiiH's.  Mr.  E.  1>.  Urouner, 
-ii|i«'iiiiton<U')it   of  moiivc  powor  of  i\\v  Midiisan  (Viitral  Hail- 

•  ):i(l,  has  ttiaH«»  a  ta refill  study  of  this  Kolijoct  and  has  suji- 
;•  i'li  iiifniuiatioti  <<Mi(<>rninp:  roniedios  which  have  Iwoii  ai>- 
|ia»;fl  with  iiotalili*  siK<t'ss.  A  mnulicr  of  frames  of  21  x '2i*  in. 
1  t  L*  lyjx'   U)<on»otivns  harl  hrokcii  at   tho  front  splico      Aft«r 

'ii.i.\in.i(   tiic   hn^ika^c^  and    invostigating   the  "working"  of 

ill-  Jratms  hy  riding  on  tho  running  boards,  ronrleving  it  pohsl- 
"  to. do^rdy  obs^'rvevthe  l[;rames  wlion  tho  enginps  \v(?re  work- 

fi;,'.  die  « i>n<-iiision  was  rejulK'd  that  tlu'  stn-ssfs  lfa<liiig  to 
i-i.-akant;  nii^ht    i)o  (iiytribulfd   by  tying  the   frani<!s   (ogptlicr 

'  ross  the'  eng'iiio.  Of  six  UJ«o«ioi5vt*s  of  this  type  five  ''foke 
ihciT  f rahu"?  bofoie  liio  bracing  wias  ai)i)1ied ;  the  sixth  loconio- 
Jivp  was-  fitted  with  J>ra<<s  after  it  had  b<'cu  i?i  servictj  about 
six  nionihs  and  tlic  frauK-s  liavo  not  broken  since.  It  seems 
I' asonabie  to  suppose  that  tlu-  iirating  account s  for  this  result, 
'I'hc , a4^«'om pa n y i ivg  engrav iug  ill tistiat es  the  braces  au <1  the! f 
;t|'pli<arinn.  It  ajipears  iliai  the  l)racing  transfers  consider- 
;ifde  stnssfs.  because  a  miuiber  of  the.  iirace  bolts  have  been 
ioiiiid  br(d\en  in  service.   ■  ■     '  i;:  /  V  y.  -  :.:  v    V^'^' '^^ 

In  (onnecrion  With  tlvIsstiUly  of  frames  it  has  t>een  Rotfed 
iliat  Ituged  franiCK  after  being  broken  and  repaired  have  given 
M(»  furtlHi-  Ironid*'.  This  seems  to  be  cbie  to  the  fa,t  that  wlien 
repaired  by  w»  Iding  the  |)arls  are  never  resiored  to  exactly 
tfHv'original  length,  and  this  apparently  imiicates  the  existence 
of  excessTve  internal  stresses  in  the  frame  struct nie  caused  by 
forging  if  into  shape.  In  niany  Instances  side  bolted  patches 
liave  been  aiiplie<l  very  succe.s.sfully.  The  amount  of  flexure 
'•r  liie  frames  noticed  in  thiis  investigation  has  surprised  those 
wlio  watched  it  as  th0lO('OTiiotlves  were  working  hard,  ah 
iluMitili  no  alii'nipls  were  made  to  measure  it.  as  was  done  in 
I  lie  interesling  tcsis  <ui  the  Lake  Shore,  which  were  illustraletl. 
.tnd  described  on  page  S  of  our  January.  T.iri4,  issue. 


\i  u  V<  .i;k  Si  nw.\  v  Sic  X  .\r.s.^-*A  fecbnJ  of'^n*  falJure  to 
•l'.".,.'!!*!  sitnial  opi'iations  fT)r  an  mtitely  ne\v  equipnuHit  of 
siiiiials  is  Avorthy  of  not  o.  Thesefigiires  are  given  by  Mr^  J.  M. 
WaMron  in  a  paper  before  the  Railway  Signal  Association, 
describing  the  New  York  Subway  signal.'*.  The  track  circuits 
work  Avith  alternatingcurrent  over  the  rails,  which  cany  the 
fetiirn  curreuts  from  the  motors  of  the  train,  the  relays  >»>- 
sjionding  to  the  alternaling.  but  not  to  th«.  direct  current. 
I'or  the  month  of  Feliiiinry  there  were  but  three  failures  on 
account  of  the  alternaling  <un-ent  for  4.20ri,720  si.unal  move- 
ments: The  interlocking  plant  a(  SGth  street  handles  IIR 
trains  each  hour  during  the  riish  periods. 


On  the  ibiffab>  ^Uvision  (»f  t he '}*;.,  lj^.^^yfi,:T^ 

MulYalo.  ai  (Irox eland  Staiiim,  th^re  is  a  tirade  •;<'  f<-  i»er  mile, 
11  miles  long,  upon  which  we  usf*  pusher  engines  to  helji 
fieiiilii  trains.  At  tive.f<M)t  ot"  iWi?  Sfa<il«>  w<^  haive  an  <»iigine 
house  and  coaliag  aird  watel;-statioii.^^^.W  troHti  this 

siaiion  from  six  -to  eight  pusher  engines  the  year  around. 
The  waier  there  was. ihe  iKKin'sl  <»n  the  divisJon.  and  we  were 
boilvered  >erlousI.v  wiih  lea}iy  lM)j1<?rs  e-pecially  wjiii  nilies. 
On  a<«onnt.:of  tht*'  eonthiueiV  f  iNmiIi1«?,  fr.oHi  leaking,  ih^  <mgii»es 
were  «ttt  of  H*ri:viee'a'i'T««t  <l^ftr<if  th  li   wa^  ne«-<»j<saiy 

to  wash  the  Ixulers  twic*'  every  \v^^•k.  In  November,  1!mi2.  we 
put  in  a  water  purifying  pl{iin.  aud  have  received  excellent 
results  from  ilM'ijW'  of  fliiP  treated  ivater.  To  «](>teriiiine  just 
what  >v^  couHl  rxi»fvi.  tn  tiie^yifi^^^  Jttf \t»*^f<>r  results  from  oui- 
liH.^her  engiH(»siher<^.  we  rair  a  t<  si  with  a  consoli<]atiyn  en- 
gine.    :;.- :\^';:;  ',-^'Vh_  ..,:_.    ,, 

\\>  found  by  rol5i>rringtd^^^^o^^^  this  engine  wore 

fliut  3'>7  tuli<*)5  lH*t*'f'<'n  >laivuary  1.  VM)2.  and  January  I.  IJHfS. 
During  that  time  ii  had  tuiide. 31,442  miles,  an  avera^o  of  lo.'', 
mile.-;  to  the  life  of  <ta<htul»e^  The  engine  was  taken  to  the 
sho|»  January  i.  l.tMiX  and  giveii  a;  ftill  .'^el  of  Hibes  (2<>7».  and 
th<^._  tesfcjdtt; the  treated  water  was  cond net e«I  from  January. 

l!Mt;^lo  October  17vir*<t3>  T)uriiikJhPl'<!v  ibonlhs  the  en- 
gine madn  3!'.<i(4  mites,  or  InS  miles  |x«r  tube,  and  the  IuIm's 
were  still  in  fair  couditiyn  ttp  to  that  tinje,  which  showed  a 
gain  of  S2i5  per  V-eiit:^^^^^  1^^^  During  ihe  period   of  com- 

parison—liX'i-i^il— the  e.uginip  ttvade  in  11  months  an  average 
of  2.sr>j<  niiles  per  month.  From  January.  !!«»:;.  to  October 
17,  l!'o;>  (during  the  Jest),  the  engine  made  .1.71S  miles  i)er 
month,  an  infTO'isc;  of  SO  por  c<'nt.  in  ijiileage,  for  whi«h  the 
treated  water  cjanlfe.givfii^reiilit,  WTien  we  took  the  engine 
iiijo  ilu;  shops  for  resell in,g  of  tubes,  we  made  a  <arefnl  in- 
s|)e(iion  of  lite  jirterlor  of  her  l)oiler.  and  came  to  the  con-~ 
Vdusion  that  there  \vasal»ouLT">  per  cent,  less  .sedinient  on  th«> 
tHl>es  and  boiler  shell  thajiv;W&harl1i«pe^h  the  habit  of  fiiuling 
in  the  same  boiler  for  a  similar  perio<i  of  servi^-e.  i  .thinli  It 
would  be  fair  to  est rmaie  that  we  saved  at  Vast  T.  per  <-ent.  in 
fuel, due  to  less  scale  oH  the  heating  surfa<f-s. — F.  W.  Williams, 
hefore  Mastrr  nnilf^makerip  JiSfifffiatioM. 

Mam  FAcii  Ktxn  .vT  Rii-aik  PoiNrs. — In  a  iiaper  read  before 
the  Central  Railway  Club,  >ir:  ^Y.  F.  Jones,  general  store- 
keeper of  the  New  York  Cen'triV  takes  the  position  that  ma- 
ferial  shoui<I  not  he  manufactured  ajt  repair  rwints  i>ecause  of 
the  inferior  «liaravt'r  of ,  the  facilities  usually  supplied  at 
small  rejjalr  sliop.s.  ire  believes  that  inanufai-turing  of  repair 
part*  should  be  concentrated  at  lars«>  shops,  where  the  best 
facilities   are   available. 
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r-  jj    lU 
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imXI'T    TIMRKR    EM)    (•.\^  r(N<i    AMI    IIEAn-\V(K>I)S. 


DRAFT  TIMBER  END  CASTING  AND  DEAD  WOODS. 


St.  Ixmiis  Soutiiwkstkijn  Railway. 


A  roml»inafion  of  draft  (.inil)er  end  casting  and  "dead-woods" 
In  a  .^iuKle  sij-el  ca.sling  lias  liocn  dfvelnix'd  and  a|)|)liHd  by 
Mr.  T.  K.  Adams,  general  master  meclianic  of  liiis  road,  for 
application  to  wooden  cars.  Its  pnrpose  is  to  reduce  the  num- 
ber of  parts,  and  support  the  draft  timbers  in  such  a  way  as 
to  reduce  the  breakage  of  draft  timber  bolts.  This  construc- 
tion dispenses  with  chafing  irons,  chafing  iron  bolts,  dead- 
woods  and  dead-wood  plates.  It  protects  the  draft  timbers 
from  damage  in  case  the  followers  break  and  the  coupler  is 
driven  back.  It  distributes  the  stresses  on  all  the  sills  through 
the  bolster,  and  relieves  the  draft  timbers  of  tensile  stresses. 
It  is  impossible  to  break  the  draft  timber  bolts  unless  this 
steel  casting  breaks  or  the  squared  rods  leading  to  the  bolster 
give  way.  In  new  cars  the  ordinary  dead-woods  may  be  dis- 
pensed with,  and  this  construction  may  be  used  on  any  class 
of  cars,  being  specially  desirable  in  connection  with  metal 
bolsters.  In  the  drawing  the  large  casting  has  a  lug,  pro- 
viding a  bearing  for  the  coupler  unlocking  rod.  These  draw- 
ings were  received  from  Mr.  Adams,  by  whom  the  device  has 
been  patented. 


SAND  HOUSES."  BALTIMORE  &  OHIO  RAILROAD. 


The  Ualtimore  &  Ohio  Railroacl  has  as  its  standard  design 
a  naiul  house  a|)paratus  that  has  proven  most  successful  and 
the  »H>st  arrangement  for  handling  and  drying  sand  for  locomo- 
tive use.  This  arrangement  of  sand  house  has  been  applied 
to  quite  a  number  of  the  recently  constructed  roundhouse 
terminals  and  coaling  stations  at  Brunswick,  Md.,  Cumber- 
laud,  Md.,  Keyser,  W.  Va.,  Fairmont,  W.  V^a.,  Holloway,  Ohio, 
and  Glen  wood.  Pa.,  New  Castle  .Junction,  Pa.,  etc. 

By  it  the  wet  sand  storage  is  placed  at  the  head  end  of  the 
coaling  trestle  and  the  cars  containing  the  wet  sand  are  placed 
over  the  storage  bin  and  the  sand  discharged  from  self-dumping 
cars.  The  wet  .sand  storage  bins  have  a  capacity  of  70  car 
loads,  or  2,100  tons. 

The  sand  drying  room  is  located  in  the  center  of  the  wet 
sand  storage  bin  and  as  the  wet  sand  is  stored  on  a  level  with 
or  above  the  eaves  of  the  roof  of  the  drying  room,  it  is  con- 
ducted into  the  hopper  of  the  sand  stoves  by  gravity.  When 
the  amount  of  sand  in  storage  comes  below  the  roof  of  the 
drying  room  the  sand  is  then  shoveled  into  the  stove  hoppers. 


When  any  part  of  the  sand  in  the  stove  hoppers  becomes 
burnt  and  thoroughly  dry  it  flows  through  the  meshes  of  the 
netting  ami  falls  to  the  floor  onto  the  dry  sand  hopper,  from 
which  it  is  conveyed  to  the  sand  tank  by  gravity.  After  the 
dry  sand  tank  is  filled  the  application  of  al>out  50  lbs.  of  air 
pressure  closes  the  sand  inlet  valve  and  automatically  forces 
I  he  dry  sand  upward  into  the  dry  sand  storage  bin,  from 
which  it  is  conveyed  by  a  suitable  arrangement  of  valves  and 
spouts  into  the  sand  boxes  on  the  locomotives. 


A  Fi.oon  OF  EN(iiNKKK.s.— A  proportion  of  15,000  students  in 
American  engineering  colleges  to  a  total  of  40,000  engineers 
employed  in  the  United  States  and  an  influx  of  4,000  graduates 
annually  with  only  2,000  required  annually  to  keep  up  the 
supply,  forms  the  basis  of  an  admirable  discussion  of  tech- 
nical education  in  Engineering  Neics.  This  article  shows  that 
the  number  graduated  from  law  and  medical  schools  is  not 
more  than  is  required  to  keep  pace  with  the  natural  annual 
growth  and  the  conclusion  is  drawn  that  at  the  present  rate 
competition  between  engineers  will  increase  as  a  matter  of 
self-preservation.  Engineering  News  urges  for  engineering 
students  more  attention  to  commercial,  cost  keeping  and  ad- 
ministrative studies,  so  that  engineers  may  be  in  position 
to  oi)erate  the  machinery  produced  by  engineers,  in  which 
the  railways  are  included.  Among  other  important  sugges- 
tions, this  article  presents  the  following:  "In  spots  here  and 
there  we  see  evidences  that  the  engineer  has  taken  hold  of 
the  machinery  that  he  has-  planned  and  is  operating  it.  The 
future  holds  its  greatest  rewards  in  store  for  those  engineers 
who  are  the  first  to  seize  upon  the  directing  of  the  forces 
that  are  now  in  the  hands  of  untrained  men."  In  the  past 
the  man  who  has  come  up  from  the  ranks  has  built  the  rail- 
way and  another  man  equally  .self-made  has  operated  it.  The 
opportunity  for  the  engineer  is  to  apply  his  talents  in  its 
operation. 


Stkki,  Cai:s  ior  Street  Service. — Following  the  lead  of  the 
Interborough  Rapid  Transit  in  the  equipment  for  the  New 
York  Subway,  the  New  York  City  Railway  is  making  a  trial 
of  a  street  car  constructed  of  steel.  An  experimental  car 
built  by  the  Pressed  Steel  Car  Company  made  a  trial  trip  June 
.'ith  with  Mr.  H.  H.  Vreeland  and  officials  of  the  railway,  ac- 
companied by  Mr.  F.  N.  Hoffstot,  president  of  the  Pressed 
Steel  Car  Company.  An  Interesting  development  of  street 
cars  built  of  steel  may  be  expected  to  result  from  this  ex- 
periment 
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COMiVlUNICATIONS. 


BELPAIRE  BOILERS. 


To  the  Editor :  >        , 

Oue  who  has  watched  the  development  of  Kuroi)ean  lot'oiuotive.s 
cannot  fail  to  be  impressed  with  the  rapidly  increasing  use  of  the 
Helpaire  fire-box.  It  is  used  on  nearly  all  recent  French  locomo- 
tives, or  perhai)s  half  of  the  latest  English  engines,  and  on  much 
of  the  modern  equipment  of  the  Prusjsiau  and  Netherlands  state 
railways.  The  construction  of  this  lire-box  provides  excellent 
rtexibility  to  take  care  of  unequal  expansion,  while  the  radially- 
stayed  boiler  resists  such  expansion  with  almost  perfect  rigidity. 
The  crown  stays  can  be  inserted  perpendicularly  into  both  sheets, 
and  tlie  form  of  the  outside,  or  wrapper,  sheet  is  such  that  it  is  not 
altered  by  internal  pressure,  while  it  is  well  known  that  the  shape 
of  the  radially-stayed  boiler  is  altered  by  the  pressure,  to  the  injury 
of  the  sheets  and*  perhaps,  the  stayboltis ;  and  possibly  the  prob- 
lem of  leaking  tubes  would  be  simplified  by  the  adoption  of  a  stable 
form  of  tire-box  For  larg^e  engines  where  clearance  limitations 
prevent  the  use  of  much  of  a  wagon-top,  the  Belpaire  boiler  offers 
the  maximum  steam  space  and  free  water  surface  possible.  The 
writer  believes  that,  whenever  fair  records  of  the  comparative  cost 
of  maiutenant-e  have  been  kept,  the  rectangular  form  lias  justified 
lis  greater  first  cost.  The  occasionally-heard  objection  that  the 
•  rass-stays  impede  circulation  is  untenable,  for  the  increase  in 
area  of  cross-sectiou  above  the  fire-box  supplies  more  than  the 
sjiace  ne<e.ssary  for  the  cross-ties.  It  is  difficult  to  conceive  of  a 
devi«'e  more  poorly  suited  to  its  purpose  than  the  radially-stayed 
lioiler ;  and  we  may  Imtk  for  a  revival  of  the  lielpairo  type  a.s  a 
.  haracterisJic  featuie  (►f  tlie  lu'xt  step  in  the  development  of  the 
Ainerical  locomotive.  G.  F.  Stakbuck. 

Walthani,  Mass. 

JIG  AND  TOOL  ROOM  IMPROVEMENTS. 

Tu  the  Kditur  : 

During    tlie    past     nine    years     1     have    been    employed    as     a 

machinist  and  draftsman,  by  a  muidier  of  railroads  in  dif- 
ferent .sections  of  the  country.  A  year  ago  I  decided  to 
leave  railroad  work  to  enter  tlie  serviee  of  a  private  concern  at 
nearly  double  the  salary  I  was  receiving  as  a  draftsman  with  one 
of  the  foremost  railroads  of  thi  country.  After  six  montlis  with 
my  present  employers  1  was  promoted  to  take  charge  of  the 
department  of  jig  and  small  tool  designing,  with  orders  to  go 
ahead  and  design  a  line  of  tools  for  interchangeable  manufactur- 
ing. This  was  so  successful  that  within  the  last  three  weeks 
another  raise  of  salary  has  been  given  me.  A  careful  study  of 
this  line  of  work,  together  with  a  number  of  articles  which  have 
appeared  in  your  journal,  advocating  systematizing  and  improving 
tool  room  practice  in  railway  repair  shops,  has  led  me  to  believe 
that  there  is  an  excellent  field  for  this  work  among  the  railroads. 
.My  experience  a.s  a  meehanic  has  shown  me  that  a  vast  amoiuit 
of  lime  and  lalwr  in  railroad  shops  can  be  sjjved  by  a  man  who 
can  devise  wflys  and  means  of  standardizing  methods  of  manu- 
facturing and  repairing  Icuomotive  parts,  also  standardizing  the 
parts  themselves.  1  would  like  .\our  opinion  on  thL-<  svibjeet  and 
upon  the  advi.sability  of  my  returning  to  railroad  work.  I  feel 
drawn  to  this  work  l)ecause  of  its  interest  ami  would  l)e  glad  to 
again  enter  tlie  .service  of  a  railniad  to  apply  the  knowledge  aii.l 
experience  gained  in  .onnection  with  the  jigs  and  the  systematic 
tool  room  work  in  a  manufacturing  establishment.  Kailroads 
ought    to  apiireciate   the   iiiiportaiue  of   thus   work.     l>o   you   think 

it  would  pay  mo  to  gt)  back  to  nij- first  love? 

I'.  '•.   *»• 

KniTOis's  Xotk:— The  adviie  giveti  this  young  man  in  reply  to 
this  letter  was  that  he  should  by  all  means  return  to  railnwd 
service,  where  commercial  experience  in  connection  with  jigs  and 
tool  room  impnivements  is  more  greatly  neetled  than  in  any  other 
line  of  manufacturing.  In  enumerating  the  roads  paying  a  suffi- 
cient amount  of  attention  to  this  cla.ss  of  work  to  warrant  his 
entering  the  service  without  a  sacrifice,  it  was  iiiiiK).ssible  to  give 
a  large  list  for  application  for  a  iKJsition.  The  difficulty  is  tliat. 
miuh  as  one  may  dislike  to  admit  it,  railroads  as  a  rule  have  not 
given  a  sufficiently  high  place  to  the  idea  of  manufacturing  in 
improving  their  shop  methods.  In  the  matter  of  special  devi<es 
and  jigs  there  lies  a  very  great  opportunity  for  improvement  of 
shoi)  methods,  because  though  a  plant  may  be  well  equipped  with 
machinery  and  improved  tool  steel  the  time  which  may  be  saved 
by  devices  for  laying  out.  setting  and  holding  the  work  constitutes 
a  large  passibility  of  saving.     This  is  because,  as  a  rule,  the  time 


during  which  the  machine  Is  actually  emitting  bears  usually  a  small 
proi>ortion  to  the  total  time  of  doing  tlie  work.  In  this  particular 
direction  lies  the  greatest  opportunity  for  the  introduction  of 
nuiuufacturing  methods,  and  it  may  be  said  that  the  nearer  rail- 
road shop  iiractice  approaches  to  commercial  and  manufacturing 
metho<ls.  the  greater  will  be  the  outjuit  and  the  less  the  cost.  The 
name  of  the  author  of  this  letter  will  be  given  to  any  one  wlio  is 
interested  to  inquire. 


TiiK  Fouc'K  OF  A  BoiLKK  Exi'ixi.siox. — The  boiler  which  ex- 
ploded March  20th  in  the  factory  of  R.  B.  Grover  &  Co.,  Brock- 
ton, Mass.,  with  such  disastrous  results,  was  of  the  horizontal 
tubular  type,  72  ins.  in  diameter  and  17  ft.  long.  It  carried 
yO  lbs.  pressure,  contained  240  cu.  ft.  of  water  and  103  cu.  ft. 
of  steam,  the  total  weight  of  the  water  in  the  boiler  being 
about  14,000  lbs.  The  April  number  of  The  Locomotive,  pub- 
lished by  the  Hartford  Steam  Boiler  Insi)ection  and  insurance 
Company,  contains  an  interesting  and  complete  aceount  of  the 
disaster,  which  was  caused  by  a  hidden  crack  in  a  double- 
riveted  lap  seam.  The  discussion  referred  to  includes  a  state- 
ment that  the  "maximum  mechanical  energy  that  c-ould  be 
developed  from  the  heat  that  this  boiler  contained  would,  if 
it  were  applied  properly  and  efficiently,  l)e  sufficient  to  rause 
the  boiler  and  its  c-ontents  to  a  height  of  18.954  ft,  or  over 
three  miles  and  a  half."  It  is  not  stated  that  this  was  the 
amount  of  energy  that  was  develoi>ed  in  the  explosion,  hnt 
this  calculation  shows  the  possibilities  in  such  a  case  without 
any  gratuitous  assumptions  as  to  the  use  or  presence  of  dyna- 
mite or  other  high  explosives. 


PowDEBED  Fuel. — "Firing  With  Coal  Dust"  was  the  subject 
of  a  paper  by  Mr.  E.  Carey  before  the  Liverpool  Section  of  the 
Society  of  Chemical  Industry.  In  connection  with  the 
SchwartzkopfE  system,  the  cost  of  drying  and  grinding  coal, 
including  repaiis.  depreciation,  capital  cj.st  and  wages,  amount- 
ed to  lit. 7c.  per  ton,  and  the  capital  charges  and  wages  for 
firing  the  fuel  amounted  to  8.24c.  per  ton,  including  the  cost 
of  the  power  for  driving  the  machinery.  The  cost  of  the 
power  amounted  to  about  2.t;c.  per  ton  of  fuel,  and  that  for  the 
mechanism  for  feeding  the  i>owdered  fuel  amounted  to  about 
.54c.  per  ton.  The  total  cost  of  preparing  and  burning  a  ton 
of  powdered  fuel  was  22.14c.  i)er  ton.  In  the  experiments  de- 
scrilied  a  .^oo-h.p.  Sterling  boiler  was  used,  consuming  about 
50  tons  of  powdered  fuel  per  week.  The  Schwartzkopff  system 
of  burning  i>owdered  fuel  was  ilhistrated  on  page  378  of  this 
journal  in  December,  1900. 


A  SrccEssKii.  WoM.vN  PiU';sii>ent. — Mrs.  S.  A.  Kidder,  who 
succeeded  h^er  husband,  the  late  .lohn  F.  Kidder,  as  president 
of  the  Nevada  County  Narrow  Gauge  Railroad,  in  IWil,  has 
brought  that  road  from  a  wornout  and  wretched  finan<ial 
condition  to  a  basis  of  10  per  cent,  dividends  on  its  capital 
stock.  The  road  is  23  mills'  iR  length,  of  3-ft.  gauge,  having 
5  locomotives  and  79  cars^ E«l-  18  years  it  ha«i  paid  no  divi- 
dends and  is  now  in  excellent  financial  and  physical  condi- 
tion; the  credit  being  unquestionably  due  to  the  ability  of 
Mrs.  Kidder.  The  San  Francisco  Bulletin  presents  a  very  in- 
teresting account  of  this  unique  performance. 


PiTTSBiiMiii's  To.\N.\«.E. — In  the  busy  years  of  1902  the  freight 
tonnage  of  Pittsburgh  was  88.00(t,000  tons,  which  is  dou'.>le 
that  of  Ix)ndon.  four  times  greater  than  that  of  Paris,  and 
more  than  that  of  Boston.  New  York.  Philadelphia  and  Chi- 
cago combined.  It  is  estimated  that  this  great  volume  of  busi- 
ness will  \ye  exceeded  in  1905,  and  it  is  probable  that  the  rail- 
roads will  not  be  able  to  handle  it  for  want  of  equipment  — 
Railuay  Age. 


Sin<;lk  Fire  D(X)rs. — Decided  preferences  for  one  instead  of 
two  fire  doors  of  wide  firebox  engines  was  expressed  in  a  re- 
cent discussion  before  the  International  Railway  Master  Boiler- 
makers' A.ssociation  at  Buffalo,  a  specially  favorable  report 
for  single  doors  being  made  by  Mr.  B.  T.  Sarver.  of  the  Penn- 
sylvania Lines.  ^ 
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Oomtrlbutlons. — .Articles  relating  to  railway  rolling  stock  construction 
atid  management  atid  kindred  topics,  by  those  who  are  practically 
acquainted  with  these  subjects,  are  specially  desired.  Also  early 
notices  of  official  changes,  and  atiditions  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 

To  Sabaerlb«rs. — The  American  Engineer  and  Railroad  Journal 
is  mailed  regularly  to  every  subscriber  each  month.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this 
office  should  be  notified,  so  that  the  missing  paper  may  be  supplied. 

Wlien  m  «ubHcrlber  cliaU£«M  bin  addrcMB  he  ought  to  notify  this 
office  at  once,  50  that  the  paper  may  be  sent  to  the  proper  destination. 

TOOL  EQUIPMENT  FOR  LOCOMOTIVES. 


A  railroad  officer  engaged  in  connection  with  improvements 
on  an  important  road  finds  no  difficulty  in  securing  ap- 
propriations for  improvements,  because  he  began  by  looking 
up  usually  forgotten  items  which  involve  great  oxpense  be- 
cause of  multiplication.  In  the  matter  of  locomotive  tool 
equipment,  he  says: 

"I  expect  to  effect  a  net  saving  of  from  |30,000  to  $40,000 
per  year  on  engine  tool  equipment.  Some  of  our  engines  now 
cost  us  $1  per  day  for  tools  illegitimately  and  others  on  a  tool 
kit  worth  about  $50  or  about  700  per  cent,  depreciation." 


THE  VALUE  OF  CLEAR  REPORTS. 


In  their  reports  to  their  superiors  young  subordinate  offi- 
cials have  an  opportunity,  the  importance  of  which  they  do 
not  fully  realize.  A  superintendent  of  motive  power,  who  is 
noted  for  his  development  of  young  men,  requires  his  subordi- 
nates to  make  reports  of  special  investigations  in  such  form 
that  they  may  be  handed  on  to  higher  officials  with  mere 
letters  of  transmittal,  thus  giving  the  credit  to  each  young 
subordinate  for  hi^  work.  When  a  report  is  presented  in  an 
incomplete  or  unsatisfactory  form,  the  superintendent  of  mo- 
tive power  finds  it  necessary  to  rearrange  the  report,  trans- 
mitting it  over  his  own  signature,  and  thus  depriving  the 
young  subordinate  of  this  opportunity.  In  such  cases  as  this 
the  superintendent  shows  the  young  man  the  result  of  his 
deficiency,  and  usually  the  next  report  is  creditable  and  is 
passed  on  as  desired.  This  superintendent  of  motive  power 
has  for  a  number  of  years  been  constantly  surrounded  with 
a  lot  of  able  young  men,  and  the  young  men  have  under  his 
direction  developed  rapidly  and  broadly.  In  this  practice  there 
is  a  moral  for  young  men  and  also  for  motive  power  officials. 
The  young  men  do  not  appreciate  the  possible  importance  of 
a  single  good  report  which  gives  the  desired  information  in 
the  way  it  is  wanted.  i 


To  go  into  the  subject  of  the  controversy  over  the  proposed 
alliance  between  the  Massachusetts  Institute  of  Technology 
and  Harvard  University  at  length  would  require  more  space 
than  can  be  given  this  subject  in  these  columns.  To  those 
opposing  this  scheme,  however,  one  thing  needs  to  be  said, 
viz.,  that  the  future  of  technical  education  so  admirably  be- 
gun by  Technology  is  the  imp>ortant  object  at  the  present 
juncture.  Giving  all  due  credit  to  the  schools  of  the  past, 
present  conditions  in  technical  education  do  not  seem  to  be 
advancing  to  correspond  with  the  needs  of  the  times,  and 
anything  which  will  broaden  and  improve  the  possibilities 
for  training  engineers  quickly,  efficiently  and  thoroughly 
should  be  sought  after  and  earnestly  supported  by  those  who 
are  looking  into  the  future.  If  the  proposed  alliance  offers 
an  opportunity  for  meeting  the  educational  needs  in  a  better 
way,  and  this  it  seems  to  do,  it  should  not  be  opposed  by  any 
one,  and  least  of  all  by  those  "who  are  proud  of  what  the  Mas- 
sachusetts Institute  of  Technology  has  been.  That  school  has 
had  a  standing  second  to  none  in  the  world,  but  it  is  at  least 
open  to  question  whether  it  is  now  advancing  at  all.  It  surely 
has  suffered  by  the  inbreeding  of  alumni  into  its  faculty,  and 
a  change  of  methods  seems  necessary  or  it  will  fail  to  fill  the 
important  position  wbich  it  has  filled  in  the  past.  The  possi- 
bility of  producing  a  better  school  with  the  alliance  with 
Harvard  seems  to  have  been  overlooked  in  the  many  discus- 
sions, and  this  is  believed  to  be  far  more  important  than  any 
of  the  objections  which  have  been  raised  to  the  possible  alli- 
ance. Past  traditions  may  be  left  to  take  care  of  themselves 
in  an  effort  to  prepare  for  the  future.  [Since  the  above  was 
written  the  alliance  has  been  decided  upon  favorably.] 


FOOL-PROOF  MACHINE  TOOLS. 


One  of  the  leading  machine  tool  builders  who  has  spent 
considerable  time  in  studying  railroad  machine  shop  condi- 
tions is  responsible  for  the  statement  that  70  per  cent,  of  the 
breakages  of  machine  tools  in  railroad  shops  is  due  to  the 
lack  of  proi>er  care  or  attention  rather  than  to  any  weakness 
of  the  parts  or  poor  design.  An  example  was  cited  of  an  ex- 
pensive boring  mill  which  had  been  in  a  certain  railroad 
shop  less  than  one  month  when  the  feed  works  were  badly 
injured,  due  to  carelessness  of  the  operator  in  letting  the  two 
heads  jam  together.  A  number  of  these  machines  had  been 
in  shops,  other  than  railroad,  for  a  long  time,  but  no  accidents 
of  this  kind  had  occurred. 

The  machine  tool  builders  have  done  much  during  the  past 
few  years  to  design  their  machines  to  provide  against  such 
accidents,  and  have  tried  as  nearly  as  possible  to  make  them 
"fool  proof."  In  addition  we  find  careful  provision  made  for 
adjusting  those  parts  which  are  subject  to  wear  and  for  lubri- 
cating such  parts  with  a  minimum  amount  of  attention.  The 
machine  tool  builders  are  to  be  commended  for  their  efforts 
in  this  direction,  but  these  things  are  useless  if  the  user  of  the 
machine  does  not  regularly  supply  oil  for  lubrication  and  care- 
fully examine  the  machine  and  see  that  all  wear  is  taken  up. 
In  an  extensive  visit  to  a  number  of  railroad  shops  only  two 
roads  were  found  where  any  attempt  was  made  to  have  the 
machine  tools  frequently  and  regularly  inspected  and  repaired. 
What  better  investment  could  be  made  in  a  railroad  shop,  if 
the  amount  and  accuracy  of  the  work  turned  out  and  the  in- 
creased life  of  the  tools  are  considered,  than  to  provide  means 
for  systematically  and  frequently  inspecting  all  the  machine 
tools.  There  are  times  when  prompt  attention  requiring  a  few 
hours'  work  will  add  years  to  the  life  of  a  tool,  to  say  noth- 
ing of  the  greater  accuracy  of  the  work  it  will  turn  out,  and 
yet  how  often  do  we  find  tools  in  such  shape  that  a  passerby 
can  tell  by  listening  to  the  rattling  of  the  loose  parts  that  the 
machine  requires  attention?  When  a  $10,000  machine  tool  is 
operated  by  a  $2  per  day  man  a  better  grade  of  attention  than 
he  can  give  is  required  in  order  to  prevent  a  high  rate  of  de- 
preciation. 
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A  TREE-CLIMBING  CONTEST. 


One  of  the  important  trunk  lines  is  a  conspicuous  example 
of  what  a  railroad  ought  to  be — a  happy  family  of  oflBcers  and 
men.  It  would  naturally  be  expected  that  such  conditions 
would  result  in  satisfactory  and  economical  operation.  In 
answer  to  the  writer's  question,  one  of  the  subordinate  offi- 
cials said  that  the  success  of  Mr. ,  the  head  of  the  organ- 
ization, was  due  to  the  manner  of  that  official  in  dealing  with 
his  men.  He  said:  "If  Mr.  should  issue  a  bulletin,  or- 
dering every  man  on  the  system  to  climb  a  tree  at  11:15  a.  m. 
to-morrow,  you  would  see  the  greatest  tree-climbing  contest 
since  the  time  of  Noah."  That  was  his  way  of  expressing  the 
loyal  desire  of  every  man  to  do  what  is  wanted  of  him.  The 
official  referred  to  never  has  had  a  strike  in  any  department. 
Many  of  his  young  men  "stay  up  nights'!  to  get  results  for 
him.  They  do  not  c-ount  the  cost  of  pleasing  him.  They  do 
not  often  leave  for  bigger  offers  elsewhere.  This  results  from 
the  personality,  the  ability  of  this  ofBcial,  and  his  thoughtful 
consideration  of  his  assistants.    Think  this  over. 


earnings  rather  than  for  a  few  star  performances  which  will 
catch  the  eye  of  visitors  but  make  relatively  small  impres- 
sions on  output.     Do  not  forget  the  1,199  men." 


AMERICAN  VIEW  OF   COMPOUND   LOCOMOTIVES. 


A  true  view  of  the  standing  of  the  compound  locomotive  in 
the  United  States  was  one  thing  difficult  for  the  foreign  dele- 
gates to  the  International  Railway  Congress  to  obtain,  and 
after  that  meeting  of  distinguished  railroad  officials  has  passed 
into  history  one  of  the  European  delegates  writes,  asking: 
"What,  after  all,  is  the  opinion  in  America,  of  the  compound 
locomotive?"  After  thoughtful  study  of  what  was  said  in 
Washington  this  delegate  was  in  doubt,  and  addressed  the 
question  to  this  journal.     The  reply  was  as  follows: 

Those  who  have  used  compound  locomotives  in  this  coun- 
try may  be  classified  roughly  into  four  groups.  (1)  Those 
who  appreciated  compounding  from  the  first,  and  have  made  a 
continual  success  in  using  the  principle.  (2)  Those  who 
expected  too  much  of  compounding  and  were  not  willing  to 
aid  in  its  development.  These  found  improved  fuel  economy, 
but  increased  cost  of  repairs  and  increased  number  of  road 
failures.  They  have  nothing  good  to  say  of  compounds  (3) 
Those  who  understood  compounds,  were  willing  to  give  them 
the  care  whdch  all  locomotives  require,  and  who  wanted  the 
saving  in  fuel  which  the  compounds  rendered  possible.  (4) 
The  fourth,  and  most  important,  class  favor  compounds  be- 
cause they  provide  increased  capacity  for  work,  and  enable 
the  fireman  to  shovel  more  horse-power  into  the  firebox.  This 
class  is  helping  in  the  development  of  design,  and  compounds 
are  wanted  because  they  will  do  work  that  cannot  be  done  by 
sample  engines.  These  men  realize  that  compounds  are  usual- 
ly heavy,  powerful  engines,  and  that  they  require  correspond- 
ingly increased  care  in  maintenance  because  they  are  large, 
and  not  because  they  are  compounds. 


STAR  PERFORMANCES  IN  SHOPS. 


In  a  shop  having  about  1,200  men  a  number  of  production 
improvements  have  recently  been  made,  one  of  which  has 
attracted  the  attention  of  shop  managers  all  over  the  coun- 
try. The  superintendent  of  this  shop  is  pleased  to  have  this 
record  known  and  in  connection  with  it  has  said  a  wise 
thing  to  his  foremen  and  other  assistants;  he  has  said  to  them: 
"We  have  a  fine  record  on  that  machine  and  it  is  well  enough 
for  people  to  know  about  it  as  well  as  about  some  other  rec- 
ords we  are  making.  You  must  not  forget,  however,  that 
each  of  these  particular  jobs  usually  affects  one  man  only  in 
the  shop.  We  must  not  forget  that  there  are  1,199  other  men 
employed  in  this  plant,  each  one  of  which  should  make  his 
record  and  that  record  making  should  extend  even  to  the 
darkest  corners  of  the  plant.  One  individual  record,  or  ex- 
cellent work  done  by  half  a  dozen  men  may  give  reputation 
to  a  shop,  but  what  we  are  after  is  the  record  of  the  whole 
1.200  men  on  the  pay  roll,  which  is  reflected  in  the  net  earn- 
ings of  the  road.       We  are  here   for   the    rejiutation    for   net 


VARIABLE  SPEED  FOR  MACHINE  TOOLS. 


While  it  is  undoubtedly  advisable  to  provide  such  machine 
tools  as  lathes,  boring  mills  and  drilling  machines  with  a 
large  number  of  speeds,  especially  if  they  are  to  be  used  for 
general  work,  yet  those  familiar  with  railroad  shop  conditions 
must  feel  that  the  limit  has  been  passed  when  from  40  to  80 
speeds  are  advocated  in  connection  with  these  machines.  It  is 
questionable  if  the  average  operator  could  work  so  closely  to 
the  limit  of  the  tool  steel  as  to  require  as  many  as  forty  differ- 
ent speeds  on  an  engine  lathe  even  if  working  under  the  di- 
rection of  a  speed  foreman.  The  writer  noticed  in  one  large 
shop  several  engine  lathes  (16  to  20  ins.)  which  were  seldom 
required  to  turn  work  larger  than  3%  or  4  ins.  indiameter  and 
yet  each  one  of  them  was  provided  with  at  least  40  different 
spindle  speeds  which  would  give  less  than  10  per  cent,  speed 
steps  over  the  total  range  of  work  which  it  would  be  possible 
to  handle  on  such  lathes.  It  would  seem  that  the  same  results 
could  be  obtained  in  a  ^hop  of  this  kind  with  a  smaller  ex- 
penditure by  assigning  certain  classes  of  work  to  each  machine 
and  adapting  the  speeds  to  the  particular  work  handled  on 
each  machine.  This  is  especially  true  in  the  case  of  lathes  and 
drilling  machines.     •        "    :" •v'   ■  • " 


THE  BREAKAGE  OF  LOCOMOTIVE  FRAMES. 


Locomotive  frame  breakage  is  becoming  a  serious  matter 
which  troubles  everj^body  wJio  has  to  do  with  large  locomo- 
tives. It  does  not  occur  often  with  the  lighter  engines  of  8 
and  10  years  ago.  but  is  really  mysterious  in  recent  designs. 
Frames  have  been  strengthened,  stiffened  and  widened  withoxit 
overcoming  the  trouble  or  even  discovering  the  reason  for  it. 
Some  think  it  due  to  water  in  the  cylinders  and  attribute  it  to 
the  piston  valve  until  they  learn  that  slide  valve  engines  are 
as  bad.  Some  say  it  is  due  to  the  frequent  reversal  of  the 
very  heavy  stresses  from  the  cylinders,  coming  eccentrically 
upon  the  front  sections  of  the  frames,  between  the  cylinders 
and  leading  drivers  .where  most  of  the  breaks  occur. 

On  the  Lake  Shore  it  has  been  believed  to  be  due  to  twisting 
of  the  frames  and  thus  far  engines  fitted  with  deep  cross 
braces,  such  as  were  illustrated  in  this  journal  in  November, 
1903,  page  416,  have  not  developed  this  weakness.  The  new 
Class  K  2 — 6 — 2  type  passenger  locomotives  of  this  road  have 
C-in.  frames  which  are  braced  in  this  way,  as  illustrated  else- 
where in  this  issue.    These  will  be  watched  with  great  interest. 

Pedestal  binders  ara  now  almost  alwaj^s  made  of  rectangu 
lar  section  with  ample  flat  bearing  surfaces  in  the  form  of 
notches  against  which  the  ends  of  their  jaws  bear,  and  these 
have  prevented  most  of  the  breakage  of  frames  over  the  driv 
Ing  boxes.  When  bolts  are  used,  water  in  the  cylinders  tends  to 
stretch  them  unless  they  are  made  very  large,  and  when  lar^e 
enough  they  are  too  large  for  convenience  in  the  roundhouse. 

What  seems  to  be  needed  is  a  combination  of  two  remedies. 
First,  to  brace  the  frames  laterally  as  is  done  by  the  Lake 
Shore  and,  second,  to  reduce  the  frame  stresses  as  is  done  in 
the  four-cylinder  balanced  compounds.  This  is  one  important 
argument  in  favor  of  these  compounds  where  the  frame  stresses 
between  the  forward  driving  axle  and  the  cylinders  are  al- 
most entirely  neutralized. 

Another  possible  precaution  is  to  substitute  plate  for  bar 
frames,  and  this  is  an  apparently  important  possibility.  Frame 
breakage  has  become  so  serious  as  to  justify  a  trial  of  plate 
frames  in  two-cylinder  engines  and  it  would  be  wise  to  inves- 
tigate the  possibilities  of  such  construction  in  American  prac- 
tice under  present  conditions.  But  the  plate  frames  will  un- 
doubtedly require  the  lateral  bracing  against  twisting  stresses, 
as  this  bracing  has  for  years  been  practiced  in  foreign  loco- 
motive construction. 
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SUCCESSIVE    OPERATIONS    IN    BABBITTING    CBOSSIIEADS. 


Considerable  time  is  saved  by  means  of  the  cylinder  bush- 
ing mandrel  shown  in  detail  in  the  drawing,  because  of  its 
being  self-centering  and  the  bushing  is  so  securely  clamped 
that  it  is  possible  to  take  heavy  cuts  and  run  at  a  higher  rate 
of  cutting  speed  than  would  otherwise  be  possible.  The  jaws 
are  forced  outward  by  tightening  the  nuts.  The  bushings  are 
turned  at  a  cutting  speed  of  30  ft.  per  minute,  with  a  rough- 
ing cut  about  V4  in.  deep  and  a  1-lG-in.  feed  and  a  finishing  cut 
1-64  in.  deep  and  a  -Kj-in.  feed.  Three  sets  of  jaws  are  provided 
to  take  care  of  the  various  sizes  of  bushings.  When  the  proper 
jaws  are  in  the  mandrel  a  bushing  can  be  p'aced  on  it  in  about 
30  minutes.  The  time  for  turning  a  bushing  21  ins.  inside 
diameter  and  40  ins.  long  averages  alwut  4  hours.  The  man- 
drel Is  heavy  enough  to  carry  a  17-in.  cylinder  with  the  saddle 
and  has  been  used  for  facing  off  the  ends  and  turning  the 
flanges  of  cylinders. 

KEY  WAY    MACHINK. 

The  key  way  machine  shown  in  the  photograph  saves  about 
50  per  cent,  in  time  over  doing  the  work  with  a  ratchet  drill 
and  cutting  out  between  the  holes  with  a  chisel,  and  about 
25  per  cent,  when  a  motor  is  used  instead  of  a  ratchet.  It 
also  makes  a  much  lietfer  job  than  when  dressed  by  hand.  The 
drill  is  driven  by  a  No.  1  Little  Giant  air  motor,  which  is  sup- 
ported by  the  two  arni.s  of  the  biacUet.  Tlic  verliial  fee<l  is 
obtained  by  means  of  the  hand  screw  and  the  longitudinal 
feed  by  means  of  the  ratchet  and  screw.  The  machine  is  held 
firm'y  on  the  axle  by  means  of  clamps,  as  shown.  Tlie  special 
form  of  drill  shown  in  the  drawing  has  been  found  to  give 
the  best  results.  The  key  way  is  laid  out  by  a  template  and 
the  drill  is  fed  into  the  work  %  of  an  in.  deep  at  ea«h  end 
and  is  then  moved  the  length  of  the  key  way  by  the  ratchet 
and  screw.  The  drills  are  made  of  Blue  Chip  steel  and  4  key 
ways  can  be  cut  complete  in  5  hours;  this  includes  the  time  for 
setting  up  and  taking  down  the  machine. 

MANnREI.  FOR  ECCENTRICS. 

One  end  of  the  mandrel  shown  in  the  drawing  is  bolted  to 
the  face  plate  of  the  lathe.  The  photograph  shows  it  on  the 
lathe  with  five  eccentrics  just  being  fini.shed.  Where  four  ec- 
centrics are  turned  at  one  time  al)out  five  hours  are  required 
for  the  entire  operation,  including  the  mounting  and  dismount- 
ing of  the  eccentrics  on  the  mandrel.  We  are  indebted  for 
this  information  to  Mr.  C.  W.  Cross,  ma.ster  me<hanic  at  Elk 
hart.   Ind.,  and  Mr.  R.  B,  Ken  dig.  mechanical  engineer. 

Bahiuttin(;  Ckoss-heaos. — Chica«;«>  &  Xdurii western  Ry. 

The  method  of  babbitting  cros.s-heads  employed  at  the  Chi- 
cago shops  of  this  road  avoids  the  necessity  of  planing  the 
babbitted  surfaces,  the  babbit  l)eing  cast  in  one  piece  on  the 
cross  head  in  such  a  wray  as  to  leave  a  satisfactorily  smooth 
finish  without  planing.  The  first  of  the  three  photographs 
shows  a  tilting  table,  with  a  small  l»ench  beside  it.  This  table, 
which  is  of  cast  iron,  has  at  its  center  a  taper  plug  to  enter 
the  piston  rod  fit  of  the  cross-head.  The  cros.s-head  is  held  in 
place  by  a  key.  At  the  base  of  the  plug  is  a  cioss  of  sheet 
metal  upon  which  the  cross-head  rests.  This  cross  is  better 
shown  in  the  .second  engraving,  which  shows  the  table  tilted 
down.  The  first  two  engravings  illustrate  the  angle  casting 
which  rests  upon  the  table,  and  with  the  cross-head  forms  the 
spaces  into  which  the  babbitt  is  ix)ured.  The  first  engraving 
illustrates  the  gas  heater  as  applied  to  the  cross-head  to 
warm  it  up  to  receive  the  l)abbitt.  The  third  engraving  shows 
the  angles  in  place,  and  held  by  a  hoop  with  a  clamp  in  posi- 
tion for  pouring.  The  plates  held  to  the  angles  by  bolts  in 
slotted  holes  prevent  the  escape  of  the  babbitt  at  the  sides. 
The  gas  heater  is  also  used  to  melt  the  old  babbitt  from  the 
cross-heads.  This  is  a  very  inexpensive  plan  for  doing  this 
work,  and  the  results  have  been  entirely  satisfactory. 


?n? 


A^FFRTrAN  ENGINEER  A\r>  RAILROAD  JOT'RXAL. 


'J-^ 


C**         1  '^ 


rr 


<i^'- 


-'^ 


I..- 


i'""   IL 


PT 


!?&> 


■^■^  >A*SN  V  \V\\  \  ^  V\\  \  ^ 


->^/^A/^//^,rfwv^*y-  - 


•wwwwww     J   I. 


■■'.\-~'--.  ■■■■■■ 


OYLINUKB  BUSKlNa  MAWDBJX. 


y 


i. 


3 


\ 


i 

V 


-1: 


t'.'io'i 


(  I  \iii;i:  \\  V'-ii  1  \<.    M Ai  II 1 M. 


hUlI.r.  H»U  Kl  \W.\Y   M  ACinXF. 


M  VNURH.    litR    KCCENTBICH. 


muvirfti  AiLE  litywAV  maculnu. 


ji  IT.  1905. 


■V-: 


::::;   AMERICAN  EXOTNEKR  AND  RAILROAD  JOURNAL. 


2C3 


PRODUCTION  IMPFOVEMENTS. 


CvMNiO-ir  HrfsJlTNi;  .\l.\\i>w:i.-        S    &  M.  S.  Rv 


SUCCESSIVE    OPERATIONS    IN    BAUBiniJS'G    CKOSSUEADS. 


Consiilerahik*  l iuie  is  say«^  Uy^^^^ tn<*aiis  Of  tJl*'  ry i iiuior  luisli 
ittg  mari(liHl  sh»y\vn   in  (telail  in  ih<r<li»^win>f.  IwM'aiisfi  of  if^ 
lif-iiij;   st'lf<cnu'riiiy:   juiil    flu-   ImsJiijii;   is   so   so<iii«'ly   i  laini"*'! 
iliai  it  is  pos>;i!ii<-  lo  lak)'  Ju-avy  cnis  ami  run  ai  a  liiKli»?r  i'»i'' 
Of  ;<'uri.nif?  sp<**«ii  iliat^^  oOi«*'''*'***'^^  Ix'  pusiJildt'.    Tli«*  j.-iw  - 

aiTp  I'orml  oiifwavit  Jiy  ti^JHoninKllK^  ttuts.  fUe  ^lushiiiKs  a4«- 
liinicil  at  a'fnitiiii;  spcf'tJ  of  :;o  ft.  f}«>r  niiiHii«-.  witit  a  routrli 
iiij;  cm  ahoiil  I4  in.  th^-ti  an«l  a  i-Mi-in.  f<'«M|  an<l  a  liHishin^  <Mit 
l-<;4  ill,  (l<»«'i>  and  a  vs-iu.  t*H>»l.  fbrfc  sms  of  jaws  aiv  |HOVi«l«Ml 
to  take. rarp  of  f  Ue  v;irUm<i  aizes  of  Uwsh inus.  WhVn  M»e.urtiii»'i 
ja\V}<  an*  in  iJu-  niandrd  a  Imsliinii  <an  In*  p'arfil 011  i<  in  alw»ut 
:*,*>  ininu(<'s.  .  The  linn-  tor  uirnini?  a  Imsliinu  L'l  ins.  inside 
dianicti-r  aijii  4«»  in-<..  long  av^Tiii^vs  aW'Mit  4  lioiirs.  Tti**  n«an- 
/•trpl  fs  lieavy  «.'n«Hi!:l<  to  liaiTjf  |t  17-i«.  <  ylind»M-  with  rli«»  satUU*^ 
aiid  has  been  used  for  fjuirtgVoiHf  ;iiJi<>  ends  a^d  iiimins  1  li« 
flanges  of,  (tyliiidors^' 

Tlu'  key  way  njavliiiKv  sliovvn  i«  the  idiotosjiafdi  saves  aVuiin 
•'i<>  |»»>F  <<'ni.  iij  iiiH<^  o\>T  doiiijr  tlie  worl;  wiih  a  ratidM-1  drill 
and  '-ntlink  «>>it  beUv«M'H.  Ilo-  hu1«'s  wiili  a  «;his.'l.  aiid  alioHi 
25  jier  eeiftt^;  -when  a  motor  is  iiise<t  iii^'teaij  of  ^i  fah-ht't  1 1 
ai^o  njalies  a  nuuh  hi'\  tct  job  rluth  al^'^ii  drei;s*Ml  |i>s;1i5mm1  i  h- 
drill  Is  driven  by  a  No.  I  l^iftle  (Jiant  air  .nioior,  ulibli  is  sii|i 
poru'd  liy  tiie  iwo.  ai-«»s  of  (t»««  bjarivfl.  TJie.  vimI  ii-al  fi'»«d  »- 
<duaiHed  l»y:  iiM*^"ii<  «f  tlw>  ha4wi  ,>^-ii**:  an**'  tl»'-  lon^^imdina! 
f«'ed  by  niej)j«K  of  i>M'  raii'lM  i  and-*ir-rew\  The'-«ia4hln«'  is  li<-bi 
fti-ni'y  on  the  axii-  by  m<ans  of  i  la«>j'>«^ai>=  sliown.  T\u-  sikvI.m' 
lorni  of  drill  slidwij  in  the  drawing  has  b<H'n  fo^ind  to  i;i\. 
t|«»  Ue^t  resri|l><v  Tbivk<^  wiay^  is  laid  o«l  by  »  ti>nj|daic  an  I 
Jlte  ilrit!  is  f.»d  ihto-ike  work  ^^  wi;;an  :|n; v<h^  .  nd 

aiwi  is  Hifii  nicrvt'd  ilH'  lehK^h  of  live  key  way'  by  Die  ratrii.i 
and  Sfrt'xv.  Tbv  drills  are  made  ofiniie  <'hip  sle«'l  and  4  k»y 
ways  lairlNP  eiit  <()m)ilt-N'  in  a  h«>nrs;  Uiis  inilinies  tin  tjnn-  foi 
settlii^c  Hira^  talviijg  down  the  ma<diiHi 

One  pu4  of  tlui  jiiaiMirel  shown  in  the  drawing  Is  Itotiet]  u* 
the  fare  plate^  of  the  latlK'.      lb.    phoiosiaidi  siiuw.*i  it  on   Ih- 
latli^  .with  five  ef'«TentrU*«>iist;  bein^  finishivl.     Wb.i.-  fonV  ei 
<i'ntri<s  are  iiirned  at   (»n«>  tim<-  aboiil   fiv.;  linurs  an-  retinired 
foi-  tlw  i-ntire  oi>erntiiin,  intiiidiiii;  the  inoiitii  Itis  and  disuKion; 
injr  Of  the  er-<rentr|«'S  on  Jhe  niandn  I.     Wf  ar«'  ind«l»i«d    foi 
this  inforniaibui  to  ^1i-  €,  VTi.C^voss,  niaster  novbanic  4it   KIk 
biui.  Iniiv^  »nd  Mir. .R,  fJv  Keti«Hs.  ine<-haiii«nl  .'n^iMe«'r. 

lUmurftxt;  ri:o<<s:MK\ii^>-0iru;:M;«  &  Voi:iir\v*:sj-i;it\    |;^ 

Tlie  nit'iliod  of  lMibbittin}K..i'TO.'?s-t><*ads  ;empb>y«'d  art:- the  <'bi 
raiio  .<b()ps  of  this  road  avoids  till-  iit'cHssit.v  of  planiiit*  lie- 
bal»bill4Hl  surfarvs,  iIm-  Itabbit  Iw  int;  t-asl  in  ou«'.  pi<M-«'  oh  lie- 
rro.-'s  head  in  smdv  a  wa.v  as  ii»  leavo  ii>atisra<-torily  simomiI; 
tiiii-li  wiiboiii  plairitif?,  Tbf*  first  of  4llf  tlir»''>  pholosrapb^ 
shows  a  liHinji  taldo.  with  a'smaM  tw^ut-h  l)esiij(t|  it.  "tliis  ^ald^• 
wlli(•h  is  «d'  cast  iron,  lias  at  tis  «-"«ijr'V  a  trt|n'i-  yiUiii  to  «'iH»t 
iln'  piston  riHl  fu  of  tl>»' «ross-lH'ad.  .  TIh' t-ross  h' nd  i  b<-!ii  in 
I ilate  by  a  key.     At !  the  .fiase  of . I4ie  pfuff  i      .  . >f  stn?«rM 

iiiital  upon  .wlii<h  4he  ♦;ros>!-bii*4id  -i:««si^V  1i^i4s  c-ijOsm  4s  *»*4iVi 
sluiwii  in  tb<>'  s<'< ond  i-fii'iavinj;.  wbiMi  shows  th«'1  abb'  fill^-d 
ilowii.  The  tiisi  two  tMii;iavin.us  illnstrau-  ih<'  anj;l4-  «-:i<rmt: 
wliich  rcsts^Ktipoii  ilif  table,  and  vvilli  thf  et-oss-iiead  forms  th«' 
s'lraees  into  whjeh  the  liaibbitr.  is  poured.  The  first  euBraviiit: 
illuslrati's  ili«>  uas  li  atcr  ai<  appH«'d  to  tlhe  i-ross  hea<i  to 
waini  it  up  to  nv-i-iv*'  t lit'' babbitt.  Th<'  third  t'liKraviiij:  shows 
the  angles  in  place,  and  held  by  a  h(H»|)  with  u  damii  in  posi 
tioH  foi:  jMmtlnK.  The  plates  held  to  (he  angles  hy  Iwl's  in 
slotted  hobs  prevent  the  4*sea|>e  of  the  babbitt  al  tUf  'Sid*'.-^ 
Tin-  SHs  heatt'i-  is  als<)  used  to  inelt  tli.'  old  babbitt  from  the 
I  ross-lM'a<ls,  This  is  a  very  rii«'xp<'iisiv«'  plan  for  tloitit;  tbi- 
work,  aiwl   tho  resuUs  have  I»e,en  entirely  sat isfaetoty 
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CiNDKH  Washing  Machine. 
VVhiltt  not  in  the  line  of  a  manufacturing  machine,  the 
cinder  washer,  which  has  been  used  at  the  brass  foundry  of 
these  shops  for  a  numb?r  of  years,  merits  attention  because 
of  the  saving  which  is  effected.  About  six  tons  of  slvimmings 
and  slag  are  washed  in  this  machine  every  day,  through 
which  the  daily  saving  in  brass  ranges  from  |20  to  $25.  Al- 
lowing for  the  amount  of  brass  which  may  be  picked  out  of  the 
slag  by  hand,  which  need  not  go  through  this  machine,  at 
least  |15  a  day  is  saved  by  reclaiming  metal  which  would 
otherwise  be  lost.  The  machine  consists  of  a  pair  of  east 
iron  drums  mounted  upon  the  same  shaft  and  driven  by  a 
spur  gear  at  the  center.  The  drums  are  open  at  the  ends. 
Ea(«h  drum  has  a  roller  made  from  an  old  axle,  about  9  ins. 
in  diameter,  and  1  or  2  ins.  shorter  than  the  length  of  the 
drum.     The  purpose  of  the  roller  is  to  crush  the  material. 

A  stream  of  water  is  turned  into  the  oirening  into  each 
drum,  and  the  machine  stands  in  a  water-tight  box.  One  of 
the  rollers  is  shown  in  the  engraving.  While  the  machine  is 
in  operation  a  continuous  stream  of  water  passes  into  each 
drum  and  the  overflow  passes  into  the  sewer.  The  flume 
shown  at  the  right  of  the  machine  is  used  to  wash  the  crushetl 
material  after  it  is  taken  from  the  drums.  Strips  crossing 
this  flume  produce  riffles,  so  that  in  washing  the  lighter  ma- 
terial, such  as  coal  and  coke,  falls  over  and  the  heavy  ma- 
terial is  retained. 

This  machine  crushes  all  the  sweepings  from  the  floor,  all 
the  skimmings,  slag  and  ashes  from  the  crucible  fires — in  fact, 
all  the  refuse  from  the  l>rass  foundry  passes  through  this  ma- 
chine after  being  sifted  through  a  coarse  screen.  The  large 
pieces  which  will  not  pass  through  the  screen  are  crushed 
with  a  sledge  to  about  IVJ  ins.  in  diameter,  after  which  they 
are  shoveled  into  the  drums.  Th?  rollers  crush  all  the  softer 
material,  much  of  which  is  washed  out  by  the  water.  The  re- 
mainder is  shoveled  on  to  the  flume,  after  pa.ssing  through 
another  screen  with  V|-in.  meshes.  After  washing  in  the 
flume'  the  remainder  is  practically  clean  metal. 

We  are  indebted  to  Mr.  H.  T.  Bentley,  assistant  sujierin- 
tendent  of  motive  power,  and  Mr.  Oscar  Otto,  general  foreman 
of  these  shops,  for  the  photograph  and  information. 


Tiw,  TiK.MNG  Rkcouds. — One  of  the  manufacturers  of  tool 
steel  in  1S97  cited  the  following  as  excellent  practice  in  tire 
turning:  Speed  of  cut,  8  ft.  per  minute;  for  54-in.  tires,  2 
minutes  per  revolution;  roughing  feed,  %  in.;  flnishing  fee<l, 
1/4  in.;  time  cutting,  136  minutes;  time  flanging,  45  minutes; 
changing  tools,  45  minutes;  gauging,  lu  minutes;  finishing 
cut.  48  minutes;  miscellaneous  tinje,  30  minutfs;  time  chang- 
ing wheels,  45  minutes;  total  time  per  pair  of  wheels,  359 
minutes.  This  is  fi  hours  per  pair  of  54-in.  wheels.  In  1905, 
eight  years  later,  this  ihas  been  reduced  to  2  hours  and  3 
minutes  for  a  pair  of  84-in.  wheels  with  Krupp  tires.  The 
cutting  speed,  feed  and  depth  of  cut  have  increased,  but  even 
in  greater  ratio  have  the  methods  of  handling  the  wheels  into 
and  out  of  the  machines  improved,  and  also  methods  of  hold- 
ing the  wheels  in  the  lathe  and  driving  them,  so  that  heavy 
cuts  may  l>e  taken  without  chattering.  Improved  tool  steels 
have  brought  many  improvements,,  besides  larger  and  faster 
cuts.  They  have  tuned  up  entire  shops  to  a  high  pitch  in 
handling  work.  As  to  tire  turning,  a  pair  of  84  in.  wheels 
finished  in  an  hour  is  the  promise  made  for  a  new  specially 
designed  lathe,  which  is  soon  to  be  built.  If  this  is  accom- 
plished, the  work  will  be  done  in  30  minutes  less  time  than 
that  required  in  1897  for  changing  tools  added  to  that  for 
changing  wheels,  not  to  mention  the  cutting  and  other  items 
of  time. 


Cost  of  Fr,tK  Work. — In  one  of  the  newer  railroad  shop;; 
the  editor  of  this  journal  was  shown  through  the  boiler  shop 
and  stopped  at  a  well  arranged  flue-handling  department.  On 
inquiring  the  cost  of  the  flue  work  the  superintendent  replied 
that  he  would  give  no  flgures  of  production  as  the  work  was 
then  costing  him  four  cents  for  putting  a  flue  into  condition 


to  use  again  in  a  boiler.  He  expected  to  reduce  this  cost  ^100 
per  cent,  and  then  would  gladly  give  the  flgures  of  production. 
In  view  of  the  fact  that  in  some  shops  this  work  is  costing  25 
cents  per  flue  and  in  other  shops  15  cents  the  mouesty  of  this 
superintendent  is  to  be  admired.  His  intention  to  reduce  the 
cost  below  that  of  the  lowest  record  in  the  country  is  also  to 
be  admired,  the  lowest  cost  yet  reached  is  believeu  to  be  2^4 
cents.  . 

C.vKK  OF  Twist  Duii-ls. — Although  the  destruction  of  drills 
is  always  great,  and  may  be  legitimate  even  when  on  an  ex- 
tensive scale,  nevertheless,  proper  methods  may  be  devised 
whereby  considerable  saving  can  be  effected  without  short- 
ening the  tool  capacity.  For  instance,  a  twist  drill  will  drill 
better,  longer,  more  quickiy,  and  more  evenly  if  it  is  properly 
ground,  and  not  ground  once  in  every  few  days;  but  if  work 
on  it  is  crowding,  every  hour  or  so. — Mr.  R.  Emerson,  Engi- 
neering Magazine. 


R.\.iLEOAD  Shop  Small  Tool  Equipment. — Many  shop  man- 
agers will  be  alarmed  at  the  prospect  of  employing  not  one, 
but  half  a  dozen  to  a  dozen  extra  men  for  supervising  and 
maintaining  a  thoroughly  effective  tool  system;  but  it  must 
be  remembered  that  the  wages  of  a  few  cheap  men  (and  old 
men  are  often  very  careful  in  such  matters)  are  a  small  item 
compared  to  the  time  and  money  saved  to  the  mechanics. — 
Mr.  R.  Emerson,  Engineering  Magazine. 


Pkoimction  Impuovkments. — Broadly  speaking,  the  econo- 
mies that  may  be  brought  about  in  the  very  first  year,  by  an 
Intelligent  analysis  of  tool  conditions,  and  energetic  introduc- 
tion of  method,  will  be  surprising — will  seem  incredible  to 
those  who  have  not  studied  actual  cases  closely.  Spending 
money  on  men  and  on  the  best  tools,  is  one  of  the  wisest 
forms  of  retrenchment.— J/r.  R.  Emerson,  Engineering  Maga- 
zine. 


Time  Element  in  Manufacturing.— The  element  of  time 
was  far  less  considered  formerly  than  now,  because  it  was  of 
far  less  value.  When  wages  were  low  and  handwork  in  vogue, 
the  ratio  between  the  value  of  materials  and  of  time  was  the 
reverse  of  what  it  is  now,  when  in  many  manufactures  the 
time  cost  exceeds  all  other  costs. — Mr.  Alex.  E.  Outerbridge, 
Jr.,  Am.  Ai-adcmy  of  Political  and  Social  Science. 


HEATING  AND  VENTILATION,  MACHINE  SHOP. 
Southern   Railway,  Spencer,  N.  C. 


The  total  cubical  contents  of  this  building  aggregates  about 
4,500,000  cu.  ft,  and  the  apparatus  for  heating  and  ventilat- 
ing it  includes  two  special  steel  plate  fans  with  9V-.-ft.  wheels 
4'/^  ft.  in  width,  these  being  placed  upon  elevated  platforms. 
The  lower  portion  of  each  fan  extends  below  the  platform  and 
the  air  is  discharged  through  outlets  GO;!  x  54%  ins.  in  sec- 
tion, inclined  upwards  at  an  angle  of  45  deg.  Each  fan  is 
driven  by  a  10  x  lO-in.  horizontal  center  crank  engine,  sui>- 
ported  on  a  cast  iron  sub-base.  Each  heater  is  provided  with 
10,528  ft.  of  1-inch  pipe  in  the  form  of  the  Standard  Sturte- 
vant  heater  section.  The  apparatus  is  designed  to  operate 
under  a  steam  pressure  of  5  ll)s.  to  maintain  a  temperature  of 
60  deg.  as  a  minimum  when  the  outside  temperature  is  10  deg. 
F.  The  elevation  of  the  fans  upon  platforms  permits  of  a 
gravity  return  of  the  water  of  condensation  and  also  removes 
the  fans  from  valuable  floor  space.  The  special  interest  of 
this  application  centers  in  the  thorough  manner  of  accomplish- 
ing the  distribution  of  the  air.  All  discharge  pipes  lead  down 
to  within  10  ft.  of  the  floor,  those  on  the  outer  walls  being  car- 
ried down  in  pairs,  as  it  is  impossible  to  secure  at  this  point 
sufficient  area  for  single  pipes.  These  discharge  pipes  are  re- 
cessed into  the  brick  wall,  avoiding  all  interference  with  the 
traveling  crane.  The  overhead  pipes  are  kept  to  the  line  of  the 
lower  chords  of  the  roof  trusses,  and  there  is,  therefore,  no 
interference  with  the  cranes  from  any  part  of  the  heating 
system. 
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PLANER  SPEEDS. 


In  an  effort  to  increase  the  output  the  speeds  of  the  machine 
tools  in  several  railroad  shops  have  been  considerahly  in- 
creased. A  case  recently  came  under  our  observation  where 
ilie  speeds  for  several  planers  were  increased  50  per  cent.,  or 
from  20  to  30  ft.  per  minute  cutting  speed  and  from  50  to  75 
ft.  per  minute  return  speed.  It  was  desired  to  make  a  still 
greater  increase,  for  there  was  no  question  but  what  the  ma- 
chines would  stand  a  considerably  higher  cutting  speed  than 
30  ft.  per  minute,  but  this  was  not  done,  as  it  was  thought 
unadvisable  to  use  a  higher  return  speed  than  75  ft.  per  min- 
ute since  the  machines,  although  in  good  condition,  were  sev- 
eral years  old. 


ing  the  work  to  the  platen.  Cutting  mild  steel  guide  bars  at 
the  rate  of  25  ft.  per  minute,  even  with  a  very  heavy  cut,  is 
eniirely  too  low,  and  yet  the  means  provided  for  clanii)ing 
these  guides  in  several  cases  were  so  poor  thai  the  oi)orators 
were  obliged  to  confess  that  they  were  limited  as  to  the 
amount  of  feed  which  could  be  used  when  cutting  as  slow 
as  25  or  30  ft.  per  minute.  This  refers  to  the  design  of  guides 
where  they  are  thickest,  through  tiie  middle  and  on  one  side 
taper  towards  the  ends.  The  same  thing,  however,  is  true  of 
several  other  kinds  of  work,  and  until  these  methods  are  im- 
proved it  will  be,  of  course,  impossible  to  do  much  towards 
increasing  the  output. 

Much   was  said   a  couple  of  years  ago  about   the  difficulty 
of  driving  planers  at  high  spee.ls  with  individual  motors,  be- 


ACTUAL  NUMBER  OF 
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PER  HOUR  ON  PLANERS  AVITH  VARIOUS  COMIJINATIONS  OP  CUTTING  AND 

RETURN  SPEEDS. 

Cutting  Si-kkd — Fkkt  i-Kit   Minctk. 
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The  accompanying  table  shows  the  actual  number  of  feet 
cut  per  hour  on  planers  with  various  combinations  of  cutting 
and  return  speeds.  It  will  be  seen  that  with  a  cutting  speed 
of  20  ft.  per  minute  and  a  return  speed  of  50  ft.  per  minute 
the  actual  number  of  feet  cut  per  hour  would  be  857,  and  an 
increase  of  50  per  cent,  would  bring  this  to  about  1,285  ft. 
per  hour.  The  suggestion  has  been  made  that  in  the  above 
case  the  ratio  between  the  cutting  and  return  speeds  could 
have  been  changed  at  a  small  expense  by  changing  the  size 
of  the  pulleys,  and  that  by  leaving  the  return  speed  at  75  ft. 
per  minute  and  increasing  the  cutting  speed  33  per  cent,,  or 
10  ft.  per  minute,  the  actual  number  of  feet  cut  i>er  hour 
could  be  increased  to  about  1,565,  and  still  be  within  the  lim- 
its of  the  machine. 

In  this  connection  it  might  be  well  to  note  that  in  another 
railroad  shop,  where  remarkable  results  have  been  gained 
towards  increased  output,  some  of  the  planers  are  operated 
at  a  cutting  speed  of  over  50  ft.  per  minute.  These  planers 
are  practically  the  same  as  those  considered  above,  and  as 
they  are  standing  up  well  under  this  heavy  duty  it  would 
seem  that  a  cutting  speed  of  50  ft.  per  minute,  for  certain 
classes  of  work  might  be  used  in  place  of  40  ft.,  on  some  of  the 
machines,  thus  increasing  the  actual  feet  cut  per  hour  to 
1,800,  which  is  an  increase  of  15  per  cent,  over  that  with  a 
40-ft.  cutting  speed,  and  is  twic-e  as  great  as  that  originally 
provided  for.  Referring  to  the  table,  it  will  be  seen  that 
where  the  rate  of  cutting  speed  is  less  than  that  of  the  re- 
turn speed  much  greater  gains  in  output  can  be  made  by  in- 
creasing the  cutting  speed  a  certain  amount  than  by  increasing 
the  return  speed  the  same  amount;  for  instance,  with  a  cutting 
speed  of  30  ft.  per  minute  and  a  return  speed  of  60  ft.  per 
minute,  increasing  the  return  speed  to  70  ft.  per  minute  would 
increase  the  feet  cut  per  hour  only  60,  while  increasing  the 
cutting  si>eed  to  40  ft.  per  minute,  with  a  return  speed  of  60 
ft.,  would  increase  the  feet  cut  per  hour  from  1,200  to  1,440, 
or  240.  While  in  most  cases  it  is  not  possible  to  make  any 
very  great  changes  in  the  return  speeds  of  old  planers,  as 
they  are  about  as  high  as  the  design  of  the  machines  will  per- 
mit, it  is  possible  to  considerably  increase  the  cutting  speeds, 
and  a  small  increase  in  this  direction  will  materially  increase 
the  output. 

An  inspection  of  the  way  the  work  is  being  handled  on 
planers  in  some  of  the  shops  would  indicate  that  there  is 
considerable  room  for  improvement  in  the  method  of  clamp- 


cause  of  the  high  peak  in  the  load  at  the  reversal,  but  with  a 
heavy  pulley  on  the  driving  shaft,  acting  as  a  flywheel,  and 
with  the  cutting  speeds  increased  so  as  to  more  nearly  ap- 
proximate the  return  si>eeds,  and  with  the  heavy  cuts  allowed 
by  the  high-speed  tool  steels  the  i)ower  required  at  reversal  is 
very  little  greater  than  used  on  the  cut,  and  we  find  that  the 
machine  tool  builders  have  no  hesitation  in  recommending  the 
use  of  motor  drives  in  such  cases. 


PIPE  BENDING  MACHINE. 


By  means  of  this  machine,  illustrated  in  the  engraving  and 
which  is  very  simple  in  construction,  an  ordinary  helper  can 
easily  bend  a  piece  of  pipe  to  any  desired  curvature  in  a  small 
proportion  of  the  time  required  by  a  skilled  mechanic  using 
ordinary  devices.  Because  of  its  light  weight,  it  may  readily 
be  carried  about  the  shop,  and  can  easily  l>e  fastened  to  any 
column,  stanchion  or  other  available  support  in  a  few  min- 
utes, or  it  may  be  furnished  with  a  suitable  stand,  as  shown 
In  the  illustration.  Iron,  steel,  brass  or  copper  pipe  up  to 
2  ins.  in  diameter  can  be  l>ent  cold  by  one  man.     Special  dies 


IMl'K    HKXI»IX(i     M.\C'I1IM!:. 

may  readily  be  attached  for  bending  light  angles,  flats  or  tee 
bars  to  any  desired  radius. 

Galvanized  or  tinned  pipe  or  pipe  coated  by  the  Sabin  process 
may  be  bent  with  this  device  without  breaking  the  coating. 
It  is  said  that  one  man,  witho"t  any  assistance,  can  bend  a 
2-in.  pipe  to  an  S  bend  in  three  minutes.  Tlie  cost  of  repairs 
where  it  has  been  used  10  hours  a  day  in  ship  yards  and  rail- 
road shops,  has  been  very  small.  This  machine  has  been  thor- 
oughly tested  in  the  navy  yards,  and  is  manufactured  by  the 
Chicago  Pneumatic  Tool  Company  of  Chicago. 
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CRANK    SHAPER   WITH  GEAR  BOX. 


VERTICAL  MILLING  MACHINE. 


The  Cincinnati  Ki-in.  back  geared  crank  shaper,  shown  in 
the  i>hotograi>h,  is  driven  through  a  gear  box  which  furnishes 
four  changes  of  speed.  This  arrangement  allows  the  use  of 
a  large  area  of  Ijelt  contact  at  all  speeds,  and  change  from 
one  si>eed  to  another  can  be  made  in  much  less  time  than 
where  the  lone  pulley  is  used.  The  design  of  the  gear  box 
is  simple  and  strong;  it  contains  three  shafts,  two  of  which 
tarry  sliding  gears  which  may  easily  and  quickly  be  moved 
and  locked  by  means  of  the  two  hand  nuts  shown  at  the  rear 
of  the  box.  This  speed  box  may  be  attached  to  any  Cincin- 
nati back  geared  shaper  at  any  time,  though  it  is  preferably 
done  while  the  machines  are  in  process  of  construction. 

Other  notable  features  of  the  IC-in.  standard  back  geared 
crank  shaper  which  is  very  powerful  lor  its  size  are  the  care- 
ful and  rigid  design  of  the  columns;  the  large  bearing  for  the 
ram;  the  deep,  heavy  and  strong  design  of  the  rail;  the  cross 
feed  connecting  rod,  which  is  automatically  adjustable  to  any 
height  of  the  rail  and  is  not  dependent  upon  frictional  con- 
lact;  the  outer  support  for  the  table,  which  is  carefully  de- 
signed  for   maxinuim   efficiency;    the  elevating  screw  of  tele- 


That  the  railroads  are  beginning  to  realize  the  economies 
to  be  gained  by  the  use  of  the  vertical  milling  machine  for 
certain  classes  of  work  and  the  wide  range  of  work  for  which 
it  is  adapted  is  evidenced  by  the  increasing  number  of  these 
machines  which  are  being  introduced  into  the  various  shops. 
The  accompanying  illustration  shows  a  No.  6  Becker-Brainard 
machine  which  is  the  same  as  the  one  in  the  Concord  shops  of 
the  Boston  &  Maine  Railroad,  work  on  which  was  considered 
in  connection  with  the  article  on  "Vertical  Milling  Machines  in 
Railroad  Shops"  on  page  228  of  our  June  journal.  Although 
this  machine  was  especially  designed  for  a  heavy  class  of  work 
it  will  handle  the  lighter  and  small  work  to  equal  advantage. 

The  vertical  movement  of  the  head  is  actuated  automatic- 
ally by  a  powerful  worm  gear.  For  boring  purposes  it  is  pro- 
vided with  an  automatic  stop  which  will  throw  out  the  feed 
at  any  point.    It  has  also  a  quick  return  motion.    A  microm- 


CILVNK    SlIArCB  VflTll   G£AB   BOX. 


BECKKR-BRAINAKI)    VEKrlCAL    MILIJ.NCi     MACIIl.NE. 


scopic  form,  which  is  provided  with  ball  bearings,  and  is  out 
of  the  way  of  falling  chips;  the  vise,  which  ijermits  straight  or 
tapering  pieces  to  be  spciirely  clamped  with  equal  facility 
and  rapidity,  and  has  a  graduated  swivel ing  base;  the  means 
which  are  provided  for  compensating  for  wear  and  for  the 
lubrication  of  the  rocker  arm;  the  provision  made  for  the 
key-seating  of  shafting  and  similar  work;  the  fact  that  the 
length  of  the  stroke  is  changed  from  the  working  side  of  the 
machine,  its  jmsition  is  changed  by  means  of  the  hand  wheel 
at  the  top  of  the  machine,  and  either  of  these  changes  may 
be  made  while  the  machine  is  at  rest  or  in  motion. 

The  crank  block  is  a  steel  forging,  and  is  .set  well  into  the 
cup  of  the  gear,  permitting  the  rocker  arm  to  travel  close  to 
the  edge  of  the  gear  and  thus  avoiding  the  usual  overhang. 
Full-length  taper  gibs,  adjustable  endwise  by  single  screws, 
are  used  throughout.  With  the  back  gears  in  24  revolutions 
of  the  cone  shaft  are  made  to  one  stroke  of  the  ram.  This 
machine  is  made  by  the  Cincinnati  Shaper  Company,  and  its 
weight,   including  the  countershaft.   Is   about   2,600  pounds. 


eter  stop  gauge  at  the  upper  left  hand  side  of  the  head  accur- 
ately gauges  the  depth  of  the  cut.  The  spindle  end  is  threaded 
to  receive  large  surface  mills.  Medium  cutters  are  secured 
by  a  draw-bar  passing  through  the  hollow  spindle.  The  table 
is  ordinarily  furnished  with  a  longitudinal  feed  of  50  ins. 
The  rotary  attachment  is  fed  automatically  or  by  hand,  with- 
automatic  stops  for  throwing  out  the  feed  at  each  end  of  the 
segment.  Eight  changes  of  feed  are  provided.  Following  are 
some  of  the  principal  dimensions: 

Size  of  platen  inside  oil  pocket 49  in.  x  18  fn. 

length    of  saddle    60  Ins. 

longitudinal    feed,    automatic    50  Ins. 

Cross    fred,    with    automatic    stop 20  Inr. 

Vertical    fe<^d   of   spindle,    automatic 13  ins. 

Feed   per  revolution   of  eutter 004   in.   to  .594  Ins. 

Range  of  spindle   speeds 9   to  340 

Greatest    distan<'e   between    spindle   and    platen 30  Ins. 

(Ireatest   distance   between    spindle    and    rotary    plateti 24  Ins. 

instance  between   center  of  spindle    and   neck 24  ins. 

Vertical  feed  of   knee,  automatic 20  ins. 

Diameter   of    spindle,    main    bearing 3%  Ins. 

Diameter  of   spindle   driver 20  ln.». 

Diameter  of  rotary   table,    inside  oil   pocket.**,   24   Ins.;   outside,    27%  i"^- 

Size  of  hole  In  Bpindle B.  &  S  Taper  No.  13 
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THREE-DRUM  SANDER. 


The  Columbia  three-drum,  eiKht-roll  sander,  illustrated  iu 
;Ue  accompanying  engravings,  is  economical  in  operation,  and 
lias  several  important  features  which  enable  it  to  produce  a 
tine  and  accurate  grade  of  work  at  a  fast  rate.  The  drums 
which  carry  the  sandpaper  are  shown  in  cross-section  in  Fig. 
;j.  land  are  equipped  with  an  automatic  paper  tightener  of  sim- 
|de  construction,  which  keeps  the  paper  at  an  even  tension  at 
all  times.    The  machine  is  thus  enabled  to  turn  out  a  uniform 


riU.    1 — LEFT-HAND    VIEW    OF    SANDER. 


FIG.    2 — BIGHT-HAND   VIEW   OF   SANDER. 


side  of  the  frame  of  the  machine,  and  are  easy  of  access,  as 
may  be  seen  by  reference  to  the  sectional  view,  Fig.  3.  The 
oscillators  which  furnish  the  reciprocating  movement  to  tlie 
drums  have  a  non-cranii»ing  arrangement  of  levei-s  which  Keeps 
their  lateral  movement  in  line  with  the  axis  of  the  shaft.  The 
oscillators  follow  the  raising  and  lowering  of  the  cylinders 
for  the  changing  of  the  cut  with  perfect  freedom.  The  longi- 
tudinal, cross-sectional  view  of  (he  oscillator,  Fig.  4,  shows 
the  self-oiling  boxes,  the  eccentric  and  strap,  the  three  flexible 


FIG.   4 SECTIONAL   VIEW    OF 

OSCILLATOR. 


FIG.   7 ^DETAIL   OF    SUPPORT    FOB 

UPPER    FEED    WORKS. 


and  high  grade  of  work,  and  the  life  of  the  paper  is  consid- 
erably increased.    The  mechanism  is  such  that  it  is  not  neces- 
sary to  take  the  cylinders  out  in  order  to  re-cover  them,  and 
this  operation  is  accomi)lished  in  one  hour. 
All  i>arts  which  require  any  adjustment  or  attention  are  out- 


KK..    o — SECTIONAL    ViKW    THU:)r<.H    CKNTKK 


FIGS.    5    AND    6 CVMNDEK    BA|SIN<;     DEVICE- 

joints  which  allow  raising  and  lowering  of  the  cylinders  with- 
out disturbing  the  even  motion,  the  collar  on  the  shaft,  as  well 
as  the  outside  collar,  and  the  recess  in  the  outside  collar  for 
taking  up  lost  motion.  The  black  lines  between  the  collars 
and  the  box  represent  babbitt  washers,  which  prevent  wear  on 
the  boxes  and  which  may  easily  be  renewed. 

The  cylinder  raising  device  is  shown  in  Figs.  3,  5  and  6. 
This  wedge  arrangement  allows  no  lost  motion,  and  the  cyl- 
inders are  rigidly  supported.  The  upper  feed  works  is  sup- 
ported by  four  short  screws,  with  bearings  at  Iwth  the  top  and 
the  bottom,  as  shown  in  Fig.  7.  A  second  nut  and  a  coil  spring 
are  provided  to  take  up  back-lash  in  the  screws,  preventing 
swaying  of  the  top  frame  when  feeding  thick  s-tock. 

This  sander  is  the  only  one  which  provides  for  more  than 
one  rate  of  feed.  This  is  done  by  changing  the  size  of  the 
feed  gear  just  above  the  step  or  treadle,  shown  in  the  right- 
hand  view.  The  'four  gears  which  are  furnished  give 
feeds  of  12,  15,  18  and  21  ft.  per  minute,  and  it  is  thus  j)os- 
sible  to  adapt  the  feed  to  the  finish  required.  A  power  hoist 
for  raising  and  lowering  the  top  feed  works  is  provided,  and 
also  an  instantaneous  feed  stop  for  use  in  case  of  accident. 
The  Columbia  sander  is  made  by  the  American  Woodworking 
Machinery  Company  in  sizes  from  3  Oto  S4  ins.  in  width. 
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HEAVY  DOUBLE  AXLE  LATHE. 


The  Xiles  Xo.  3  double  axle  lathe  shown  in  Fig.  1  is  re- 
markable for  its  simplicity  and  great  power.  Si.xteen  stan- 
dard axles  with  r>',l.  x  10  ins.  journals  may  be  rough  turned 
and  finished  fi-cm  the  forging  sizes  and  the  journals  may  be 


He.     1 MI.KS     llKAVy     IM)LI!I.K     AXLE     I.ATIIE MOTOR     DUIVEX. 

burnished  In  10  hours.  It  is  driven  by  a  20-h.p. 
Wtstinghouse  type  S  motor,  which  is  geared  direct 
to  the  machine  and  has  a  speed  variation  of  4  to  1. 
The  standard  belt  drive,  shown  in  Fig.  2,  provides 
six  speeds  by  means  of  the  three  step  cone  for  a 
t;-in.  belt  and  the  change  gears  which  furnish  the 
higher  speeds  for  finishing  and  which  may  easily 
and  quickly  be  oi)erated  by  means  of  the  heavy 
jaw  clutch.  The  driving  cone  shaft  is  well  sup- 
ported by  an  outer  bearing  attached  to  its  base 
plate. 

The  lathe  will  take  axles  up  to  8  ft.  between 
centers  and  has  an  opening  of  12 V(:  ins.  through 
the  center  head.  The  sleeve  of  the  driving  gear 
nas  ample  bearing  in  the  fixed  head  at  the  center. 
An  improved  tyi)e  of  driving  dog  is  used,  and  to 
Insure  true  work  the  face  driver  has  a  compen- 
sating device  to  equalize  the  drive  and  prevent  the 
tendency  to  bend  the  axles.  The  center  head  has 
an  adjustment  in  the  bed  so  that  for  short  work, 
siich  as  locomotive  axles,  it  may  be  moved  toward 
ihe  cone  end.  The  tailstocks  are  massive  in  de- 
sign in  order  to  withstand  the  strain  due  to  heavy 
?uts.  They  are  adjusted  l>y  the  handwheel  at  the 
right-hand  end,  and  are  rigidly  clamped  in  posi- 
tion with  4  heavy  bolts. 

The  carriages  have  very  large  bearings  on  the 
bed  and  may  be  easily  and  rapidly  moved  and  ad- 
jiisted.  The  tool  post  slide  bearing  on  the  carriage  is  very 
large  to  withstand  the  severe  strains  due  to  the  burnishing 
tool  action.  Provision  is  made  for  drawing  off  and  returning 
the  lubricant  to  the  reservoir  from  which  it  is  pumped.  Three 
positive  feeds,  1-12,  %  and  V*  In.  per  revolution,  are  provided, 
which  may  quickly  be  changed  by  a  pull  pin  at  the  right-hand 
end  of  the  machine.  The  carriages  have  rapid  hand  traverse 
and  an  automatic  release,  which  may  be  operated  at  any  posi- 
tion along  the  work  or  to  prevent  striking  the  center  head. 


freedom  which  friction  draft  gear  gives  the  engineer  in  hand- 
ling his  train.  Some  of  the  tests  which  have  been  made  are 
as  follows: 

With  all  slack  bunched  and  the  reverse  lever  In  back  mo- 
tion the  lever  was  suddenly  thrown  ahead  and  the  throttle 
opened  wide.  Upon  attaining  a  speed  of  20  miles  an  hour  a 
10-lb.   reduction  was   made   and   the   brakes   released   as  soon 

as  the  speed  was  reduced  to  8  miles 
an  hour,  steam  being  applied  to 
keep  the  train  in  motion.  This  is 
a  severe  test,  but  frequently  occurs 
in  practice.  With  all  slack  bunched 
and  the  brakes  fully  applied  on  the 
seven  rear  cars  the  engineer  threw 
forward  the  reverse  lever  and  gave 
full  throttle.  This  test  showed  the 
power  of  the  friction  draft  gear  to 
absorb  heavy  shocks.  Another  test 
was  to  back  the  tiain  at  S  miles  an 
hour,  reverse  the  engine  and  apply 
steam,  this  representing  the  ex- 
treme of  carelessness  on  the  part  of 
the  engineer.  Another  test  was  a 
rough  start  and  applying  the  brakes 
at  a  speed  of  20  miles  an  hour  by 
means  of  the  angle  cock  at  the 
rear  car  while  the  engineer  used 
a  full  head  of  s^eam.  This  pro- 
duces an  emergency  brake  applica- 
tion starting  from  the  rear  end. 
Another  test  consists  in  parting  the 
train  back  of  the  fifteenth  car,  the 


FIG.    2 UETAII.S  OF   BELT   DBIVE   FOR   AXLE  I.ATIIE. 

forward  section  backing  into  the  stationary  part  at  speeds 
of  4,  6  and  8  miles  per  hour.  This  test  was  made  to  show 
the  slight  recoil  and  the  amount  of  punishment  the  car  will 
stand.  Such  tests  as  these  have  been  made  repeatedly  in 
the  presence  of  some  of  the  best  known  railroad  officials, 
demonstrating  the  capacity  of  the  gear  as  far  as  anything 
but  a  service  test  can  demonstrate  it. 


WESTi\(;iiorsE  Frictiox  Dbakt  Gear. — The  efficacy  of  fric- 
tion draft  gear  has  been  shown  in  severe  tests  made  with  a 
.^>0-car  train  loaned  to  the  Westinghouse  Air  Brake  Company 
by  the  Pennsylvania  Railroad,  the  tests  having  surprised  a 
number  of  railroad  officials,  invited  to  witness  them,  in  the 
extent  of  the  unusual  shocks  absorbed  and  in  the  amount  of 


Yoi'xc  Men's  Citristiax  Associatiox  Conference. — Upon 
joint  invitation  of  the  city  and  railrosrd  Young  Men's  Christian 
Associations  of  Detroit,  vthe  twelfth  International  Conference 
of  the  railroad  department  of  the  Young  Men's  Christian  As- 
sociation will  be  held  in  that  city  September  28th  to  October 
1st.  This  promises  to  be  the  largest  and  most  important 
gathering  which  this  branch  of  the  association  has  ever  held. 
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VENTILATOR  FOR  PASSENGER  CAR  EQUIPMENT. 

The  demand  for  a  positive  ventilator  for  passenger  car  equip- 
utent  has  been  such  that  the  Safety  Car  Heating  &  Lighting 
Oompany  have  arranged  for  the  manufacture  of  an  improved 
•^orni  of  the  Andrew  ventilator,  which  has  heretofore  been  ap- 
ilied  and  is  now  in  service  on  a  considerable  number  of  pas- 
senger coaches  and  is  giving  most  satisfactory  results.  This 
ventilator,  which  is  designed  for  application  to  a  portion  of 
;he  deck  sash  openings  of  a  car,  is  of  the  exhaust  type;  op- 
erates on  the  ejector  principle,  and  is  automatically  reversible, 


BUDA  REPLACER. 


The  replacer  which  the  Buda  Foundry  &  Manufacturing 
Company  has  recently  put  on  the  market  has  several  imiM)n 
tant  features,  the  advantages  of  which  have  been  demonstrated 
by  numerous  tests.  One  of  these,  which  is  clearly  shown  in 
the  accompanying  engraving,  is  the  groove  that  protects  the 
flange  by  allowing  the  tread  of  the  wheel  to  first  engage  the 
replacer  preparatory  to  mounting.  The  increase  in  the  fric- 
tion thus  secured  is  very  apparent.  The  tendency  to  shove  the 
replacer   out    of   position    is   also    overcome,   and    there    is    no 


—  SECTIONAL  PLAN  — 

DIRECTION      OF      CAR         ' 

18" 
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*'l^-     1 — APPLICATION    OF    VENTILATOB    TO    SIDK    DECK. 

accommodating  itself  in  operation  to  the  direction  of  the  train. 
Fig.  1  shows  in  elevation  its  application  to  the  side  deck  of  a 
car.  It  is  shown  in  sectional  elevation  in  Fig.  2  and  in  sec- 
tional plan  in  Fig.  3. 

It  is  applied  in  connection  with  the  deck  sash  openings,  the 
screen  being  removed  and  a  frame  for  the'  ventilator  being 
substituted  provided  with  glass,  except  for  the  6-in.  square 
screened  opening  for  the  ventilator  connection.  The  ventilator 
thus  communicates  directly  with  the  interior  of  the  car  when 
the  deck  sash  is  open.  The  deck  sashes  and  their  openings 
which  are  not  fitted  with  ventilators  need  no  alteration  or 
attention:  they  may  be  opened  for  air  supply  or  left  closed. 
The  ventilator  is  storm  proof  against  transverse  storms.  The 
reversal  of  the  ventilators  for  changes  in  the  direction  of  the 
motion  of  the  car  is  reduced  to  rolling  friction;   as  a  matter 

of  fact,  a  speed  of  less  than  four  miles  per 

hour  serves  to  reverse  them,  and  their  op- 
eration is  noiseless.     It  is  not  necessary  or 

desirable   to    apply   ventilators   to   all   deck 

sash  openings,  but   for  an  ordinary  passen- 
ger coach,   one   over  each   toilet   room,  and 

eight  connected   to   the   deck   sash   openings 

of  the  main  body   of  the  car,  are  sufficient, 

while  for  Pullman  cars,  one  over  each  toilet 

room,   two   over   small   smoking   rooms   and 

four  over  large  smoking  rooms,  two  for  each 

compartment    and    four   for   the   main    body 

of    a    twelve-section    sleeper    are    sufficient. 

Tests  show  that  the  average  amount  of  air 

exhausted     by    each     ventilator    at    varying 

speeds  is  24  cu.  ft.  a  minute,  or  1,440  cu.  ft. 

an  hour,  and  at  that  rate  four  of  these  ven- 
tilators  applied    to    a    large    smoking    room 

(say  6   ft.   wide  and  8   ft.  long)    will  effect 

a  complete  renewal  of  the  air  in  the  room 

every  five  minutes. 


—  TRANSVERSE   SECTION  LOOKUP  TOWARDS  CftR  — 
FIUS.     2    AM)    3. 

s:)inning  of  the  wheels  in  the  attempt  to  secure,  on  the  flange 
alone,  sufficient  friction  to  start  the  ascent. 

Another  important  feature  is  the  reduction  of  the  pronounced 
and  abrupt  arch  at  the  ends.  This  has  been  accomplished 
without  decreasing  the  strength  required  at  these  points,  and 
the  ascent  is  gradual  and  easy.  The  engraving  shows  how  the 
inner  replacer  forces  the  wheel  toward  the  rail.    Repeated  ex- 


CONSTBUCTION   OF   UNDER    SIDE   OF    BEPL.^C'EB. 


PAIB    OF    BEPLACEBS    SHOWN    IX    POSITION, 
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periments  have  shown  that  it  is  not  possible  for  the  wheel 
to  travel  over  the  top  of  the  replacer  and  drop  on  the  opposite 
side.  Tests  mad^by  the  Hunt  Bureau  of  Tests  show  that  this 
replacer  will  sustain  a  load  more  than  2V^  times  as  heavy 
as  any  locomotive  now  in  use.  The  metal  is  so  well  dis- 
tributed, however,  that  the  weight  of  the  replacer  is  not  ex- 
cessive. The  small  engraving  shows  the  construction  of  the 
under-side  of  the  replacer.  Convenient  carrying  handles  are 
provided.  The  replacers  for  60-lb.  rails  weigh  150  lbs.  per 
pair,  while  those  for  100-lb.  rails  weigh  200  lbs.  a  pair. 


A  NEW  LCXX  NUT. 


A  very  simple,  practical  and  positive  device,  for  rigidly 
locking  nuts  under  all  conditions,  known  as  the  Burrows  pat- 
ent lock  nut,  has  recently  been  patented,  and  is  being  placed 
upon  the  market  by  the  American  Lock  Nut  Company  of  Bos- 
ton. This  nut  lock  has  been  subjected  to  the  most  severe  tests. 
which  prove  that  when  once  locked  vibration  does  not  affect  ii. 
It  may  be  locked  and  unlocked  an  indefinite  number  of  times 
without  injuring  the  device  or  the  bolt.     By  the  use  of  these 


NEW  LOCK   NUT. 

nuts,  which  are  shown  on  the  accompanying  illustrations,  a 
considerable  saving  of  time,  labor  and  material  may  be  ef- 
fected. 

Its  mechanical  principle  is  the  right-angle  contact  of  two 
cutting  edges.  In  construction  it  is  a  rocking  key,  set  in  a 
slot  in  the  upper  surface  of  the  nut,  and  which  intersects  the 
bore  of  the  nut  at  right  angles.  In  operation,  the  cutting  edge 
of  this  hardened  key  engages  the  softer  threads  of  the  bolt,  and 
the  result  is  to  hold  the  nut  rigidly  in  place. 

To  operate,  see  that  the  nut  is  unlocked  by  driving  down  the 
outer  end  of  the  key  until  the  other  end  clears  the  thread, 
allowing  the  nut  to  pass  freely  on  the  bolt.  When  the  nut  is 
thoroughly  seated,  lock  by  driving  down  the  end  of  the  key 
next  to  the  bolt. 


PERSONALS. 


Mr.  D.  M.  Knox  has  been  appointed  mechanical  engineer  of 
the  Denver  &  Rio  Grande  with  headquarters  at  Denver,  Col. 


Mr.  H.  P.  I^Atta  has  been  appointed  superintendent  of  motive 
power  of  the  Mobile,  Jackson  &  Kansas  City  Railway,  with 
headquarters  at  Mobile,  Ala. 


Mr.  George  Dickson  has  been  appointed  acting  master  me- 
chanic of  the  Chicago,  Cincinnati  &  Louisville  at  Peru,  Ind., 
to  succeed  Mr.  A.  L.  Moler,  resigned. 


Mr.  J.  M'.  Wisler  has  been  appointed  master  mechanic  of  the 
Toledo  Railway  &  Terminal  Company,  with  headquarters  at 
Toledo,  O.,  succeeding  Mr.  H.  P.  Latta. 


Mr.  R.  W.  Burnett  has  been  appointed  master  car  builder 
of  the  Erie  Railroad,  with  headquarters  at  Meadville,  Pa.,  to 
succeed  Mr.  Robert  Gunn,  who  is  assigned  to  other  duties. 


Mr.  A.  C.  Hinckley  has  been  appointed  master  mechanic  of 
the  entire  Cincinnati,  Hamilton  &  Dayton,  to  succeed  Mr. 
Mertsheimer. 


Mr.  W.  B.  Page  has  been  appointed  master  mechanic  of  the 
Pennsylvania  Railroad  at  Camden,  N.  J.,  to  succeed  Mr.  Rufus 
Hill,  resigned. 


Mr.  D.  D.  Robertson  has  been  appointed  general  master  m 
<hanic  of  the  Fort  Worth  &  Denver  City  Railroad,  with  offii 
at  Childress,  Tex.,  to  succeed  :Mr.  H.  C.  Van  Buskirk. 

^ 

Mr.  F.  Mertsheimer  has  resigned  as  superintendent  of  m> 

tive  power  of  the  Cincinnati,  Hamilton  &  Dayton  to  becoc: 

superintendent  of  motive  power  of  the  Kansas  City  Southeii 

succeeding  Mr.  \V.  E.  Symons. 


Mr.  F.  K 
of  the  New 
quarters  in 
equipment. 

Mr.  B.  A. 

Wheeling   & 
minal.     He 
manager  of 


.  Erwin  has  been  apivoinled  construction  engines 
York,  New  Haven  &  Hartford  Railroad,  with  hea< 
Boston.     He  is  in  charge  of  shop  construction  an 


Worthington  has  been  elected  vice-president  of  th 
Lake    Erie   and    of   the   Wabash-Pittsburgh    Te. 
recently    resigned    as    vice-president   and    genera 
the  Oregon  Railroad  &  Navigation  Company. 


Mr,  Thomas  Paxton,  heretofore  master  mechanic  of  the  Ei 
Paso  &  Southwestern  Railroad  at  Douglas,  Ariz.,  has  had  hi. 
jurisdiction  extended  over  the  El  Paso  &  Northeastern  Sys- 
tem, and  has  been  appointed  superintendent  of  motive  powfi 
of  these  lines.  

J.  O.  Pattee,  formerly  superintendent  of  motive  power  of  thr 
Missouri  Pacific  and  previously  of  the  Great  Northern,  died 
May  25  as  a  result  of  a  fall  at  his  home  in  St.  Paul.  Since 
1857  he  has  been  continuously  in  railroad  service  until  h'm 
retirement  from  the  Missouri  Pacific,  three  years  ago. 


Mr.  George  Gibbs,  of  New  York  City,  has  been  appointed 
chief  engineer  of  electric  traction  for  the  Pennsylvania,  New 
York  &  Long  Island  and  the  Pennsylvania,  New  Jersey  &  New 
York  Railroads.  He  has  resigned  as  vice  president  of  West- 
inghouse.  Church,  Kerr  &  Company  and  as  consulting  engineer 
of  the  Interborough  Rapid  Transit  Company  and  will  have 
charge  of  all  of  the  electrical  and  mechanical  engineering  of 
the  New  York  "terminal  work  of  the  Pennsylvania  and  Long 
Island  Railroads.  He  will  also  be  consulling  engineer  of  the 
Metropolitan  interests.  He  will  be  responsible  for  the  most 
important  and  greatest  electric  traction  development  of  the 
time.  

Mr.  J.  R.  Onderdonk,  engineer  of  tests  of  the  Baltimore  & 
Ohio  Railroad,  has  been  placed  in  charge  of  the  test  bureau 
of  that  road,  which  considerably  enlarges  the  scope  of  his 
resix)nsibilities,  this  bureau  being  responsible  for  the  analysis, 
inspection  and  testing,  in  connection  with  all  equipment  ma- 
terials and  appliances  bought  under  specification  and  all  ex- 
periments connected  with  equipment  and  material  are  to  b*:" 
made  under  the  direction  of  Mr.  Onderdonk.  This  includes 
rolling  stock,  bridges,  cement  and  other  road  department  ma- 
terial. Mr.  Onderdonk  is  30  years  of  age,  was  "graduated  in 
mechanical  engineering  at  Stevens  Institute  of  Technology 
in  1889;  in  1890  he  entered  the  service  of  the  Baltimore  & 
Ohio  as  a  draftsman,  and  since  January,  1891,  he  has  been 
connected  with  the  test  department,  and  has  for  the  last  ten 
years  served  as  engineer  of  tests  for  the  motive  i)ower  de- 
partment." He  is  specially  well  qualified  for  the  increased 
responsibilities  of  the  new  bureau. 


Mr.  Edward  M.  Herr  has  been  elected  first  vice-president 
and  chief  executive,  under  the  president,  of  the  Westinghouse 
Electric  &  Manufacturing  Company.  It  is  not  understood  that 
Mr.  Herr  will  sever  his  connection  with  the  Westinghouse  Air 
Brake  Company,  but  that  he  will  continue  to  direct  its  plans. 
It  is  a  pleasure  to  record  this  further  recognition  of  Mr.  Herr's 
ability,  and  it  is  an  interesting  fact  that  his  experience,  which 
has  been  found  so  valuable,  was  obtained  in  railroad  service. 
Beginning  as  a  telegraph  messenger  boy,  he  has  passed  suc- 
cessively through  the  positions  of  station  agent  of  what  is 
now  a  part  of  the  Union  Pacific,  mechanical  draftsman,  en- 
gineer of  tests,  superintendent  of  telegraph,  division  super- 
intendent on  the  Burlington,  master  mechanic  on  the  C,  M. 
&  St.  P.  Ry.,  superintendent  of  the  Grant  Locomotive  Works, 
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was  sent  abroad  lo  establish  a  locomotive  building  plant  in 
Russia,  returned  to  this  country  as  manager  of  the  Gibbs 
Klectric  Company  in  Milwaukee,  after  that  he  was  appointed 
assistant  superintendent  of  motive  power  of  the  C.  &  N.  W. 
Railway,  to  be  followed  by  his  appointment  as  superintendent 
af  motive  power  of  the  Northern  Pacific.  He  has  been  with 
the  Westinghouse  Air  Brake  Company  as  general  manager 
for  about  seven  years,  and  under  his  direction  exceedingly  im- 
portant improvements  in  the  air  brake  have  been  developed, 
in  view  of  the  importance  of  the  thorough  knowledge  of  steam 
railroad  conditions  at  the  present  stage  of  electrical  develop- 
ment this  apijointment  seems  both  fitting  and  necessary. 


MASTER  MECHANICS'  ASSOCIATION. 


ABSTRACTS  OF  PAPERS  AND  REPORTS. 


THE  USE  OF  SUPERHEATED  STEAM  ON  LOCOMOTIVES. 


By  II.  II.  Vaughan. 


Editor's  Note. — It  is  impossible  to  properly  represent  this 
paper  without  printing  it  in  full,  which  lack  of  space  prevents. 
All  who  are  interested  in  locomotive  practice  should  procure  the 
paper  itself,  and  study  it  carefully.  It  is  the  best  treatment  of 
superheating  we  have  seen,  and  is  the  first  thorough  discussion  of 
the  subject  as  applied  to  locomotives.  There  seems  to  be  nothing 
more  impoi'tant  in  the  immediate  future  of  locomotive  progress. 
The  Master  Mechanics'  Association  is  to  be  congratulated  on  the 
presentation  of  this  timely  and  admirable  paper. 

illSTOBY. 

nie  use  of  superheated  steam  has  rather  a  peculiar  history ;  un- 
like the  turbine,  which  lay  neglected,  with  its  possibilities  un- 
known, through  the  years  in  which  the  reciprocating  engine  grad- 
ually attained  its  present  state  of  pert'cciiun,  .superheating  was 
employed  and  proved  its  value  when  the  stoam  engine  had  already 
left  the  experimental  stage,  when  reliable  operation  had  become 
established,  and  economy  was  regarded  as  a  matter  of  importance. 
After  demon-strating  the  advantages  that  could  be  gained  by  its 
use,  it  was  gradually  abandoned  by  the  large  majority  of  engineers, 
and  not  again  resorted  to  until  success) v<'  stages  of  increasing 
pressure,  ordinary  multiple  compoundmj;;.  jacketing  and  relined 
designing,  had  been  brought  to  their  greatest  perfection.  AMien  its 
reintroductiou  took  place,  its  progress  was  slow,  aud  years  were 
required  to  obtain  its  recognition  as  a  necessity  in  every  plant 
whore  power  is  to  be  obtained  with  the  greatest  economy. 

Superheated  steam  is  supposed  to  have  been  first  applied  to 
locomotives  on  the  Chicago,  Burlington  &  Quincy  Railway  in 
IbiTO,  the  front  tube  sheet  being  set  back  some  distance  into  the 
i>oiler,  and  the  superheater,  consisting  of  a  separate  cylinder  in 
which  the  tubes  formed  practically  a  contlhuation  of  the  boiler 
tubes  and  into  which  the  steam  entered  by  the  dry  pipe,  and  from 
it  passed  to  the  cylindere  by  pipes  connected  to  the  bottom.  Such 
an  apparatus  could  not  have  actually  superheated  the  steam  to  any 
great  extent,  but  it  showed  some  economy  which  was  not,  how- 
ever, considered  sufficient  to  pay  for  its  increase  in  cost  and  the 
trouble  of  maintaining  it,  and  it  was  subsequently  abandoned.  The 
present  development  in  the  application  of  superheated  steam  to 
locomotives  is  due  to  Messrs.  Garbe  and  Muller,  of  the  Prussian 
State  Railways,  who  in  180S  arranged  to  equip  two  engines, 
Hanover  No.  74.  built  by  the  Vulcan  Company,  of  Stettin,  and 
Cassel  No.  131.  built  by  Henshel  &  Co.,  the  design  being  prepared 
by  Mp.  Schmidt.  In  a  paper  read  by  Mr.  Garbe  in  1902,  before 
the  Berlin  branch  of  the  Institution  of  German  Engineers,  he  re- 
lated the  various  reasons  that  led  him  to  a  consideration  of  the 
advantages  of  superheated  steam,  and  discussed  in  a  compre- 
hensive way  the  benefits  derived  from  its  use  and  the  results  at 
that  time  obtained. 

During  the  present  year,  ]'.X)5,  the  Canadian  Pacific  Railway 
is  building  fifty-five  simple  ten-wheel  freight  engines  and  six  Pa- 
cific type  pa.ssenger  engines,  which  will  be  equipped  partly  with 
the  Schmidt  and  partly  with  modified  Schenectady  and  other  types 
of  smoke-tube  superheaters,  and  a  number  of  other  roads  are  also 
experimenting  with  this  system,  which  is  therefore  fairly  well 
started,  experimentally,  and  is  now  in  sufficiently  extensive  use  to 
develop  its  troubles  in  regular  service,  and  emerge  from  the 
nursing  stage,  which  always  engenders  the  suspicion  that  par- 
ticular attention  to  one  engine's  performance  may  obtain  results 
that  would  not  be  realized  from  a,  number. 

The  theoretical  considerations  involved  in  the  use  of  superheated 
steam  have  been  discussed  so  thoroughly  in  various  papers  and 
text-books  on  the  subject  that  any  extended  treatment  of  them 
in  this  article  is  superfluous.  It  is  necessary,  however,  to  note 
certain  facts  in  connection  with  this  question  on  account  of  their 
bearing  on  the  results  that  have  been  obtained  and  the  designs  of 
superheatei-s  that  are  at  present  in  ase,  and  there  are.  besides, 
certain  conditions  in  locomotive  work  which  render  some  results 
important  that  do  not  generally  apply  in  stationary  practice. 

When  water  is  converted  into  steam,  its  temperature  depends 
upon  the  pressure  at  which  it  is  evaporated,  and  in  steam,  as  it  is 
commonly  used  in  the  .saturated  state,  these  quantities  are  abso- 
lutely dependent,  to  the  extent  that  any  further  addition  of  heat 
to  the  boiler  does  not  result  in  an  increase  in  the  temperature  of 
the  steam,  but  simply  increases  the  amount  of  water  evaporated, 


and.  conversely,  any  abstraction  of  heat  from  the  steam  will  im- 
mediately condense  a  portion  of  it.  If,  however,  the  steam,  after 
being  evaporated,  is  still  further  heated,  it  becomes  superheated, 
and  its  volume  increases  in  proportion  to  its  rise  in  temperature. 
It  is  possible  to  heat  .vt<  am  in  such  a  way  that  the  volume  remains 
constant  and  llit»  pre.-sure  increases  with  the  temperature,  but  this 
method  cannot  l.e  carried  out  in  a  superheater,  as  the  pressure  is 
governed  by  the  boiler  with  v.hich  the  superheater  is  necessarily 
in  communication,  and  consequently  remains  constant.  The  amount 
of  heat  required  to  raise  the  temperature  of  1  lb.  of  steam  1  deg. 
under  this  condition  is  tlie  si)ecitic  heat  of  steam  at  constant  pres- 
sure, and  is  not  accurately  known,  although  commonly  stated  to  be 
0.48.  as  determined  by  Regnault.  More  recent  exi)erimenters  have, 
however,  assigned  to  it  a  higher  value,  and  in  an  article  in  I'otoer 
for  August,  1904,  G.  A.  Orrok  analyzed  the  experiments  of  Gruilly. 
(Jreissman  and  others,  and  showed  that  it  probably  varies  with  the 
pres^ure.  and  that  its  instantaneous  value  equals  0.00'222t  deg. — 
0.1  IC,  where  t  deg.  is  the  temperature  Fahrenheit.  This  corre- 
sponds to  a  value  of  O.tUi  at  350  deg.  and  1.0  at  500  deg.,  and  is 
.sli^iluly  higher  than  the  latest  determination  by  Mr.  Jakeman,  of 
the  British  National  I'hysical  Laboratory,  who  found  it  to  be  0.59 
between  290  deg.  and  420  dog.  at  00  lbs.  pressure,  so  that,  allow- 
ing for  a  possible  increase  in  the  last  figure  with  the  temperature, 
a  value  oi  0.7  may  be  assumed  in  connection  with  locomotive  prob- 
lems, and  this  figure  will  be  used  in  this  paper  where  not  other- 
wise noted. 

In  the  case  of  an  engine  using  saturated  steam  no  heat  can  be 
abstracted  from  the  steam  to  warm  up  the  cylinder  walls  or  steam 
pa.ssages  without  a  sufficient  amount  of  steam  being  condensed  to 
furnish,  by  its  latent  heat  of  condensation,  the  heat  required.  This 
condensed  steam  is  deposited  over  the  entire  surface  in  a  finely 
divided  state,  and  the  larger  portion  of  it  remains  as  water  until 
exhaust  takes  place,  when,  owing  to  the  comparatively  low  tem- 
])erature  at  which  water  Ls  converted  into  steam  at  exhaust  pres- 
sure, it  is  re-evaporated  by  absorbing  heat  from  the  cylinder  walls, 
which  by  that  time  have  attained  a  higher  temperature  than  the 
exhaust  steam.  In  the  process  of  evaporation  the  water  abstracts 
lieat  verv  readily  on  account  of  its  close  contact  with  the  metal, 
and  while  being  evaporated  it  can  absorb  a  large  amount  of  heat 
without  its  temperature  being  raised,  about  950  B.  T.  U.  for  each 
pound  converted  into  steam.  In  the  case  of  an  engine  using  a 
gas.  where  no  condensation  takes  place,  this  interchange  of  heat  is 
limited  to  a  reduction  of  temperature  during  admission,  and  an 
increase  of  temperature  during  exhaust,  of  the  gases  in  immediate 
contact  with  the  walls,  and  since  the  heat  required  to  raise  or 
lower  the  temperature  of  a  gas  considerably  is  very  small,  the  heat 
abstracted  from  the  cylinder  walls  during  exhaust  is  correspond- 
ingly less.  Were  1  lb.  of  gas  the  amount  affected  by  this  action, 
it  would  only  require  50  B.  T.  U.  to  raise  its  temperature  100 
deg.,  showinjr  the  vastly  greater  capacity  of  a  film  or  scattered 
drops  of  water  to  change  the  temperature  of  the  metal  with  which 
it  is  in  contact.  The  evaporation  during  exhaust  of  the  water 
condensed  on  the  walls  during  admission  is  the  means  by  which 
their  tem]>erature  is  lowered,  and  by  avoiding  its  condensation, 
their  v.iriation  in  temperature  is  greatly  decreased.  Superheated 
steam,  having  a  temperature  higher  than  that  corresponding  to  its 
I)oint  of  condensation  mider  anj»  given  pre.ssure.  can  part  with  a 
lM)rtion  of  its  heat  to  the  cylinder  walls  without  being  condensed, 
aud  will,  if  the  superheat  be  sufficient,  avoid  it  entirely,  thus 
approximating  the  condition  of  an  engine  working  with  a  non- 
<ondensiil5le  gas. 

In  an  engine  operating  with  saturated  steam,  there  is.  in  addi- 
tion to  that  shown  on  the  indicator  diagram  as  present  in  the 
cylinder,  a  quantity  of  steam  pa.«-.sing  into  the  cylinder  at  each 
stroke,  which  condenses  into  water  during  admission,  and  is  re- 
evaporated  during  exhaust  without  performing  any  useful  work; 
while,  if  sufficient  superheat  is  employed  to  render  the  steam  dry 
at  cut-off,  all  the  steam  that  has  passed  into  the  cylinder  is  that 
shown  on  the  diagram,  the  heat  absorbed  by  the  cylinder  walls 
being  furnished  by  its  drop  in  temperature  in  place  of  by  con- 
densation. 

When  steam  is  superheated  beyond  the  point  at  wliich  dry  steam 
is  present  at  cut-off,  a  still  further  gain  occurs  on  account  of  de- 
creased heat  interchange  up  to  the  point  where  it  is  dry  at  re- 
lease, which  requires  an  increase  in  the  superheat  of  from  50  deg. 
to  100  deg.,  according  to  the  rate  of  expansion  and  other  condi- 
tions, and  in  stationary  practice,  where  an  economical  rate  of  ex- 
pansion is  invariably  employed,  superheating  is  rarely  carried  to 
this  point.  In  locomotive  work,  however,  engines  are  commonly 
worked  at  long  cut-offs  for  considerable  distances,  and  in  such  cases, 
it  is  exceedingly  likely,  when  the  steam  is  considerably  superheated, 
that  superheat  may  occur  at  release.  This  is  not  a  loss,  as  com- 
monly stated,  but  is  a  gain  due  to  the  second  advantage  mentioned, 
that  of  a  working  fluid  which  may  be  used  at  high  temperatures 
without  excessive  pressures. 

By  superheating,  the  temperature,  and  consequently  the  vol- 
ume, can  be  increased  considerably  without  increasing  the  pres- 
sure; thus,  for  steam  at  2(X)  lbs.  (abs)  superheated  200  deg.,  the 
P  V  divided  by  heat  of  production  is  0.425,  a  gain  of  nearly  11 
per  cent,  by  superheating.  T'his  gain,  which  may  be  termed  the 
economy  due  to  volume,  as  contrasted  with  the  economy  due  to 
temperature,  which  acts  through  the  reduction  of  cylinder  con- 
densation, is  evidently  most  effective  when  steam  is  used  non- 
expansively  or  at  long  cut-off,  whereas,  the  avoidance  of  waste  in 
the  cylinders  is  not  important  under  those  conditions,  but  operates 
when  the  rate  of  expansion  is  greater,  and  considerable  loss  would 
occur  in  an  engine  using  saturated  steam.  The  economy  due  to 
volume  is  obtained  through  the  increase  in  the  volume  of  steam 
when  superheated,  which  enables  a  given  weight  of  steam  to  pro- 
vide the  volume  required  for  a  greater  number  of  strokes  of  the 
engine,  and  it  is  evident  that  the  economy  from  this  cause  com- 
mences when  the  ."^team  is  dry  at  cut-off,  and  continues  whefl  super- 
heat is  pre.<!ent  at  relea.se. 

The  conclusions  to  be  drawn  from  these  results  are  that,  in 
locomotive  work,  should  conditions  be  such  that  superheat  occorr 
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nt  llio  exhaust,  no  loss.  but.  on  tin;  oootmry.  a  gain,  is  obtained: 
tliat  tlii.s  siiin.  while  very  valuabh'  at  long  cut-offs,  i)econie.s  of  les.s 
iinj)ortan»-o  as  the  eiit-ofF  is  sliortfot'd.  and  a  more  important  e<'on- 
(miy  is  tlieu  obtaine<l  tiiiouph  tlie  avoichmce  of  similar  condensa- 
tion. Since  the  economy  obtained  from  volume  is  only  10  per 
c«>nt.,    with    a    superheat    of   U(M»   iU'^..    under    favorable    conditions. 

temi>erature  may  amount  to  U."»  to  oO  per 
the  most  im|iortant.  and  while  economies 
cut-ofl's.  the   greatest    will  occur   with   ex- 


while  that  obtained  from 
«>ent..  the  latter  is  by  far 
may  be  obtained  at  long 
jiansive  working. 

Kpitok's  Notk.— The  pai»er  at  this  i>oiiit  presents  illustrated 
lescriptions  an<l  discussion  of  all  of  tin-  well-known  arrangements 
»>f  .suiwrheaters  as  applied  to  locomotives.  Thi.s  feature  of  the 
work  miLst  l>e  omitted  for  lack  of  .space. 

RESULTS. 

The  results  o!>tained  from  superheating  appear  invariably  to 
have  shown  a  decided  economy.  Starting  with  the  instan«-e  previ- 
ously referred  to  as  rejMjrted  by  Trevethick.  \n  which  an  economy 
of  .■><>  i)er  cent,  wa.s  obtained  with  an  unknown  degree  of  superheat, 
but  in  which  7  per  cent,  of  the  total  coal  burned  was  usetl  in  the 
sui)erheater.  all  of  the  various  tests  show  a  remarkable  agreement 
in  results.  A  sliort  statement  of  a  number  of  exiH'riments,  which 
follows,  is  interesting  as  showing  a  general  agreement  among  a 
number  of  investigators. 

Eihtor's   Note. — The   results  accorded   include  foreign   as   well 
Americ-an    figures.     This  abstract   includes  only   the    results  ob- 


the  Canadian  Pacific  Itailway. 


as 

tained  upon 

Turning  from  the  results  obtained  abroad  to  those  in  America, 
the  only  figures  so  far  available  are  those  on  the  Canadian  Pacific 
Kailway.  and  on  this  road  the  records  available  are  those  obtained 
in  service  over  a  considerable  period.  These  results,  after  all, 
must  l)e  the  deciding  ones,  as  in  view  of  the  influenct>  of  the  boiler 
efficiency  on  the  net  economy,  isolated  tests  will  always  be  more 
or  less  unsatisfactory.  It  Ls  possible  to  determine  the  water  con- 
sumed TH'r  unit  of  power  developed  with  coasiderable  accuracy,  but 
in  determining  the  water  evaporated  per  pound  of  coal,  a  factor 
must  be  taken  into  account  that  Ls  indejiendent  of  the  Ijoiler.  and 
pretty  near  everything  else  on  the  road,  in  the  efficiency  of  the 
fireman.  It  is  quite  possible,  on  a  test,  to  obtain  an  evaporation 
that  is  decidtMlly  btHter  than  that  realized  ilay  after  day  in  ser- 
vic-e.  and  while  no  doubt  careful  tests  are  dcsirabh'.  and  it  is  the 
intention  to  c-arry  them  out  as  scton  as  a  dynanu)meter  car  is 
available  for  the  purpose,  yet  the  service  results  are  so  far  sat- 
isfactory and  are  interesting  as  showing  the  economy  actually 
obtained. 

The  records  from  enfrine  No.  548  extend  over  a  period  of  seven- 
teen months,  during  which  time  this  engine  was  compared  with 
similar  simple  and  Vauclain  compounds  in  freight  service  and  with 
simple  and  two-cylinder  Pittsbui^h  compounds  in  passenger  ser- 
vice.    The  dimensions  of  the  various  engines  are  as  follows: 

These  engines  were  compared  for  periods  in  which  they  were 
running   in   corresponding  service  to   No.   548  between    Montreal 
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Cbalk  River 
North  Bay. 


to 


January. 


February. 


March . 


April . 


North   Bay 
Cartler. 


rl200 

1300 

-S  1600 

U621 

!1200 
1300 
1600 
1621 
1200 
1300 
1600 
1621 
/  1600 
\1621 


January.  . 
February. 


March. 


A;>rll . 


to 


ri200 

I  1300 

••i  1600 

1.1621 

ri2oo 

J  1300 
•;i  1600 

Ll621 

ri200 

J  1300 

■  '\  1600 

11621 
^fl200 

I  1300 
•  1  1600 

Ll621 


Chapleau   to 
White    River. 


January. 


Feoruary . 


rl300 
A  1600 
11621 
j  1300 
11600 


M*rc>i {i600 

A«,.ii  rl300 

AP"^" {leoo 

Cartler  to  Chap- 

>•*"•  /1300 

J""'^'^ \ffi 

1300 
•     1600 

ri3oo 
March /  1600 

I  1621 
*n.^i  /1300 

^^^^ tl600 


February. 


.  a 


12 

1 

5 
9 
1 
1 
6 
8 
1 
1 
6 
6 
5 
6 


10 
1 
4 
6 
2 
1 
6 
8 
3 
1 
5 
6 
1 
1 
5 
6 


3 

13 

S 

4 

9 

3 

10 

4 
9 


3 
11 
7 
3 
9 
3 
11 
1 
3 
9 


If 

n 

d  o 


7,077 

805 

5.111 

10,669 

202 

1.354 

7.542 

8.728 

316 

770 

6.175 

7.095 

6.179 

9,886 


6.393 

713 

2,008 

9.307 

1,590 

565 

6,043 

5,052 

1.377 

728 

4,825 

5,360 

365 

191 

6,322 

6.699 


3.755 

13,956 

612 

2,696 
13,226 

4.821 
19.106 

2.518 
11.894 


3.373 
14.547 

1.170 

3.979 
13.176 

3,305 

21.942 

265 

2.726 
12.814 


1 


s 


717% 

80  y* 

410% 
.075 

17% 
117% 
612% 

824  y* 

24% 
56 

423  y* 

560  y* 
374% 
645% 


499 

48% 
146 
708% 
137% 

Alt 

429 
100% 

50 
294 
378% 

26 
9% 
367% 
352% 


340% 

1.267% 

74% 

239 
1.050% 

400% 
1.348 

193 

738% 


^H; 
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202 
199 
160 
201 
173 
173 
162 
188 
155 
145 
137 
157 
121 
130 


156 
136 
145 
152 
172 
156 
140 
167 
145 
137 
121 
141 
143 
102 
116 
126 


181 
181 
243 
177 
158 
164 
141 
153 
124 


191 
166 
188 
167 
151 
149 
13S 
128 
150 
119 
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Ki3  SIS 


►14 


881 


100  "4 
100  }25 
132/ 
100 

89 
100 

86 
100 

81 


100 

87 

98 
100 

90 
100  \ 

91  J 

86  I 
100 

79 


}., 


Engine   No 

Type   

Kind    

System     

Cylinders     

Drivers     

Heating    surface,    fire    tubes    and    firebox    sq.    ft. 

Graie  area 

Boiler    pressure,     lbs 

Weipht   on  drivers,    llw 

Total    weight.   Ib^ 

Superheating    surface,    sq.    ft 


548 


4 — 6 — 0 

Simple    S.    H. 

Schmidt 

S'box. 

18  X   24 

62  ins. 

1.116 

2344 

180 

96.800 

124,000 

307 


616 


4—6—0 
Simple. 


18  X   24 

62    ins. 

1.291 

23.44 

180 

95.400 

119.250 


595 


Compound 

2-eylinder 

Pittsburg 

20  &  30  X   24 

62  Ins. 

1,291 

23.54 

180 

96.  800 

123.400 


634 


Simple. 


18  X   24 

62    ins. 

1.428 

28.54 

180 

94,350 

119,325 


482 


4 — 6 — 0 

Compound. 

4-cylinder 

Vauclain. 

13%    &  23  x 

62  ins. 

1.614 

28.54 

200 

94,100 

129.225 


24 


May.  1903.  to  December.  1903.  .  . 

Freight    

January.   1904.  to  -May.  1904.... 

Freight     

June,  1904,  to  September.   1904.  . 
Passenger     


Engine. 

Engine, 

Miles. 

548 

34,493 

482 

31.857 

548 

16,812 

616 

15,722 

548 

15.768 

595 

16.128 

634 

16,854 

Ton- 

Miles. 

Thousands. 


33.183 

30,457 

14,404 

13.248 

2,451 

2,560 

2.750 


Coal, 
Tons. 


1,541% 
1.741% 

931 
1.167 

467% 

600 

«80% 


Cbal,    per 
1.000 
TVm- 
Mllen. 


93 
114 
129 
176 
382 
469 
495 


Relative 
Bconomy. 


81.5 
100. 

74. 
100. 

81.5 
100. 
105. 


Bngine    No. 


Typo 
Kind     . 

System 


Cylinders     

Drivers    ■  • 

Heating  surface,  fire  tubes  and   firebox,  sq.   ft. 

Superheating   surface,   sq.   ft 

Grate  area,   sq.    ft 

Boiler    pressure,     lbs >  .  ....... 

Weight   on    drivers,    lbs ;...;... 

Total    weight,    lbs 


1000 


4 — 6 — 0 
Compound  S.  H. 
2-cyl.     Schmidt 

Are  tube 

22    and   35  x   26 

63  ins. 

1,888 

350 

33.02 

210 

129.000 

172,000 


996   and   997 


4 — 6 — 0 

Compound 

Pittsburgh    2-cyI. 


22  and  35  x 
62  ins. 
2,420 


26 


33.02 

210 

128,000 

169.000 


1300 


4 — 6 — 0 
Compound    S.    H 
2-cyl.    Schenec- 
tady,   fire    tube 
22  and  35  x  30 
62    ins. 
2.492 
390 
44.08 
200 
141.000 
192,000 


1319 


4 — 6 — 0 
Compound 
2-cyl.   Schenec- 
tady 
22  and  35  x  30 
62    ins. 
3,065 


44.08 

200 

141,000 

190,000 


Jixr,  1905. 
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,id  Smith  Falls,  a  practically  level  division,  with  rolling  grades 
ith  a  maximum  of  0.5  per  cent.,  and  the  results  were  as  follows : 
he  column  marked  "Kelative  Economy,"  in  each  case  showing  the 
mount  of  coal  consumed  by  engine  No.  548  as  compared  to  the 
ij^ine  with  which  it  was  tested.      {See  table  on  page  272.) 
Noting  that  Noe.  616  and  634  are  simple  eng^ines  and  Nos.  595 
-iiid  482  are  compounds,  these  results  show  satisfactory  agreements, 
,'ud  would  show  that  this  engine  consumed  about  75  per  cent,  of 
be  coal  required  by  a  simple  engine,  and  82  per  cent,  of  that  re- 
uired  by  a  compound  in  similar  service.     The  superheat  obtained 
a   this  engine   is,   however,   high,    running   from   550   deg.    to  650 
leg.,  according  to  conditions,  and  it  may  be  considered  as  repre- 
•,;-nt'ing  the   extreme  limit  to  which   sui)erheating  can   be  conven- 
iently carried.     There  is  no  doubt  that  the  results  that  have  been 
,>btained  are  exceptionally  economical,  and  the  engine  has  been  a 
favorite  with  the  men  handling  it  in  any  service.     Tlie  valve  and 
tvlinder  arrangements  of  this  engine  were  designed  by  Mr.  Schmidt 
and  have  given  entire  satisfaction  at  the  temperature  mentioned 
iilwve,  although  when  the  superheat  was  raised  above  700  deg.  a 
■  ortain  amount  of   trouble   was  experienced  with    the   lubrication 
and  packings.  . 

The  results  from  engines  1000  and  1300  extend  over  a  period 
of  nine  and  eleven  months,  respectively,  during  which  time  these 
»ngines  were  compared  with  engines  identical  in  every  respect  ex- 
,  ept  that  of  not  being  equipped  with  a  superheater.  _The  dimen- 
sions of  these  engines  are  given  at  the  foot  of  page  272. 

Engine  1000  was  compared  with  Nos.  996  and  997  for  periods 
in  which  they  were  running  in  corresponding  service  between  Mon- 
treal and  Smith  Fallf«  in  freight  service.  Engine  1300  was  com- 
pared with  No.  1319  in  corresponding  service  between  Chalk  River 
«nd  North  Bay,  and  North  Bay  and  Oartier;  these  divisions  are 
verv  similar.  Chalk  River  to  North  Bay  being  an  undulating  road 
with  several  grades  four  to  ^even  miles  long,  with  occasional 
stretches  of  1  per  cent.,  but  more  generally  0.0  to  0.8  per  cent., 
the  total  rise  on  the  division  being  135  ft.  From  North  Bay  to 
Cartier  the  road  is  undulating,  except  for  one  rise  of  480  ft.  in 
.sixteen  miles,  tha  limiting  grades  being  1  per  cent,  and  the  total 
ri.se  2'?0  ft.  The  results  were  as  follows,  arranged  as  for  engine 
No.  .')48: 


a 
a 

Ton-Miles, 
Thousands.  . 

Coal, 

Tons 

Coal,  per 
1,000    Ton- 
Miles 

Montreal    to    Smith- 
Falls. 

Januarv,    1904,    to  j 
July.     1904 1 

1.000 
997 

21,567 
19,662 

25,321 
23,278 

1,271 1^ 
1.499:4 

100 
129 

72 

100 

AttPH'-t,     1904.     to    ' 
September,  1904   I 

l.oon 
996 

3,740 
5,666 

4,657 
7,026 

188  ,<, 
409% 

81 
116 

70 
100 

Chalk    RHver    to 
North  Bay. 

Novemb  i,       1903,   ( 
to        September,  { 
1904     I 

1,300 
1,319 

22,987 
19,983 

17,075 
15,091 

1,127  i/i 
1.112^ 

132 
147 

90 

100 

North   Bay  to  Car- 
tier. 

KoTember,      1903,    t 
to        September,  { 
1904    1 

1,300 
1,319 

10,964 
10,521 

9,887 
9,249 

550  U, 
616  Vi 

111 
133 

84 
100 

The.se  results  are  rather  more  favorable  to  the  superheater  en- 
gines than  would  have  been  expected,  especially  in  the  ca.se  of 
engine  1000,  where  it  will  be  seen  that  this  engine  gave  consider- 
ably better  comparative  results  than  No.  1300.  These  engines  also 
being  equipped  with  the  .smoke-tube  type  of  superheater,  did  not 
obtain  the  same  degree  of  sui)erheat  as  No.  548,  generally  running 
from  500  deg.  to  5.^0  deg.  There  was  a  certain  amount  of  leakage 
from  the  boiler  of  1(K)0,  91HJ  and  ".♦97  class  during  the  period,  which 
makes  the  comparison  of  less  value  than  those  for  548  and  1300, 
but  in  spite  of  this  the  results  are  evidently   satisfactory. 

The  results  from  twenty  Schmidt  smoke-tube  superheaters  and 
twenty-one  Schenectady  superheaters  have  been  obtained  over  a 
period  of  four  months. — [See  original  paper  for  these  figures. — 
Editor.] 

general  conclusions. 

The  use  of  .superheated  steam  does  not  entail  the  multitude  of 
practical  diflSculties  that  so  generally  accompany  any  invention  or 
improvement  that  Ls  introduced  to  improve  the  economic  results 
obtained  from  a  locomotive,  and,  indeed,  it  is  probable  that  as 
experience  with  its  application  develops,  some  of  the  expenses  that 
are  incurred  in  the  locomotive  of  to-day  will  be  diminisned  rather 
than  increased.  There  would  only  appear  to  be  two  possible 
sources  of  additional  cost,  the  wear  of  valves  and  cylinders  due 
to  defective  lubrication,  and  the  cost  of  maintaining  the  super- 
heater itself.  So  far  as  has  been  learned  at  present,  the  lubrica- 
tion of  superheater  engines  is  not  different  from  that  of  other 
engines,  with  the  exception  that  the  lubrication  must  be  accom- 
plished, and  it  Is  not  sufficient  to  hope  that  tlie  oil  gets  to  the 
designed  spot.  For  this  purpose  a  positive  feed  lubricator  is  re- 
quired, and  this  should  preferably  be  provided  with  six  feeds,  so 
that  pipes  may  be  led  to  each  end  of  the  valve  and  to  the  cylin- 
der. It  should  also  be  possible  to  vary  considerably  the  amount 
of  oil  fed  per  minute,  as  superheater  engines,  even  more  than  those 
of  the  ordinary  type,  require  more  oil  when  working  slowly  at  long 
cut-offs  than  at  other  times,  on  account  of  the  high  temperature 
of  the  steam  being  maintained  throughout  the  stroke.  This  can  be 
effected  either  by  supplementary  oiling  or  by  an  easy  adjustment 
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Megantlc  to 

Farnham. 

January 

1  1200 
1<j21 

6 

7^9 

124% 

328 

100 

V 

13,5.5 

2,164  M» 

318 

97 

February. 

,1200 
[1621 

4 

h(» 

l4  <  V* 

■iuS 

100 

t 

12,639 

2,060  S 

326 

81 

March 

i  1200 
\1621 

1 

170 

32 

378 

100 

8 

15,481 

2,153^4 

278 

74 

April 

1   1200 

t  1621 

1 

1,033 

1521,4 

295 

100 

8 

13,1*23 

1,820  »4 

261 

89 

Farnham    to 

Outremont. 

January 

/1 200 
■    1621 

& 

1,120 

126  V* 

225 

100 

4 

1,800 

186 

206 

92 

February 

/  1200 
■     1621 

4 

1,754 

211 

240 

100 

i 

801 

105  H 

263 

109 

March. ....  .i^  . 

/1200 
1  1621 

2 

1.228 

112>^ 

183 

100 

3 

821 

83 

202 

110 

April 

1  1200 
1621 

1 

49 

5>/a 

224 

100 

1 

52 

6 

230 

102 

Newport  to 

Farnham. 

January 

/1 200 

4 

611 

1021,; 

334 

100 

il621 

6 

1.807 

261 1* 

289 

87 

February 

1  1200 

2 

946 

137 

289 

100 

t  1621 

4 

1.184 

177SV4 

300 

104 

March.  ...... 

/1200 
I  1621 

2 

1,036 

148  V« 

286 

100 

1 

282 

371^ 

264 

92 

Brownvllle  to 

Megantlc. 

January 

120O 
1621 

12 

5.304 

677 

252 

100 

6 

12.113 

1,429% 

236 

94 

February 

1  1200 
1621 

12 

6.1)91 

9821, 

281 

100 

6 

4,MS6 

801% 

342 

122 

March 

;i2oo 

il621 
^1200 

12 

7.907 

949  I4 

240 

100 

4 

9,447 

1,064 

225 

94 

April 

14 

6,319 

72OI4 

228 

100 

1621 

4 

7,837 

923  »*j 

235 

103 

of  the  lubricator,  allowins  a  large  amount  of  oil  to  be  fed  at  low 
speed,  but  the  latter  will  be  preferable  if  obtained  without  com- 
plication. With  proper  lubrication  there  appears  to  be  no  addi- 
tional wear  of  valves  or  pistons,  and  while  a  si»ecial  mixture  of 
metallic  packing  must  be  used,  it  ha-s  given,  if  anything.  les.s 
trouble  on  the  .superheaters  than  on  the  other  engines.  On  engine 
548.  in  which  the  steam  was  superheated  a.s  high  .-us  7(M»  deg..  it 
was  found  that  the  ordinar.v  valve  oil  was  not  sui!.»bl'>.  and  that 
the  rod  packings  would  melt  out.  but  by  redsuing  this  from  550 
deg.  to  GOO  deg.,  these  troubles  were  not  exi)erien(ed,  and  no  dif- 
ference is  noticed  between  an  oi)eration  of  this  and  an  ordinary 
engine.  The  valves  used  on  the  5-J.S  are  Mr.  Sdiraidt's  design. 
but  with  split  ring  packing  iu  i>Iace  of  the  .solid  rin?  u.'»k1  in  (ier- 
many,  so  that  they  are  practicallv  similar  to  the  piston  valves  in 
general  use.  except  in  their  being  of  small  diameter.  <»  ins.  for  an 
18-in.  cylinder,  and  double  ported.  The  packing  rinu's,  in  place  of 
being  narrow,  are  comparatively  wide,  and  on  the  surface  there  are 
several  water  grooves.  Tlie.se  rings  have  given  exreedinglv  good 
service,  but  in  view  of  the  successful  use  of  split  rings  it  is  difficult 
to  see  any  reason  why  valves  of  the  ordinary  design  should  not  be 
entirely  suitable  for  superheated  steam,  the  only  point  to  <onsider 
being  whether  small  double  i>orted  valves  would  not  bw  preferable 
to  the  large  single  ported  valves  at  pre.sent  in  u.ve.  and  whether 
wide  rings  with  water  groovet*  would  not  give  better  results  than 
narrow  plain  rings.  It  is  natural  that,  on  account  of  the  reduced 
weight  of  the  superheated  steam,  a  smaller  adnii.ssion  area  can  be 
used  than  that  required  for  saturated  steam,  but  for  equal  flows 
under  equal  heads,  the  rate  is  only  10  to  9  and  8.  for  steam  super- 
heated 100  deg.  and  200  deg.,  respectively,  .so  that  the  dimen- 
sions adopted  by  Mr.  Schmidt  must  be  entirely  ascribed  to  the 
ti>e  of  double  ported  valves.  Those  engines  on  the  Canadian  Pa- 
cific having  smoke-tube  superheaters  which  have  not  develor>ed  the 
fame  degree  of  .superheat  as  engine  .548  have  given,  so  far.  no 
trouble  with  their  valves,  pistons  and  packing,  when  proiwrly 
lubricated,  and  while  there  is  room  for  considerable  improvement 
in  positive  feed  lubricators  before  an  entire  suitable  design  is  ob- 
tained, it  is  safe  to  say  that  with  proper  lubrication  there  will  be 
no  greater  expense  in  maintaining  the  engine  on  account  of  using 
superheated  steam. 

The  repairs  to  the  superheater  proper  are  at  present  difficult  to 
determine;  the  smokebox  superheater  certainly  entails  an  addi- 
tional expease  when  flues  are  renewed,  as  it  has  to  be  entirely 
dismantled  in  order  to  get  at  the  tube  sheet,  but  while  it  is  said 
to  liave  given  some  trouble  in  service  in  (Jermanv,  such  has  not 
been  the  case  in  three  years'  experience  on  the  Canadian  Pacific 
Railway.  Some  trouble  was  at  first  experienced  with  the  joint 
between  the  large  tube  and  the  back  tulM>  sheet,  but  this  was  over- 
come by  properly  thinning  the  edges  of  the  lap.  as  in  firebox  con- 
struction. There  has  l>een  no  leakage  from  the  various  joints  in 
the  front  end  and.  in  fact,  so  far  nothing  has  developed  that 
would  lead  to  any  additional  expense  in  maintenance. 

The  smoke-tube  superheaters  of  the  Schmidt  type  have  given 
no  trouble  in  service,  but  the  arrangement  of  bolts  and  clips  for 
securing  pipe  flanges  to  the  headers  is  inconvenient,  and  it  is 
quite  difficult  to  make  the  joints  |>erfectly  tight  to  commence  with  ; 
once  tight,  however,  they  do  not  appear  to  develop  leakage,  and  it 
seems  probable  that  by  the  independent  bolting  now  arranged  for 
there  will  be  no  difficulty  in  this  respect.  In  the  Schenectadv  tvpe 
there  has  been  no  trouble  with  the  headers,  but  the  ends  "of  the 
superheater  pipes  toward  the  firelwx  have  blistered  in  a  num- 
ber of  cases,  due  to  the  daiuj)ers  not  operating  properly  and  allow- 
ing the  pipe  end  to  become  overheated ;  this  has  been  overcome 
by  welding  a  solid  iilug  into  the  end  of  the  pipes,  which  should 
remedy  the  defect  as  in  the  Schmidt  design,  in  which  steel  return 
bends  are  used ;  this  action  has  not  developed,  as  the  metal  is  suffi- 
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ciently  thick  to  stand  a  considerable  temperature  without  deform- 
ing when  steam  is  admitted.  The  dampers  must,  however,  be  kept 
in  ;m   dperarivi'  condilion,  as  otherwise,   when   the  blower  is  ap- 

{dii'd  with  a  hot  hre  iuuuediately  after  shutting  ofif,  the  pipes  may 
>e  subjected  to  an  intense  heat  which  is  unsafe  in  view  of  their 
containing  no  steam.  The  r»-in.  tubes  have  not  been  giving  any 
especial  trouble;  in  fact,  they  have  lasted  as  well  as  the  smaller 
tulKs;  this  applies,  of  course,  to  pood  water  districts,  and  there  is 
n:)  available  experience  to  determine  whether,  on  bad  water,  thej 
would  stand  up  until  the  other  tubes  need  renewal,  but  it  is  eyi- 
dcnt  that  their  position  in  the  tiue  sheets  is  favorable  and  the 
<irtuhition  around  them  is  better  than  around  the  more  closely 
spaced  tirei  tubes. 

As  a  matter  of  fact,  it  is  too  early  yet  to  say  anything  definite 
about  the  expense  of  maintenance  of  superheaters;  there  is,  of 
«our>.e.  a  po.*sibility  of  ii  conii)arativeiy  rapid  deterioration  of  the 
I»ipi's  occurrinir,  but  there  d<H's  not  appear  to  be  any  immediate  ci- 
p«'nse  that  H;ill  develop  in  one  or  two  years'  service.  On  the  other 
hand,  there  is  the  advantage  of  decreased  evaporation  for  the  same 
work,  that  occurs  in  compounds  on  acount  of  their  increased  eflB- 
cicncy,  and  there  is  also  an  advantage  in  the  drjuess  of  the  steam 
and  reduced  liability  of  water  in  the  cylinder.  On  the  smokebox 
tuperheater  with  its  high  superheat,  it  is  almost  impossible  to  work 
wat<  r  over  into  the  cylinder,  excepting  when  first  starting  out 
before  the  apparatus  has  been  warmed  up.  and  while  this  is  not 
the  c.a.se  to  the  same  extent  with  moderate  superheaters,  it  is  an 
advantage-  to  a  certain  degree. 

A  possible  advantage  of  superheating  has  not  been  utilized  in 
its  application  in  America,  namely,  a  reduction  in  boiler  pressure 
without  loss  in  efficiency,  although  in  Germany  this  has  been 
usual.  There  is  no  doubt  that  the  increa.se  of  pressure  from  175 
to  L'tH)  and  210  lbs.  that  has  taken  place  within  the  last  few  years 
has  been  of  doubtful  advantage.  While  there  is  a  gain  in  econ- 
omy, thus  is  accomj)anied  by  an  increase  in  the  losses  due  to  leak- 
ag<%  b«)th  in  engine  and  boiler,  and  by  a  considerable  increase  in  the 
cost  and  trouble  of  boiler  maintenjince.  By  superheating,  the 
initial  pres.sure  becomes  of  less  importance,  and  with  the  proper 
amount  of  superheat  it  will  be  possible  to  return  to  pressures  of 
lTr»  lbs.  or  less  without  any  appreciable  loss  in  economy,  and  with 
a  n-litf  from  tho.-f  boiler  troubles,  which  have  become  more  seri- 
ous as  the  i»re.>>sure  has  increased,  it  is  probable  that  the  saving 
from  this  » ause  alone  will  overbalance  any  additional  expense  con- 
ne«  ted   with   the  mainteu.ince  of  the  superheater. 

Ilerr  Garbe.  in  addition  to  the  reduction  of  boiler  pressue,  ad- 
vtM-ates  a  still  further  advance,  namely,  the  enlarging  of  the  cyl- 
inder.<i  sufficiently  to  develop  tlie  full  power  of  the  engine,  with 
cut-oft"s  of  30  to  .'>,'{  per  cent.  A  reduction  in  power  is  then  effect- 
ed chiefly  by  throttling,  the  cut-off  remaining  practically  constant. 
'I'his  method  may  possibly  prove  advisable  in  American  passenger 
work,  but  it  does  not  appear  practicable  for  freight  locomotives. 
It  is  evidently  impossible  to  develop  the  same  tractive  power  with 
a  given  weight  on  drivers,  with  a  cut-off  of  30  per  cent,  as  with 
SO  per  cent.,  since  there  is  a  greater  variation  in  the  maximum 
elTort  in  the  former  case,  and  with  the  conditions  here  prevalent, 
where  the  loading  is  so  closely  equal  to  the  capacity  of  the  engine, 
a  reduction  in  capacity  could  not  be  tolerated.  A  reduction  in 
lH>iler  pressure,  however,  when  accompanied  by  a  corresponding 
increase  in  the  cylinder  dimensions,  does  not  afTcct  the  tractive 
power,  and  would  appear  to  be  a  decided  advantage. 

In  general,  therefore,  it  may  be  assumed  that  the  maintenance 
of  lo<*omotives  using  superheated  stejun  will  not  be  necessarily 
greater  than  that  of  ordinary  locomotives  of  .similar  size,  as  al- 
though certain  additional  expenses  are  introduced,  these  are  offset 
by  economies  in  other  directions,  and  the  net  result  will  not  be 

very  mufh  different.  If  this  position  is  correct,  the  advisability 
of  superheating  depends  entirely  on  the  relation  between  the  ini- 
tial a»ldiiJonal  co.-t  and  the  saving  obtained,  and  its.  at  present, 
the  cost  of  applying  a  superheater  is  about  .$1,000  per  engine,  and 
the  tendency  will  be  rather  to  reduce  this  amount  than  increase  it, 
it  is  evidently  a  very  goo<l  investment.  A  200.000-Ih.  freight  en- 
gine making  30,000  miles  per  annum  will  burn  about  2,.^00  tons 
'  of  coal,  which,  at  $2  per  ton,  costs  ?.1.000,  so  that  evidently  a 
saving  of  10  per  cent,  will  pay  50  per  cent,  of  the  additional  cost 
per  annum,  and  it  appears  perfectly  safe  to  state  that  with  a 
superheater  at  least  that  amount  can  be  saved.  While  slightly 
more  expensive,  at  first  cost,  than  compounding,  there  is  in  the 
application  of  superheate<l  steam  a  possible  development  in  loco- 
luolive  engines,  which  obtains  at  least  as  great  an  economy  in 
fuel,  whi(  h  is  practicable  and  without  complication  in  its  construc- 
tion, which  costs  no  extra  for  maintenance,  does  not  reduce  the 
efficiency  of  a  locomotive  in  any  way  as  a  mover  of  freight,  and 
which,  without  any  desire  to  appear  too  enthusiastic,  certainly 
promises  to  become  one  of  the  greatest  steps  in  the  direction  of 
e<'onomy  that  has  been  introduced  for  many  years  past. 

•      Proper  Lo.\din"g  for  r..ocoMOTivES. 

Committee— C.  H.  Hogan,  H.  T.  Herr,  D.  F.  Crawford,  H.  T. 
Bentley.  . 

This  report  contained  the  opinions  of  a  number  of  individual 
membr^rs  as  to  the  essentia!  factors  in  loading  locomotives,  and 
presented  a  number  of  references  to  treatment  of  the  subject  in 
the  technical  journals.  A  feature  of  value  lies  in  references  to 
special  articles   devoted'  to  this  subject. 

The  important  factor  underlying  the  proper  loading  of  locomo- 
tives is  the  length  of  time  which  may  be  used  in  hauling  a  train 
over  a  controlling  section  of  the  road;  this  controlling  section  may 
be  an  oppf)sing  grade,  a  stretch  of  single  track  In  an  other\yi.se 
mtiltiple  track  line,  distance  between  sidings,  etc.  As  the  time 
may  be  longer,  or  shorter,  .so  may  the  loading  of  the  locomotive 
be  heax  ier.  or  lighter.  The  lenirtl'i  of  timp  havin-  been  fixed,  the 
next  two  important  factors  are  the  i)ower  of  the  IiMomofive  and  the 
resistance  of  the  train  and  tV  items  whi«  h.  in  opinion  of  the  niem- 
bi'iN.  affect  these  factors  as  qi.^vv'  lielow. 

The  power  of  the  locomotive  m.-^v  oo  calculated  with  a  rea.son- 
able  degree  of  accura  '/,  hut  without  Knowing  the  peculiar  condi- 


tions of  each  case  it  will  be  impossible  to  say  what  allowance 
should  be  made  for  the  condition  of  the  locomotives,  for  the  water, 
the  fuel  and  for  the  almost  innumerable  items,  some  of  which  need 
attention  in  each  locality. 

The  train  resistance  contaias  a  greater  number  of  variables  than 
enter  into  the  calculations  of  the  power  of  the  locomotive ;  the  num- 
ber of  cars,  and  thjir  condition,  track  conditions,  atmospheric  con- 
ditions and  others.  Wlieii  the  rating  is  very  accurate  the  total 
loimage  should  be  ascertained  by  more  accurate  means  than  those 
l»r.vailing  at   the  present   time   in   many  places. 

There  is  a  means  of  checking  the  calculations  of  locomotive 
power  and  of  train  resistance — the  dynamometer  between  tender 
ami  first  car  in  train,  and  it  is  recommended  that  this  be  used. 
Calculations  are  very  well,  but  it  frequently  happens  that  the 
basis  of  the  calculations  is  wrong.  For  instance,  the  grades  may 
not  be  what  the  profile  data  show ;  the  elevation  on  curves  may 
have  more  serious  effect  than  as.>umed ;  the  resistance  per  ton  and 
per  car  may  differ  from  the  assumptions,  and  the  locomotive  may 
give  results  different  from  the  assumed  ones. 

The  operating  department  and  the  motive  power  department 
ought  to  take  equal  interest  in  the  proper  loading  of  locomotives. 

Immediately  below  are  given  the  factors  which  the  members 
think  affect  the  economical  loading  of  locomotives,  and  considering 
the  innumerable  combinations  of  them  which  are  possible,  not  only 
on  ditTerent  roads,  but  also  on  different  sections  of  the  same  road, 
the  committee  thinks  that  it  cannot  treat  of  the  subject  of  tha 
report  in  other  than  the  very  general  way  given  in  the  forgoing. 
The  name  of  the  member  making  replj*  and  the  railroad  with  which 
he  IS  connected  are  given : 

A.  E.  Mitchell,  Lehigh  Valley  R.  R. — Grades.  Curvature.  Con- 
dition of  locomotive.  Steaming  qualities  of  locomotive.  Quality 
of  coal  used.  Quality  of  water  used.  Location  of  water  stations, 
whether  on  up  grades  or  levels.  Speed  required  for  fast  freight. 
Speed  required  for  slow  freight.  I'roper  distribution  of  time  on 
time-table,  so  that  faster  time  can  be  made  on  levels  and  descend- 
ing grades  and  slower  time  on  up  grades.  Condition  of  cars  in 
each  train,  whether  heavy  on  side  bearings  or  otherwise.  Size  of 
journals  under  cars.  Condition  of  journal  lubrication.  Weather 
conditions.     Conditions  of  track  and  rail. 

William  Garstang,  C.  C.  &  St.  L.  Ry. : — Maximimi  boiler  duty 
that  can  be  depended  on,  with  tonnage  confined  to  a  basis  of 
equivalent  steam  coasumption  for  various  speeds.  Scheduled  speed 
between  terminals.  Actual  speed  necessary  to  make  schedule  time. 
Concentration  of  tonnage  for  reduction  of  flange  resistance. 
Weather  and  temperature  conditions. 

T.  W.  Demarest,  I'enna.  Lines  West,  N.  W.  System :— The  char- 
acter of  the  motive  power.  Transportation  facilities  as  influenced 
by:  (a)  Physical  character  of  the  division,  having  reference  to 
grades  and  alignment,  (b)  \Miether  it  is  a  single-track  railroad 
or  a  double-track  railroad ;  pa.ssing  siding  facilities  and  terminal 
facilities.  Density  of  traffic.  Traffic  requirements  which  cover  the 
character  of  the  business,  i.c.,  whether  same  is  a  low-class  business 
on  which  a  fast  movement  is  not  required,  or  whether  it  is  a  high- 
cla.ss  business  in  which  speed  is  one  of  the  vital  requirements. 
Each  division  of  a  system  must  receive  individual  analysis  with 
above  factors  in  view.  Tlie  analj'sis  for  one  division  may  or  may 
not  apply  to  the  other  divisions  of  a  railroad ;  in  general  it  will 
not.  A  further  factor,  of  course,  is  such  motive  power  facilities  as 
will  insure  the  prompt  handling  of  the  locomotives  at  terminals 
with  a  view  of  increasing  the  service  hours  for  transportation 
purposes,  and  we.  finally,  have  four  conditions  to  be  obtained : 
1.  Maximum  service  hours  for  the  locomotive.  2.  Maximum  miles 
per  hour  for  the  locomotive  cotLsidered  as  being  available  for  trans- 
portation service  for  each  hour  of  the  entire  month  or  year, 
.3.  Maximum  miles  per  hour  for  the  locomotive  while  available  for 
transportation  purposes  4.  Maximum  tons  per  train  for  each  in- 
dividual train. 

J.  A.  Carney.  C.  B.  &  O.  Ry. :— The  proper  loading  of  a  locomo- 
tive is  the  number  of  tons  of  train  it  can  put  in  and  get  out  of 
side  tracks  in  a  reasonable  length  of  time  and  haul  up  maximum 
grades  without  doubling,  either  by  running  for  the  grade,  if  it  is 
short  and  a  stop  is  not  necessary  at  the  foot  of  the  hill,  or  by  a 
straight  pull  if  the  grade  is  long  or  a  stop  necessary  at  the  bottom. 
The  weight  of  the  train  should  vary  with  the  number  of  cars. 
Theoretical  figures  on  tonnage  rating  per  tractive  force  are  not 
reliable,  and  while  they  furnish  valuable  data  to  base  rates  on, 
the  local  conditions  may  make  them  too  low  or  too  high.  Actual 
.service  tests  based  on  theoretical  rating  give  the  best  results.  On 
a  level  road  the  theoretical  rating  is  generally  too  high  and  on  a 
hilly  road  the  theoretical  rating  may  be  too  low  where  the  maxi- 
mum grade  limits  the  tonnage  rating. 

W.  R.  AIcKeen,  .Jr..  T'nion  Pacific  R.  R. : — R.  Resistance  in 
pounds  per  ton  of  train.  V.  Tlie  miles  per  hour.  T.  The  tons  in 
train.  L.  The  length  of  train.  C.  The  number  of  cars  in  train, 
surface  exposed  to  wind.  The  correction  of  temperature  is  an 
important  one  where  the  tempeniture  varies  from  20  degrees  below 
zero  to  105  decrees  above  zero.  The  correction  for  wind  is  an 
important  one.  particuarly  in  level  country  on  the  plains  where 
the  wind  is  almost  constant  and  more  important  than  the  jrrade 
resistance.  If  curves  are  not  compensated  the  same  afford  a  factor 
for  correction.  The  drawbar  pull  of  the  engine  is  dependent  upon 
.so  many  variable  quantities  and  so  many  quantities  upon  which 
it  is  almast  impossible  to  estimate  that  it  would  seem  the  engine 
capacity  .should  be  determined  by  means  of  a  dynamometer  car 
which  would  avoid  anv  discussions  as  to  the  limit  of  same. 

A.  E.  Manchester.  C  M.  &.  St.  P.  Ry.  :— In  my  opinion  no  hard 
and  fast  rule  can  be  laid  down  covering  the  proper  loading  of  loco- 
motives, except  that  all  of  the  local  conditions  in  connection  with 
the  servicp  be  taken   into  account. 

J.  F.  Walsh,  C.  &  O.  Ry. :  -Taking  it  for  granted  that  a  lo<  omo- 
live  will  not  be  started  o\er  a  division  unless  in  probably  such  con- 
dition as  will  enable  it  tr»  make  n  successful  round  trip.  T  would 
sav  that  weather  conditioas  would  be  the  only  thing  that  should 
affect  its  hauling  capacity;  the  latter  can  usually  be  approximately 
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d,  .'rmined  by  multiplying  the  tractive  power  by  the  number  of  thou- 
c^''!s  of  pounds  upon  the  drivers.  This  rule,  we  find,  will  give 
n.  oximately  what  a  locomotive  can  haul  over  a  straight  level 
n-  ,k.  In  figuring  on  the  resistance  due  to  curvature,  we  figure 
thu  each  degree  of  curvature  is  equal  to  a  rise  in  grade  of  IVa 
fc  per  mile.  To  determine  approximately  what  an  engine  will  haul 
a  given  grade,  we  take  %  of  the  number  of  feet  rise  in  grade 
mile,  divide  that  sum  into  the  tractive  power,  and  that  will 
approximately  what  an  engine  will  pull  up  a  given  grade.  Our 
iiage  rating  is  determined  by  actual  pulling  tests. 

'.',.   L.   Fowler,   Consulting   Engineer: — 1.   Train    resistance.     2. 

wbar  pull.     The  factors   affecting  the   first  head   include   the 

,nal  friction,  air  resistance,  grades  and  number  of  axles  in  the 

>in.     The  second  varies  with   the  tractive  power  of  the  engine 

:(  the  condition  of  the  rail.  In  order,  then,  to  allow  for  the 
..  liations  in  those  factors,  1  would  suggest  the  lading  should  be  so 
proportioned  that,  ^\ith  the  train  resistance  at  a  maximum,  and 
il  •!  drawbar  i»ull  at  a  minimum,  the  engine  should  still  be  cap- 
aJjIo  of  taking  its  lojid  over  the  ruling  grades.  That  this  may  be 
ik»ne  and  still  .secure  the  maximum  available  load  behind  the  tender, 
i!u?  weight  of  the  trains  should  be  adjusted  on  a  sliding  scale  in 
S'.i'h  a  way  that  tlie  tonnage  can  be  increased  as  the  number  of 
;(\!es  is  decrea.-ed.  In  other  words,  so  that  the  greater  the  capacity 
(f  the  cars  the  greater  the  total  tonnage. 

.1.  II.  Watters,  Georgia  K.  K.  : — The  factor  that  affects  mostly 
[':.■•  economical  loading  of  a  locomotive  is  the  one  of  overloading. 
A  locomotive  to  do  the  best  work  and  to  show  the  mast  economical 

.ration  should  be  loaded  with  a  train  with  which  it  can  make 

I  pdule  time  over  the  heavie.st  part  of  the  road. 

I '.  11.  Doeblor,  Wabash  li.  R. : — AVeather  conditions,  rail  condi- 
:  ns.  the  ruling  grade,  time  required  between  terminals,  number  of 
ti  lins  to  be  handled  over  a  given  jtiece  of  track,  distance  between 
>i<]ings  and   distance  between   coaling  and    water  stations. 

A.  II.  Kipp.  Wisconsin  Central  l{y. : — Tlie  economical  loading 
ii;i-ans  the  minimum  cost  to  haul  one  ton  one  mile  and  is  afifected 
hy;  Wages,  including  those  of  enginemen,  trainmen  and  round- 
limiiseDipn.  This  item  is  more  important  on  single-track  roads  than 
nil  double-track  roads,  as  heavily  loaded  slow  freights  are  more 
likely  to  affect  other  trains  than  thase  on  double  track.  This  item 
is  controlled  considerably  by  overtime.  Fuel :  There  is  an  econom- 
iciil  limit  in  the  coTLsumption  of  fuel  beyond  which  the  expense  of 
.ii..Tatinn  rapidly  increases.  Locomotive  repairs.  Number  of  ton- 
miles  hauled  in  a  given  period  of  time.  This  involves  a  question 
<if  investment  in  locomotives  and  car  equipment  and  the  amount 
of  money  earned  with  that  equipment. 

.1.  J.  Conolly.  D.  S.  S.  &  A.  Ry. :— 1st.  Condition  of  locomotive. 
■_''].  Quality  of  fuel  used.     3d.  Weather  conditions. 

E.  B.  Thompson.  C.  &  N.-W.  Ily. : — Moving  as  much  freight  as 
]ios.-ihle.     Time.     Length  of  division.     Weather. 

E.  W.  Tratt,  C.  &  N.-W.  Ry. :— Dynamometer  tests.  Condition 
of  power.  Time.  Length  of  division.  Condition  of  coal  and  water. 
Weather. 

.Tohn  Heath.  C  &  N.-W.  Ry. : — The  basis  of  rating  should  be  the 
(lynnniometer  car. 

F.  G.  Benjamin,  C.  &  N.-W.  Ry. : — The  fundamental  principle 
r<f  loading  a  locomotive  should  be  based  on  the  question  of  the 
luost  economical  load  that  an  engine  can  haul  without  the  loss  of 
wPiir  and  tear  on  the  locomotive,  the  lo.ss  in  consumption  of  fuel 
^ind  the  shortest  time  on  the  road.  There  is  no  question  but  what 
rliere  is  good  economy  in  loading  an  engine  to  a  point  where  there 
is  a  reasonable  percentage  of  reserved  power  to  enable  it  to  handle 
a  train  over  the  heaviest  grades  and  have  a  measure  of  reserve  to 
take  advantage  of  inclement  weather  and  high  winds;  also  to  take 
advantage  of  the  road. 

T.  .T.  Cutler.  Northern  Pacific  Ry. : — 1st.  The  weather  condition. 
2(1.  Speed  over  the  division,  ."^d.  Time  on  road  in  regard  to  over- 
time paid.  4th.  The  volume  of  business  and  the  amount  of  power 
•tvailable.     5th.  The  length  of  pa-ssing  tracks  on   the  division. 

IX)COMOTIVE    DKIVIXG    AND   TirUCK    AXT.KS    AND   LOCOMOTIVE 

FORGIXGS. 

CoMMiTTEF.— F.  n.  Clark.  .T.  E.  Sague,  S.  M.  Vauclain,  L.  R. 
?*omeroy,  F.  W.  Lane,  E.  B.  Thompson. 

Your  committee  appointed  in  1902  to  draw  up  specifications  for 
'.ocomotive  driving  and  fruck  axles  and  locomotive  forgings,  with 
iastnictions  to  defer  our  final  report  until  after  the  Wa.shington 
inepfins  of  the  International  Railway  Congress,  has  carefully  con- 
-idered  the  recommendations  and  discus.s!ion  of  our  meetings  of 
ifxis  and  1004.  and  now  presents  the  amended  .specifications  given 

'."'low  for  your  considemtion  and  approval.  Your  committee  has 
•onferred  with  representatives  of  the  American  Society  of  Mechani- 
'  al  Engineei-s  .nnd  with  members  of  Committee  "A"  of  the  Ameri- 
'  :in  Society  for  Testing  Materials,  and  a  compromise  specification 
J^uggested  which  we  believe  will  be  satisfactory  to  each  organization, 
xcept  as  noted  below  for  this  Association.  Tliis  compromise  speci- 
fication involves  a  change  in  the  reduction  of  area  from  .^  per 
'  pnt.  as  originally  recommended  by  this  committee,  to  2.5  per 
'ent.  It  also  involves  the  bending  test  covered  in  our  last  report, 
';jPecifying  a  1  by  i^.  in.  test  piece  bent  cold.  180  deg.,  over  a  bar 
1  \n.  in  diameter.  This  test  is  recommended  by  both  the  American 
2,^ietv  of  IMeehanical  Engineers  and  the  American  Society  for 
testing  Materinl.'j.  Yonr  committee,  however,  feels  that  it  is  not 
'lesirable.  as  it  is  hardly  possible  to  get  a  1  by  %  in.  test  piece 
Without  drilling  a  larger  hole  than  wp  would  care  to  recommend, 
and  we  believe  further  that  the  bending  test  is  not  essential,  but 
vnnt  the  information  that  would  be  derived  from  such  a  test  would 
le  more  satisfactorily  covered  by  the  requirements  for  elongation 
ind  reduction  of  nro.x.  Tf.  however,  the  members  of  the  Association 
ff'fi  that  the  bending  lest  should  stand  we  will  not  object  to  having 
Inat  test  included  in  thp  .specifications,  but  would  suggest  in  that 
'■nse  the  desirability  of  making  the  test  piece  i^  in.  .square  instead 
■n         •^^'  '"■  '"  section. 

.  "'^^  wish  to  again  call  attention  to  the  manner  of  taking  the  test 
piece  by  means  of  the  tools  described  in  our  progress  reports  of 


1903  and  1904,  and  especially  to  the  drill  submitted  by  Mr.  J.  F. 
Kincaid,  of  the  American  Locomotive  Company,  in  the  discussion 
of  the  report  of  1904;  also  to  the  arguments  in  favor  of  the  test 
piece  taken  by  means  of  a  hollow  drill,  which  for  convenience  are 
restated  below : 

1.  The  physical  test  outlmed  is  one  which  should  insure  proper 
hammer  work. 

2.  It  does  not  show  the  manufacturer  which  axle  is  to  be  selected 
for  test. 

3.  The  axle  tested  is  not  destroyed,  but  is  available  for  use  if  it 
meets  the  requirements. 

4.  The  test  may  be  used  in  the  purchase  of  small  lots,  most 
ordei-s  from  railroad  companies  being  for  from  six  to  ten  axles. 

5.  The  test  does  not  require  a  discard  and  in  no  way  adds  to  the 
cost  of  the  axle. 

(3.  It  furnishes  the  manufacturer  with  a  check  of  the  work  done 
in  his  i»lant. 

7.  Tlie  test  is  one  largely  used  by  the  United  States  Government 
for  forgings. 

The  members  of  your  committee  feel  that  these  specifications 
shown  below  will  insure  good  material,  and  recommend  that  the 
specifications  be  adopted  and  the  committee  discharged.  [The  rec- 
ommendations will  be  printed  in  full  in  the  proceedings  of  the 
Association. — Editor.] 

SiriSlKKAGE   ALLOWAKCE  FOB  TiRES. 

Committee— F.  J.  Cole,  J.  E.  Muhlfeld,  A.  S.  Vogt,  W.  A.  Net- 
tleton. 

The  work  assigned  your  committee  was  as  follows :  "To  consider 
whether  the  pre.sent  shrinkage  allowance,  1-80  in.  per  foot,  is 
sufficient  for  large-diameter  wheels  with  cast  steel  centers." 

We  would  recommend  that  the  present  shrinkage  of  1-SO  in.  per 
foot  in  diameter  be  retained  for  all  centers  of  cast  iron  and  cast 
.'iteel  less  than  (56  ins.  diameter,  but  l-(iO  in.  per  foot  in  diameter 
be  used  for  cast  steel  and  cast  iron  centers  06  ins.  and  over  in 
diameter. 

From  the  replies  received,  correspondence  and  discussion  among 
the  members  of  the  committee,  the  consensus  of  opinion  is  that  the 
design  of  wheel  centers,  especially  those  of  cast  steel  and  of  large 
diameter,  has  much  to  do  with  the  question  of  loose  tires.  Your 
committee,  therefore  recommends  that  this  question,  including  sug- 
gestions for  preferred  sections  of  spokes  and  rims,  numbers  of 
spokes,  etc.,  would  bear  further  investigation,  which  it  might  be 
desirable  to  refer  to  another  committee. 

That  tires  are  rolled  out  or  stretched  when  worn  to.  say,  about 
214  ins.  in  thickness  has  been  confirmed  by  very  careful  measure- 
ments made  of  the  tires  after  removal.  The  consensus  of  opinions 
and  replies  indicates  tlvat  most  of  the  difficulty  experienced  from 
loose  tires  occurs  when  they  are  worn  to  thicknesses  varying  from 
1%  ins.  to  214  ins. 

Loose  tires  are  also  caused  by  light  cast  steel  centers  of  iiLsuffi- 
cient  section  of  spokes  and  rims  to  resist  the  shrinkage  of  the  tire. 
This  may  also  be  occasioned  by  the  distance  between  hubs  being 
too  great,  retpiiring  the  spokes  to  be  dished.  In  such  cases,  when 
the  tirei  is  shrunk  on.  the  wheel  center  will  be  dished.  The  sug- 
gested standard  distance  between  hubs  on  locomotives  for  standard 
gauge  is  55  ins.     This  allows  the  use  of  straight  spokes. 

Broken  tires  are  often  caased  by  bad  shimming  when  tires  be- 
come loose  and  .shims  and  liners  are  used,  which  only  partially 
cover  the  circumference  of  wheel  center  and  do  not  butt  against 
one  another,  but  leave  spaces  several  inches  in  length.  The  tire  is 
un-snpported  at  these  points,  and  repeated  transverse  bending 
stresses  are  caiused  at  each  revolution  of  the  wheel.     Broken  tires 

are  again  caused  hy  too  much  shrinkage  caused  by  improper  gaug- 
ing, and  too  much  emphasis  cannot  be  placed  upon  the  necessity 
of  providing  a  first-class  system  of  gauge-s.  both  for  boring  tires 
and  turning  off  wheel  centers.  These  should  be  referred  to  master 
gauges  from  time  to  time,  to  insure  their  accuracy. 

A  very  large  number  of  passenger  locomotives  in  use  have  driving- 
wheel  centers  72  ias.  in  diameter.  The  Master  Mechanics'  stand- 
ards are  70  ins.,  74  ins.,  etc.,  and  we  would  recommend  including 
72  ins.  diameter  among  the  number  of  standard  sizes.  The  u.se  of 
this  size  at  the  present  time  would  warrant  its  recognition. 

Tlie  Pennsylvania  Railroad  has  used  1-64  of  an  inch  per  foot  in 
diameter  for  a  great  many  years  for  all  sizes  of  wheel  centers,  both 
cast  iron  and  steel. 

The  suggestions  of  the  committee  are  summarized  as  follows: 

Shrinkage  l-80th  of  an  inch  per  foot  in  diameter  for  cast  iron 
and  cast  steel  centers  less  than  66  ins.  in  diameter. 

Shrinkage  of  1-OOth  of  an  inch  per  foot  in  diameter  for  centers 
66  ins.  and  over  in  diameter. 

Minimum  thickness  of  tires  should  be  established,  due  consid- 
eration being  given  to  the  diameter,  service  and  weight  per  wheel. 

Tire  and  wheel  gauges  should  be  of  good  design,  heavy  enough  to 
resist  bending  and  subject  to  frequent  inspection  to  insure  accuracy. 

Seventy-two  ins.  diameter  of  wheel  center  should  be  included  in 
standard  sizes. 

Wheel  center  rim.s  should  preferably  be  uncut,  but.  if  cut,  slots 
should  be  machined  out  and  closed  with  solid  cast  iron  liners  driven 
in.     No  lead  or  white  metal  to  be  used. 

Locomotive  Tests  of  PENNSYI.VA^^A   Railroad  at  St.  Louis 

Exposmox. 

Committee. — F.  IT.  Clark.  H.  H.  Vaughan,  C.  TT.  Qureau. 

Tlie  members  of  your  association,  appointed  in  IPO.*?,  at  the  re- 
quest of  the  Pennsylvania  Railroad  System,  to  serve  on  their  advis- 
ory committee  in  connection  with  the  locomotive  rests  to  be  under- 
taken at  St.  Louis,  report  that  the  tests  of  eight  engines  were 
complet(>d.  and  that  the  data  have  been  worked  up  and  will  soon 
l)e  in  thojiands  of  the  printers.  It  was  found  impossible  to  test  the 
many  engines  as  was  intended,  owing  partly  to  delays  in  the  arrival 
at  St.  Louis  of  a  part  of  the  testing  plant  equipment,  and  partly 
to  unexpected  difficulties  in  breaking  in  the  plant. 

Wo  feel  that  the  members  of  this  association  are  more  or  less 
familiar  with  the   work  done  on  this  plant  and  appreciate   the 
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oiirnt'st  «nd  carofiil  work  done  by  the  staff  of  the  Pennsylvania 
ItiiilrojKl  enufiiKod  on  these  tests,  but  your  eoinmlttee  wislies  to 
n-tord  its  appreciation  of  the  energetic  and  thorough  method  in 
wliii-h  tlie  tests  lune  been  enrried  out.  and  to  call  attention  to  the 
immense  amount  of  work  involved  in  working  up  the  data  obtained. 
It  was  not  to  be  expected  that  in  the  limite<l  time  available  it 
would  Ix'  poNsible  to  settle  all  of  the  important  problenus  of  loco- 
motive desitrn  in  which  we  aie  so  uiuch  interested,  but  we  believe 
that  a  careful  analysis  of  the  final  report  will  indicate  that  a  great 
deal  has  Imm-u  done  in  this  direction,  but  that  more  perhai)s  has 
iM'en  ac<-ompiished  in  the  dire<  tion  of  suggestion.s  for  future  work 
and  invest inatioiLs.  The  report  of  the  committee  will  probably  be 
]>ubli.shed    in   three  oi'   four    moiiihs. 
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ABSTRACTS    OF    REPORTS. 


recpiire  considerable 
are  some  remarkably 
line,  and   if  the  new 


Kkakk  Shoe  Tksts. 

Committee — i'harle.s  Colter.  William  (Jarstang.  W.  F.  M.  (loss. 

This  ri'port  presented  the  results  of  tests  on  four  brake  shoes 
subiuittetl  to  the  committee  and  tested  on  the  M.  ('.  li.  .Vssociation 
brake  shoe  ti'sting  mat  hine  at  I'urdue  l.'niversity.  After  record- 
ing results   the   report    conchules  as   follows  : 

"As  evidence  of  pr(»gress  in  brake  shoe  construction,  your  com- 
mittee would  <all  attention  to  the  high  frictional  (piaiities  of  the 
shoes  tested  this  year,  as  set  fortii  in  the  preceding  paragraphs,  and 
to  the  fa<t  that  in  improving  their  outiuit  manufacturers  imike 
fretpient  use  of  the  association's  machine.  Work  of  this  nature 
does  not  formally  come  to  the  attention  of  your  committee.  It  is 
reported,  also,  that  one  manufactory  is  installing  for  itself  a 
testing   machine  designed  after  that  of  the  a.s.sociation." 

Triplk  V,\lve  Tk.sts. 

Committe.-  W.  Milntash.  V.  M.  S<  helTer.  W.  S.  Morris,  t".  A. 
Schroyer.   A.  .F.  Cola. 

If  is  probable  th.'.f  the  coming  year  will 
Work  from  liie  trijde  \  a  Ive  eommittee,  jis  tiiere 
inlertsling  developments  taking  place  in  that 
devices  some  of  us  have  had  the  opjiort unity  of  seeing  perform  on 
tlie  testing  ra<k  prove  as  efiicieui  in  .■«  rvice.  we  may  look  for 
almost  :is  much  of  a  revolution  in  brake  efficiency  in  the  immediate 
future  as  there  was  when  the  automatic  braki'  superseded  the 
.straight     air    brake.  With    thi.s    in     view    your    couuuittee    would 

recommend  the  contiiuiaiice  of  the  triple  valve  committee,  and  that 
it  be  carefully  sele<  ted  to  meet  the  prospective  con<litioiis ;  its 
memlMis.  so  far  as  practicable,  to  be  .skilled  in  air  brake  matters, 
and  InsiriicttHl  to  confer  with  the  Air  Hrake  .^ssociation. 

I)1{.\H  (Ik.xk. 

<'omniittee — Le  (Iran*!  I'aris.  K.  I>.  Hronner.  W.  F.  Kie.sel,  Jr.. 
<;.    W.  Smith.  .Mord  Hoberts. 

The  eommittee  would  rejoinmeiul  that  the  I -in.  total  side  dear- 
an«e  shown  on  M.  C.  li.  Sheet  "It"  Ix'  increased  to  "J'-j  ins.  total 
<learaii<e.  Would  aLso  recommend  that  experiments  be  made  to 
determine  how  much  more  clearance  can  be  safely  used  without 
the  u.se  of  a  centering  device. 

In  view  of  the  fa<t  that  the  work  of  the  draft  gear  committee 
Is  now  so  closely  allied  with  that  of  the  co\ii)ler  committee,  it  does 
Hot  .seem  thai  there  is  any  use  to  continue  the  draft  gear  committee 
under  present  <<aiditions.  If  it  is  not  the  desire  of  the  a.sso<iation 
that  the  committee  should  take  up  the  (piestion  of  testing  new 
desigiLs.  as  was  done  several  years  ago,  or  imi>rovement  in  old 
(h'signs.  it  would  probably  be  well  to  discharge  this  i-ommittee  or 
merge  it    with  the  coupler  conuuittee. 

Poors. 


n. 


C<mimittee — .1.    K.    Keeg 
Muncy.  !►.   Van   .\lstyne. 
Your  committee   feels  that 


W.    !•:.    Sharp,   T.    Treleaven.    J.    W 


the  members  are  not   partii-ularly 


of  this  association  that  better 
of  (>  ft.  in  width  be  made  the 
and  that  the  ntiitter  be  referrwl 


ui- 
tereste<l  in  the  .subject  assigiu'd.  as  showti  by  the  very  limited  num- 
ber of  replies  received  and  the  meagre  information  brought  tuit  in 
answer  to  the  circular  of  iiuiuiry  issued,  and  has  no  recommemla- 
tioius  to  make  as  to  the  revision  of  the  drawings  of  outside  door  as 
shown  ill  .M.  C.  H.  Sheet  "F,"  or  for  suitable  grain  doors  to  meet 
the  requirements  of  large  capacity  cars. 

The  .Vmerican  Association  of  I..c>cal  Freight  Agents,  through  its 
ccuifereiice  c-ommittee.  submits  a  resoluticai  adopted  at  the  annual 
ciaiveiition  of  that  a.sscjciaticui  at  I'eoria.  III.,  in  .luiie.  1!M)4.  as 
ftdl<)ws  : 

"h'<  solnd.  That    it    is  the  .sense 
results    wcMild   1m'   secured    if  doors 
standard  for  all  ordinary  box  car.s. 
to    the    incoming    conference    c-ommittee    with    a    view    of   obtaining 
such  a  standard   through  the   .Master  Car   Builders'  .\sscKiation." 

The  confereiic-e  committee  subi  lits  the  (piestion  for  consideration 
juid  action.  believiiiK  that  the  adoi)tion  of  standard  width  of  <»  ft. 
for  ail  ordinary  box-car  doors  will  promote  the  interest.s  of  trade 
and  railway  traffic  in  general. 

Subjects. 
Committee — .7.   S.   Chambers.  V.  T.  Il.vndman.  O.   M.   Stimpson. 

SffrlKl  rs    H)l{   (OMMITTEK    I.\ VKSTKiATION    DUKINW    THE    YEAR    1905- 

V.HW,. 

1.  .V  Sl.inding  < 'oiumiltee  on  <'ar  Wheels.  The  Coiiiinitt(M>  on 
Subjects  deems  this  subject  of  siifticieiit  importance  for  a  com- 
mittee to  report  from  year  to  year  on  all  subjects  pertaining  to 
design  and  specifications  of  cast   ircm   whetd.s. 

'2.  The  use  of  metal  in  passenger  ec|iiipmeiit  c-ir  c-onstruction. 
.V  committee  to  report  on  the  advisability  of  the  us«  of  luetal  in 
passenger  equipment  car  construction. 


3.  Rrake  Iieain.s.  A  committee  tOi  prepare  and  submit  .specifi- 
cations and  tests  for  brake  beams  for  GO.tX)(>,  8U,UtM_>  and  1U<),(XXJ 
lb.  capacity  cars. 

4.  Holsters.  A  committee  to  prepare  and  submit  speciOcatioas 
and  tests  for  bolsters  for  «K).UOO,  80,000  and(  100,000  lb.  capacity 
cars. 

5.  The  use  of  four-wheel  versu*  six-wheel  trucks  for  passenger 
service. 

•  J.      Ak  to  the  efficiency  of  the  different  designs  of  «ide  bearings. 

7.  Investigation  of  damage  to  cars,  due  to  switching;  including 
"Hump-yards." 

H.  The  use  of  cast  steel  and  wrouglit  iron  ia  car  construction 
and   their   limits. 

U.     Pressed  steel  .shapes   in  pas.senger  car  design. 

10.     The  use  of  triuss  rods  in  passenger  e<iuipuieut  cars. 

Stencilinu  Cars. 

Committee — II.  M.  Carson.  J.  S.  I.,entz.  Jos.  Buker,  G.  T.  An- 
derson.  W.    F.    Hentley. 

Your  committee  has  confined  itself  to  the  subjcn't  of  stenciling 
fieight  cars,  believing,  if  a  general  agreement  can  be  reached  upon 
this  important  subject  at  this  time,  that  much  good  and  economy 
will  result.  It  will  be  noted  that  your  committee  has  confined  it- 
self to  the    following   reconimeiidiit  ions  : 

First.  The  style  of  letters  and  figures  to  be  used  so  that  uni- 
form stencils  may  be  iirejiared  and  used  on  all  freight   cars. 

Second.  A  uniform  height  of  letters  and  figures  for  certain 
specified  markings,  .so  that  in  a  general  way  these  markings  shall 
be  uniform  on  all   freight  car  eciuipmeiit. 

It  will  be  particularly  noted  that  the  committee  does  not  recom- 
mend the  location  on  the  car  for  the  various  marking.s.  believing 
that  each  road  desires  more  or  less  discreticai  in  this  resin^t.  and 
alsc)  for  the  reason  that  this  would  be  a  very  difficult  matter  at 
this  time,  on  acrount  of  the  various  new  types  of  .steel  car  ecpiiji- 
ment  being  introduced,  which  will  not  permit  the  .same  location' 
for  similar  markings  as  on  the  old  wcxnlen  equipment  they  an- 
superseding. 

It  will  further  be  noted  that  the  committee  does  not  confine  its 
recommendations  for  the  height  of  letters  to  any  one  specified 
height,  a.s  a  gcnieral  thing,  and  in  endeavcu'ing  to  recommend  cer- 
tjiiii  limits  for  height  for  diffiM-ent  markings,  hopes  that  a  gcMieral 
agreement  within  these  limits  may  be  arrived  at.  In  recommend- 
ing six  sizes  only  for  the  heights  of  letters  and  figures,  your  roiii- 
mittee  believes  th.it  it  has  fairly  c-overed  the  ground  and  given  ;i 
choice  which  m.iy  be  accepted  by  every  on<>.  Designs  have  Im'cii 
si'bmitted  for  the  t.\  pe  of  Koman  letter,  which,  it  is  trusted,  will 
iii'>et  with  general  aiijiroval.  The  designs  submitted  are  for  the 
7-'n.  letters  and  figures  only.  If  th»>se  designs  are  acc-ejited  wiili 
the  rejjort  by  the  convention,  it  is  the  jjuriiose  of  the  committee 
to  prepare  designs  for  the  various  other  sizes  of  letters  and  figures 
rHcommench'd  in  the  report  and  submit  them  for  acloiition  as  recom- 
mended   jiractice    by    letter    ballot. 

First.      It    is    recommended    that    the    Roman    h'tters    and    figures 
of  the  designs  shown  in  the  attached  drawings  be  adopted  for  uni 
form    stenciling   of   freight   cars. 

Second.  It  is  recommended  that  the  sizes  of  these  h'tters  and 
figures  >liall  be  confined  to  the  following  heights:  1  in..  2  ins.,  o 
ins..  4    ins..   7  in.s.  and  !)  ins. 

Third.  If  is  recommended  that  7-in.  or  0-in.  letters  or  figures 
be  adopted  for  the  initials  or  name  and  mnubers  for  the  sides  of 
cars,  and  4-in.  letters  or  figures  for  the  .same  markings  on  the 
doors  anrl  ends. 

p-oiirth.  It  is  recommended  that  for  other  car  body  markings 
on  sides  and  ends,  such  a.s  capacity,  coujders.  brake  beams,  class  of 
car.  date  built,  outside  dimeiLsioas,  inside  dimensions  and  mark- 
ings inside  of  car.  'J-in.  or  3-in.  letters  and  figuivs  be  used,  with 
the  following  exceptions: 

1.      .Ml   weight   marks  should  be  3-in.    or  4-in.   letters  or  figures. 

*J.  Trust  marks,  patent  marks,  and  other  private  marks,  should 
be    1-in.   letters  and  figures. 

Fifth.  It  is  recommended  that  all  marks  on  trucks  should  be 
confined   to   1-in.  and  2-in.    letters  or   figures. 

Sixth.  It  is  recommended  that  stenciling  on  air  brake  cylinders 
or  reservoirs  shcnild  b<>  1-in.  letters  or  figures. 

It  will  be  noted  that  the  above  recommendations  of  .vour  com- 
mittee conflict  to  a  certain  extent  with  the  recommendations  for 
stenciling  certain  markings  on  cars,  adojited  in  ISOO  and  shown 
on  page  4r>l  of  the  T.M>4  Proc-eedings.  in  that  certain  letters  con- 
taining fraction.il  sizes  are  there  recommended;  and  as  it  is  a  dis- 
tinct recommendation  of  this  committee  that  all  fractional  sizes 
shall  be  omitted,  your  committee  would  re(ommend  that  recom- 
mendations referred  to  be  changed  to  conform  to  the  committee's 
rejjort.  Fiirthermorp.  the  design  of  stencil  is  shown  in  the  report 
referred  to  for  the  A  and  H  etid  of  freight  eciiiipment  cars,  these 
letters  l>eirwr  1 ',•_.  ins.  in  height  and  the  circle  2\  ins.  in  diameter. 
Your  c-ommittee  recommends  that  the  relative  proporticm  for  these 
stenc-ils  be  adhered  to.  but  that  the  height  of  letter  be  increased 
to  2  ins..  diamc>ter  of  the  circle  being  in  proportion  to  the  increa.sc 
in   size  of  letter. 

In  making  its  investigations  your  committee  hn.s  found  that  very 
little  uniformity  exists  in  regard  to  the  size  and  design  of  letters 
and  figures  of  different  sizes  on  any  railroacl.  one  shop  a  very  short 
distance  frcmi  another  one  on  the  same  road  often  using  stencils 
for  the  same  letters  and  figures  which  materially  differ  from  those 
used  at  the  other  point.  It  therefore  seems  extremely  desirable 
at  this  time  that  .some  definite  agrea&iient  be  reached  by  this  n.vo- 
ciation.  (inrticiilarlv  in  view  of  the  Wo|><if!ed  renumberin-,'  of  freight 
car  eqiiiiiment  on  all  railroads,  and  it  is  with  the  object  of  having 
.some  uniformity  arrived  at  this  year  that  your  cctmmittee  submits 
this  reoort.  which,  while  leaving  some  jiarts  of  this  subject  un- 
covered, partic-ularly  the  location  of  the  various  markings,  should 
at   least  be  a  long  Ktep  in  advance  in  obtaining  uniform   practic*'. 

(AdiUtionnI  nitorin   trill  apfHar  next  month.) 


July,  1905. 
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BOOKS. 


Manual  for  Engineers.       By  Charles  E.  Ferris.       Fifth   edition. 
Published  by  the  University  of   Tennessee,  Kuoxville.     I'rice, 
50c. 
This  small  manual  contains  a  number  of  valuable  tables  and 
other  data,  covering  a  wide  range  of  engineering  subjects,  and  while 
its  real  object  is  to  increase  the  interest  of  men  of  affairs  in  tech- 
nical training,  it  will  be  found  very  valuable  for  reference  by  en- 
gineers. 

IJoiler  Uoom  Chart,  by  George  L.  Fowler.  I'ubiished  by  the 
Norman  W.  Henley  Publishing  Company,  132  Nassau  street,  New 
York.  This  chart  showsi  an  isometric  perspective,  the  interior  of 
a  modern  boiler  room,  including  all  of  the  mechanism  belonging 
lo  It.  It  shows  water-tube  boilers,  automatic  stokers,  feed  water 
iK-aters  and  pumps,  piping  and  all  of  the  features  necessary  to  a 
boiler  room,  with  a  list  of  over  200  parts  numbered  and  named, 
it  is  similar  in  plan  to  locomotive  and  car  charts,  with  whicli 
the  readers  are  familiar. 


•Automobile   Pocket   Book,   by   E.   W.   Roberts,  author  of  the  (Jas 
Engine  llaud  Book ;  I'ockot  Size,  illustrated,  published  by  the 
Gas    Engine   Publishing   Company,   Goodall   I'.uilding,   Cincin- 
nati, Ohio.      l'.K)5,  price  $1.50. 
This  little  book  iii  intended  for  the  use  of  those  who  own  or  oper- 
ate automobiles,      ll  presents  clear  and  concise  infoiuiation  on  the 
care  of   the   machinery,  devoting   special   attention   to   the   engine. 
While  it  is  elementary   and   is   intended  specially  for  tliase   who 
know  nothing  about  machinery,  it  contains  information  of  special 
value  for  all  who  have  to  do  with  automobiles,  whether  they  are 
familiar  with  machinery  and  gasoline  engines,  or  not. 


measurements.  This  book  is  especially  valuable  because  of  the 
thorough  trealment  of  the  subject  and  the  fact  that  the  most  re- 
cent developments  are  considered  although  it  is  to  be  regretted 
that  more  complete  details  of  the  electric  locomotives  could  not  be 
presented. 

Cement  and  Concrete.     By  Louis  Carlton  Sabin,  B.  S.,  C.  E.     Mc- 
Graw    Publishing  Company,    114    Liberty    street.    New    loiK. 
Cloth,  507  pages.     $5.00. 
Though   several   comprehensive   and    valuable   works    upon    rein- 
forced concrete  have  recently  appeared,  Mr,   Sabin's  book  is  the 
lirst  to  come  to  our  attention  in  which  plain  concrete  is  treated 
with  equal  fulness.     In  pursuance  of  the  expressed  purpose  of  its 
author  to  place  in  one  volume  a  connected  story  of  the  properiies 
and  use  of  cement,  Part  1.  is  devoted  to  the  classification  and  man- 
ufacture of  cement,  I'art  U.  to  the  properties  of  cement  and  the 
methods  of  testing,  Part  III.  to  the  preparation  and  properties  of 
moriar  and  concrete,  and  I'art  IV.  to  the  uses  of  mortiU-  and  con- 
crete     Of  these  sections.  Parts  II.  and  III.  are  most  timely,  sini-e 
Part  1.  is  brief  and  conventional,  and  Part  IV.  consists  in  the  main 
of  a  discussion  of  the  uses  of  reinforced  and  plain  concrete,  a  sub- 
ject essential   to  the  complete  development  of  the  scheme  of  the  book 
and  in  itself  excellently  treated,  but  which  can  be  found  more  fully 
discussed  in  other  works.     Among  the  features  of  the  book  which 
deserve    si>ecial    attention    are   the  chapters    upon    the    testing   of 
cement,   and  the  chapter   upon  the  methods  and  cost  of  concrete 
niaking,  both  of  which  subjects  are  treated  more  completely  and 
carefully  than  in  any  other  work  with  which  we  are  familiar.     The 
results  of  a  huge  number  of  interesting  tests  and  studies  are  given, 
and  these  alone  would  make  the  book  worthy  of  purchase  by  eugi- 
ueers  and  concrete  makers,  even  were  they  unaccompanied  by  the 
valuable  descriptive  and  explanatory  text. 


IMain  and  Spherical  Trigonometry.     By  I*.  A.  Lambert,  assistant 
professorof  mathematics,  Lehigh  University,  and  H.  A.  Foer- 

iug,  bead  master   of   the   Bethlehem   I'reparator^v    School.     The 

Alacmillau  Company,  New  iork,  lOO.j. 
This  book  is  evidently  intended  as  a  text-book.  Its  plan  is  to 
.show  the  relationships  between  trigonometric  functions  in  such  a 
way  a«  to  develop  the  student's  ability  to  think  them  out  aud 
apply  them.  TTie  functions  are  defined  by  means  of  projections 
which  have  become  familiar  to  the  student  through  geometry.  The 
book  contains  no  tables  of  functions.  The  work  will  lead  the  stu- 
dent to  reason  rather  than  memorize.  It  contains  many  examples 
for  practice. 

Pebmajs'ekx  Way  Iastitution  ;  JouivAal  and  Uepout  of  Pko- 
( LEUIKtiS.  Published  by  tlie  institution,  U  Grace  Church  street, 
lyondon,  E.  C.  Edited  by  Clement  E.  Strettou,  Leicester,  Eng- 
land. This  pamphlet  is  to  be  issued  monthly  and  devoted  to  the 
engineering  department  of  railways,  including  all  that  appertains 
to  way  and  works.  The  editor  announces  a  number  of  papers  on 
hand  for  publication,  and  the  journal  will  be  valuable  in  record- 
ing progress  in  the  engineering  work  of  British  practice.  This 
number  contains  papers  on  pile  driving  in  connection  with  founda- 
tions, coal  working  imder  a  railway,  the  training  and  position  of 
the  plate  layer,  and  in  addition  a  list  of  members  and  reports  of 
council   meetings. 


High-Speed  Tool  Steels.     By  L.   P.  Breckeuridge.     Circular  No.  1 
of  the  Univeraity  of  Illinois  Engineering  Experiment  Station. 

This  bulletin  gives  a  brief  account  of  the  development  of  the 
high-speed  tool  steels,  and  announces  a  series  of  investigations 
which  are  to  be  made  to  determine  the  most  economical  speeds  at 
various  feeds  and  depths  of  cuts  for  different  materials  and  different 
.sizes  of  tools,  and  also  to  determine  the  effect  of  different  angles 
of  rake  and  clearance  on  the  power  required  to  drive  the  tool.  For 
the  present,  tests  will  be  made  on  various  grades  of  cast  iron.  The 
circular  contains  several  tables,  giving  the  tabulated  results  of  the 
most  important  experiments  with  these  steels  which  have  been 
made  by  various  authorities.  Copies  of  this  circular  may  be  ob- 
tained by  addressing  the  Engineering  Experiment  Station,  Ur- 
bana,  111. 

Electric    Railways.     Theoretically   and    Practically    Treated.      By 
Sydney  W.  Ashe  and  J.  D.  Keiley.     285  pages,  172  illustra- 
tions  and    7   large   plates.     I'ubiished   by    D.    Van   Nostrand 
Company,  23  Murray  street.  New  York.     Price  $2.50. 
This   volume   treats   of   the   rolling  stock   only   and    is    intended 
for  use  in  technical  institutions  and  as  a  general  engineering  refer- 
ence book  for  those  interested  in  this  subject.     In  addition  to  the 
consideration  of  the  design  and  construction  of  the  cars,  there  are 
chapters    on    the   analysis    of    train    i)erformance,    train    recording 
aud    indicating    instruments,    electric    locomotives    and    electrical 


A  Treatise  on  Concrete,  Plain  and  Reinforced.  Jiy  Iredenck  W. 
Taylor  and  Sanford  E.  Thompson,  with  chapters  by  K.  t  eret, 
VV.  B.  Fuller,  and  S.  B.  Newberry.  John  W  iley  Ac  So^,  4^ 
East  llHh  street.  New  iork.     Cloth,  588  pages.     I  ric-e,  $.>.00. 

This  is  the  most  scientific  and  exhaustive  treatise  upon  c-oncivte 
which  has  yet  come  to  our  knowledge,  and  great  credit  is  <lue  to 
Messrs.  Taylor,  and  Thompson  for  their  careful   aud   painstaking 
labor,  evidence  of  which  is  displayed  throughout  the  book.     In  ad- 
dition to  giving  the  results  of  their  own  extensive  studies  and  re- 
search, the  authors  have  greatly  increased  the  value  of  the  work  b.\ 
adding  chapters  from  the  pens  of  the  well-known  authorities  men- 
tioned above,  and  by  obtaining  their  co-operation,  as  well  as  that 
of  others,  in  the  examination  and  criticism  of  all  the  imporuni 
subjects   presenteil.     Besides    providing   for   the    needs   of   the    stu- 
dent and  the  expert,  the  book  is  also  admirably  adapted  to  serve 
those  who  wish  to  find   in  brief  and  concise  form  directions   for 
exact  methods  of  procedure  in  making  and  laying  concrete,  special 
attention  having  been  given  to  the  needs  of  such  readers.     The  book 
has  too  many  valuable  features  to  permit  us  to  mention  them  all, 
hence  we  shall  have  to  content  ourselves  with  referring  to  only  a 
few.     Chapter  I.,  entitled  "Concrete  Data,"  consists  of  a  collection 
of  facts  in  highly  concentrated  form,  many  of  which  have  hitherto 
bec-n   obtainable   only    through   a   considerable   study    of   numerous 
books  and  periodicals.     Page  references  are  given  throughout  this 
chapter,  so  that  the  reader  may  quickly  find  the  discussion  upon 
which  any   particular  fact   is   based.     The   chapters  dealing    with 
the  composition  and  testing  of  cement,  including  that  by  Mr.  New- 
berry upon  its  chemical  composition,  are  very  thorough.     Chapter 
XL,  by  Mr.  Fuller,  on  "Proportioning  Concrete,"   is  notable  for 
the  new  methods  presented.     If  his  conclusions  are  verified  by  the 
work  of  other  engineers,  they  are   likely   to  be  of  great  value    in 
rationalizing    the    method    of    proportioning.     Mr.    Feret    gives    iir 
Chapter  XVIIl.  the  result  of  extended  studies  upon  the  action  of 
sea  water  upon  concrete.     The  theory  and  practice  of  reinforced 
concrete  are  treated  at  some  length;   simple  formul*  are  derived, 
aud  their  application  made  easy  by  the  insertion  of  tables  of  con- 
stants.    The  book  is  copiously  illustrated,  and  the  results  of  many 
hitherto   unpublished   experiments   are   included.     It   is    our   belief 
that  this  book  will  be  for  some  years  to  come  the  mast  complete 
treatise  upon  concrete  to  be  found  in   the  English  language.     \\e 
advise  all  those  interested  in  the  subject  to  add  it  to  their  libraries 
and  to  study  it  carefully. 


The    Pritfcipal    Professional    Papers    of    Dr.    J.    A.    L.    \\addell. 

Edited  by  John   Lyle  ILirrington,  Civil   Engineer.     PubhshotI 

bv  Virgil  H.  Ilewes,  245  West  107th  street.  New    iork  City. 

Cloth,  991  pages,  $.^.00. 

The  greater  portion  of  this  bulky  volume  consists  of  a  reprint 

in  chronological  order  of  Dr.   Waddell's  well  known  papers   ujwn 

structural  design,  and  the  ensuing  discussion   in  engineering  pub- 
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lioatioiis.  There  are  alsu  iucluded  severul  articles  upon  railroad 
luyiueeriiK,  a  ur.iiiber  of  essays  upuu  eugiueeriug  educaliou,  and 
various  addresses  delivered  before  the  studenbi  of  eugiueeriug  col- 
leges. A  number  of  the  papers  included,  notably  "Souii'  Dii>putod 
Points  in  ilailroad  Bridge  Designing,"  "The  Couiprouiise  Stan- 
dard System  of  Live  Loads,"  and  "Elevated  Railroads,"  were  at 
tiie  time  of  their  publication  productive  of  very  thorough  discus- 
sion by  eminent  engineers,  hence  a  collection  of  these  papers  and 
discussioos  iu  one  book  presents,  in  a  way,  a  history  of  recent  de- 
velopment in  this  country  of  the  design  of  framed  structures, 
for  this  i-eason  alone  the  book  should  be  of  value  to  younger  en- 
gineers, and  to  engineering  students,  many  of  whom  are  not  likely 
to  ever  acquire  the  publicatioua  in  which  the  original  articles  ap- 
peared. To  this  .same  cljiss  of  readers  the  addresses  to  en- 
gineering students  will  appeal  strongly,  as  they  are  full  of  good 
advice  upon  practical  questions  from  one  well  lilted  to  give  such 
advice.  Tho  paper  entitled  "The  Kansa.s  City  Flow-Line  IJridge 
Kepairs"  Is  akso  particularly  well  adapted  to  such  readers,  as  it 
l»resenLs  fully  the  method  of  solving  a  serious  problem  iu  a  limited 
time,  a  subject  not  treated  in  text  boobi  and  seldom  discussed  in 
print.  The  arlicleji  upon  engineering  education  are  well  worth 
serious  attention  by  educators,  though  we  are  afraid  that  a  gen- 
eral acceptance  of  some  of  the  views  therein  presented  is  some- 
what doubtful.  The  book  is  admirably  edited,  most  of  the  papers 
being  prefaced  by  editorial  comment  which  is  so  well  written 
and  which  shows  so  thorough  a  comprebeusion  of  the  problems 
dLscussed  as  to  form,  in  most  cases,  a  valuable  addition  to  the 
paptT  which  it  accompanies.  These  comments  are  also  of  value 
in  putting  the  reader  into  the  proper  focus  for  studying  some  of  ilie 
older  papers. 


The  Uses  of  Hydraulic  Cement.     By  Frank  Harvey  Eno. 

This  book  ia  Bulletin  No.  '2  of  Fourth  Series  of  the  Geological 
Survey  of  Ohio,  jind  is  published  under  the  authority  of  the  State. 
It  opens  with  a  statement  that  it  "deals  with  the  uses  of  hydraulic 
cement,  a  subject  on  which  much  accurate  information  is  in  ex- 
istence, though  not  well  distributed  among  those  who  have  most 
need  of  it."  Also,  "while  not  the  record  of  new  and  exhaustive 
researches''  "to  any  important  degree,"  "it  has  been  the  aim  to 
present  the  facts,"  etc.,  in  a  "simple  and  clear  manner,"  and  it 
suggests  that  "in  all  the  vast  literature  of  the  subject  no  other 
work  yet  accomplishes  this  simple  purpose."  This  statement  by 
the  State  geologist  of  the  work  of  Professor  Eno  seems  a  fair 
presentation  of  the  matter.  The  subject  is  treated  in  the  follow- 
ing order :  A  brief  history  of  cement ;  the  uses  of  cement  in  mor- 
tars; the  u.ses  of  cement  in  concrete;  specifications  for  concrete 
materials;  machinery  and  tools.  The  chapter  on  the  uses  of 
<ements  in  mortars  is  taken  up  under  headings,  the  most  important 
being  an  follows :  Development ;  advantages  of  cement  in 
lime  mortar;  natural  vs.  Portland  cement;  effect  of  various  sanda 
on  strength ;  effect  of  water  on  strength ;  permeability  of  cement 
mortar ;  effect  of  loamy  sand  upon  mortar ;  colored  mortars.  Other 
headings  of  special  interest  are :  Cement  hardened  quicksand ; 
effect  of  freezing  upon  mortar;  effect  of  heat  upon  mortar.  The 
chapter  on  the  use.s  of  cement  is  also  taken  up  quite  fully,  walls, 
abutments,  culverts  being  among  the  headings,  as  also  monolithic 
concrete  houses,  concrete  block  houses,  sea  walls,  water  pipes, 
tunnels,  ties  and  rail  beds,  sidewalks,  posts,  telegraph  poles.  "The 
uses  of  cement  in  reinforced  concrete"  necessarily  treats  of  things 
new,  and  needs  to  be  up  to  date,  and  seems  to  be  eflScient  in  this 
particular.  The  description  of  various  systems  includes  Monier. 
Hoebling,  expanded  metal.  Melan,  Thacher,  Hennebique,  Kansome, 
Weber,  Kahn,  Columbian  Cumming,  De  Man,  and  Luten.  Concrete 
piles  are  touched  upon,  special  note  being  taken  of  the  Ciushing, 
Raymond  and  Ilennibique  forms.  Many  pages  are  given  to  specifi- 
cations for  cement  or  concrete  in  various  forms,  and  the  final 
chapter  takes  up  machinery  and  tools,  crushers,  screens,  mixers  and 
others.  The  book  is  profusely  illustrated,  and  contains  a  number 
of  tables.  It  neither  docs,  nor  pretends  to  do,  much  on  the  theo- 
retical or  mathem.Ttical  side  of  the  subject.  It  is  a  very  cred- 
itable production.  Nearly  every  engineer  knows  something  of 
parts  of  what  the  book  covers,  but  there  are  few  who  cannot  find 
considerable  that  is  new  and  well  worth  while  among  the  many 
things  contained  in  its  247  pages. 


The  Strategy  of  Great  Railroads.     By  Frank  II.  Spearman.     New 
York:     Charles  Scribnor's  Sons. 

Usually  the  author  of  a  book  states  its  purpose  in  a  preface. 
In  the  present  instance  there  Ls  no  preface,  so  that  the  reader 
must  infer  its  scope  and  objects  from  the  contents.  It  consists 
»»f  a  .series  of  articles  In  which  are  described  the  origin  and  origi- 
nators,   the    locality    oocnpied.    the  sources   and   character    of    the 


traffic,  the  managers,  management,  and  opetdtion  of  eleven  of  the 
great  railroad  systems  of  the  country.  These  are  the  New  York 
Central,  I'eunsylvania,  Harriman  and  Hill  Lines,  Wabash  Sys- 
tem, Gould  lines,  Rock  Island  System,  Atchison,  Topeka  &  Santa 
Fe,  Chicago,  Milwaukee  &  St.  Paul,  Chicago  &  Northwestern,  and 
the  Chicago  &  Alton  systems.  Accompanying  each  of  the  articles 
is  a  map,  showing  the  location  of  the  main  lines  and  all  their 
ramifications.  About  twenty  pages  of  large  typo  are  devoted  to 
each,  so  the  descriptive  matter  is  necessarily  brief  and,  happily,  is 
concise.  It  may  be  said  that  any  one  wanting  to  get  a  general 
idea  of  the  extent,  location  and  traffic  of  the  great  railroad  lines 
of  the  country  can  do  so  more  quickly,  and  with  the  expenditure 
of  less  time  and  labor — and  more  agreeably,  too^ -f rom  this  book 
than  he  probably  could  from  any  other  source.  Generally,  what 
is  said  iu  it  is  laudatory  and  commendation  of  the  lines,  their 
officers  and  their  management.  There  is  little  or  no  criticism  of 
any  of  these,  and  the  book  reads  as  though  the  author  wrote  with 
tree  pa.sses  in  his  pocket.  But  it  is  impossible  to  go  through  the 
book  without  being  interested  in  it,  although  there  is  a  kind  of 
hustling  tone  about  some  of  the  writing  which,  at  times,  rouses 
di.ssent  and  excites  the  reader  to  pencil  interrogation  marks  on  the 
margins.  The  execution  of  the  maps,  however,  cannot  be  classed 
among  its  lesser  deficiencies.  In  the  production  of  some  of  them 
the  main  idea  in  the  mind  of  the  draughtsman  must  have  been 
that  the  shortest  distance  between  two  points  is  a  straight  line, 
and  all  of  them  have  the  fault  of  the  diagrams  published  in  rail- 
road guides  and  folders,  in  which  the  bases  and  perpendiculars 
of  triangles  have  a  propensity  of  assuming  the  position  and  dimen- 
sions of  hypothenuses.  A  good  set  of  maps,  showing  the  real 
location  of  the  different  lines,  would  add  immensely  to  the  value 
of  the  book.  On  page  21*J  the  weight  of  the  consolidation  engines 
on  the  Alton  Itaiiroad  is  given  as  105  tons.  What  is  probably 
meant  is  ItKi.OOU  pounds.  But  the  book  has  the  primary  merit  of 
being  interesting,  concise,  and  is  well  printed  iu  large  type,  and  in 
these  days  of  much  writing  and  printing,  the  reader  will  be  grate- 
ful for  these  merits. 


NEW    CATALOGS. 

IX     WIUTING    JOU    TUESE    CATALCXiS    PLEASE    MtiSTION    TUIS    PAPEK. 

Inteqbatiko  Wattmeters. — Folder  No.  4047  from  the  Westing- 
house  Electric  &  Manufacturing  Company,  Pittsburgh,  Pa.,  de- 
scribes their  new  type  B  integrating  wattmeter. 

LiniNG  Magnets. — The  Electric  Controller  &  Supply  Company 
of  Cleveland,  Ohio,  are  sending  out  a  bulletin  which  describes  their 
lifting  magnets,  and  presents  several  interesting  illustrations  of 
work  which  may  be  handled  to  advantage  with  them. 

Jeehiey  I*ulvehizeks. — Bulletin  from  the  Jeffrey  Manufactur- 
ing Company,  Columbus,  Ohio,  emphasizing  the  important  features 
of  their  swing  hammer  pulverizers,  which  have  renewable  breaker 
plates,  screen  bars  and  chilled  linings. 


Revolution  in  Boring. — The  Davis  Expansion  Boring  Tool 
Company,  202  Commercial  Street,  St.  Louis,  Mo.,  have  published 
a  small  folder  which  describes  and  considei's  the  advantages  of  their 
new  boring  bar,  which  is  specially-  adapted  for  boring  car  wheels. 

Electrical  Apparatus. — The  following  bulletins  have  been  re- 
ceived from  the  Westinghouse  Electric  &  Manufacturing  Company, 
I'ittsburgh,  Pa. :  No.  1,102,  Westinghouse  direct  current  multiple 
arc  lamp  for  110  and  22U  volts ;  No.  1,104,  portable  instruments, 
and  1,113,  belted  type  rotating  field  alternators. 


P^NGiNES  AND  BoiL£BS. — The  Atlas  Engine  Works,  Indianapolis. 
Ind.,  have  just  sent  out  two  very  attractive  catalogs,  one  describing 
their  Atla.s  water  tube  boilers  and  the  other  their  medium  speed 
engines.  The  latter  contains  some  very  interesting  information 
anrl  data  for  engineers. 


Columbia  Sander. — We  have  received  a  handsome  catalog  from 
the  American  Wood  Working  .Machinery  Company,  136  LibertJ 
street.  New  York,  entitled  "Success  of  the -Columbia  Sander," 
which  describes  in  detail  th<'  essential  features  of  this  machine,  and 
presents  a  number  of  strong  testimonials  from  users.  This  sander 
is  described  on  another  page  of  this  issue. 

Friction  Draft  Gears. — The  Gould  Coupler  Company,  No.  1 
W.  .'^4th  Street,  New  York,  have  issued  a  handsome  catalog  describ- 
ing their  new  friction  draft  gears  for  pa-ssenger  and  freight  cars 
anrl  l(K()iiiotives  and  aj.so  a  friction  buffer  for  passenger  coaches, 
baggage  and  express  cars.  The  construction  of  these  gears  is  very 
simple  and  a  number  of  tests  are  reported,  which  show  that  it  has 
a  high  capacity  with  a  iBall  r«o*il  aetioa. 
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LKiiiTiNG. — The  Crocker-Wheeler  Company  publisheil  during  the 
\itional  Electric  Light  Association  Convention  at  Denver  a  pam- 
,l,let.  entitled  "The  Vital  Subject  Is  Lighting."  The  cover  illus- 
!  rates  a  broncho-busting  exhibition,  which  was  given  in  honor  of 
lie  delegates,  while  the  pamphlet  itself  considers  the  equipment 
Manufactured  by  this  company  for  supplying  lighting  for  anything 
from  a  yacht,  or  house,  to  the  streets  of  a  large  city. 

TuRKAD  Milling  Machine. — We  have  just  received  from  the 
I'ratt  &  WTiitney  Company,  111  Broadway,  New  York,  a  unique 
souvenir  mailing  card.  Moving  a  small  catch  allows  part  of  the 
Lack  to  spring  open,  and  displays  a  folder  which  illustrates  several 
,,ieces  of  work  done  on  a  Pratt  &  Whitney  thread  milling  ma- 
.  hine,  and  emphasizes  the  great  economies  afforded  by  this  ma- 
chine on  certain  classes  of  work  by  giving  the  time  which  was 
r.Hiuired  to  finish  the  various  pieces. 

An  EI.ECTBIFIED  Railway  Shop  Described  by  Its  Mechan- 
u  AL  Engineer.— Bulletin  No.  58  from  the  Crocker-Wheeler  Com- 
pany, Ampere,  N.  J.,  contains  a  reprint  in  abridged  form  of  the 
series  of  fourteen  articles  on  the  application  of  individual  motor 
.1  rives  to  the  old  machine  tools  at  the  McKees  Rocks  shops  of  the 
Pittsburgh  &  Lake  Erie  Railroad,  which  appeared  in  this  journal 
Leginning  April,  1908.  This  bulletin  will  be  of  value  to  those 
interested  in  the  application  of  motor  drives  to  either  new  or  old 
machine  tools. 

Roller  Rearinus.— The  Hyatt  Roller  Rearing  Company,  Har- 
rison. N.  J.,  has  is.sued  a  very  unique  bulletin,  entitled  "With  Go<id 
Ammunition  and  a  Dead  Stire  Aim  You  Can  Always  Count  on  a 
Rag  Full  of  Game."  At  the  top  of  each  page  is  a  small  engraving 
showing  .some  .scene  in  the  progress  of  a  hunt,  and  beneath  this  is 
an  appropriate  selection  from  tlio  records  of  the  .sales  department. 
The  first  page  is  entitled.  "Good  Ammunition,"  and  shows  two  of 
the  standard  Hyatt  shjifting  boxes,  and  under  "Straight  to  the 
Heart"  is  a  report  of  a  comparative  test  betwet^n  Hyatt  roller 
l^earings  and  ordinary  babbitted  bearings. 


A  Long  Steel  Coal  Trestle. — The  Maryland  Coal  Company  has 
ordered  a  steel  frame  coal  trestle  272  ft.  long  and  25  ft.  wide. 
with  steel  tipple  house  99  ft.  x  2o  ft.  for  their  mines  at  Wendel, 
Taylor  county,  W.  Va.  The  contract  has  been  placed  with  Wm. 
R.  Scaife  &  Sons  Company,  Pittsburgh,  Pa. 


Mr.  J.  B.  Hicks,  representing  C.  A.  Willoy  and  the  David  B. 
Crockett  Company,  distributed  attractive  souvenirs  at  the  Man- 
hattan Beach  conventions.  The  knives  presented  by  C.  A.  Willey 
are  of  excellent  quality  and  are  specially  appreciated.  The  per- 
I>etual  calendar  with  clock  attached,  presented  by  the  David  B. 
Crockett  Company,  was  one  of  the  most  attractive  souvenirs  at  the 
conventions.  "    >f      ;  ■    , 


Amekican  Steel  Foundkies. — This  company  announces  the  re- 
ceipt of  an  order  from  the  Atlantic  Coast  Line  for  1,000  cast  steel 
body  bolsters  for  30-ton  box  cars,  to  be  built  at  the  .shops  of  the 
South  Atlantic  Car  &  Manufacturing  Company,  at  Waycross.  Ga. : 
and  2,000  cast  steel  body  bolsters  for  the  same  class  and  capacity 
cars  to  be  built  by  the  Western  Steel  Car  &  Foundry  Company, 
at  their  Anniston  plant. 


Condensers.— The  W.  H.  Riake  Steam  Pump  Company  of  Hyd<' 
Park,  Mass.,  have  just  printed  an  attractive  catalog.  No.  25,  which 
describes  the  jet  surface  condensei-s  manufactured  by  them.  These 
range  in  size  from  the  horizontal  jet  c-ondenser  of  800  IKs.  capacity 
in  .steam  condensed  per  hour,  to  20,000  lbs.;  while  the  twin  simple 
and  compound  air  pumps  and  jet  condensers  range  in  capacity 
from  38,700  lbs.  of  steam  condensed  per  hour  to  13.^>,000  lbs. 
Measured  by  the  same  standard,  the  surfa<e  condensers  with  air 
and  circulating  pumps  are  built  in  sizes  ranging  from  4.100  to 
40,(100  lbs.  capacity. 


Westinoitouse  Electric  and  Mfo.  Company. — Tliis  company 
has  just  closed  a  contract  for  the  equipment  of  the  uuiin  generating 
station  and  four  rotary  converter  substations  of  the  Cincinnati 
Northern  Traction  Co.  The  power-house  will  l>e  located  at  Hamil- 
ton. Ohio,  and  the  original  installation  will  be  of  5,000  k.w  ca- 
pacity, with  provisions  for  ultimately  increasing  it  to  10,000  k.w. 
In  the  generating  station  will  be  located  three  1,500  k.w.  and  one 
500  k.w..  3-phase,  rotating  field,  enclosed  turbo-type  generators,  and 
three  300  k.w.  rotary  converters.  Each  generator  will  be  driven 
by  a  Westinghouse-Parsons  steam-turbine  and  excited  b,v  a  direct- 
current  generator  attached  to  the  end  of  the  turbine  shaft  from 
which  its  power  will  be  derived.  Each  substation  will  contain  a 
300  k.w.  rotary  converter  supplied  by  three  33,000-375  volt  step- 
down  transformers.  All  transformers  are  of  the  oil  insulated  self- 
cooling  type.  Besides  the  above,  the  contract  includes  all  neces- 
Kiiry  switchboards  and  protective  devices  for  the  control  and  pro- 
le,tion  of  apparatus  in  the  power-house  and  rotary  stations. 


NOTES. 


.\rnolo  Company. — This  company  has  just  commenced  the  in- 
stallation of  a  complete  light,  heat,  power  and  comi)re.s.sed  air 
e«|uipment  at  the  new  Missouri  Pacific  shops,  at  Sedalia,  Mo.,  all 
material  having  been  purchased. 


Diamond  Chain  and  Manufactuuino  Company.— Mr.  W.  P. 
Culver,  formerly  with  the  Cleveland  Motor  Car  Company,  has 
been  appointed  eastern  representative  of  the  Diamond  Chain  & 
•Manufacturing  Company  of  Indianapolis,  Ind.,  with  headquarters 
in  New  York. 


K^rNNIt•OTT  Water  Softener  Company.— This  company  an- 
nounces that  the  Booth  Water  Softener  Company,  126  Liberty 
street.  New  York,  has  passed  into  their  control  and  will  represent 
them  in  the  East. 


ExiKLLENT  Dining  Car  Service.— No  feature  of  traveling  is 
moi-e  thoroughly  appreciated  than  acceptable  dining  car  senic«» 
.V  group  of  railroad  men  met  in  the  dining  car  of  the  B.  &  O.  H 
p.  ni.  train  from  Washington  to  New  Y<»rk.  reaching  New  York 
at  S  p.  m.  on  time.  They  agreed  that  the  dining  car  service  was 
the  best  they  had  ever  enjoyed,  the  menu  being  as  follows: 

Royal  Rlue  Line,  Dining-  Oar  Service,  Dinner.- — .Vstrachan 
caviar;  onion  Boup,  au  gratin;  .strained  chicken  gumbo:  radishes, 
cucumbers,  salted  almonds.  Baked  Delaware  .shad.  Venitienne: 
sliced  tomatoes.  Soft-shell  crabs,  saute  ineuniere.  r>ard'd  fillet 
of  beef,  au  jus;  roast  spring  lamb,  mint  jelly;  mafshed  potatoee. 
new  potatoes,  rksole;  string  beans:  asparajrus.  an  Beurre.  Roast 
Philadelphia  squab,  au  Oresson.  Claret  wine  pimch.  Heart  let- 
tuce, au  Ma.vonnaise.  Pistache  ice-cream,  macaroons,  lemm  me- 
ringue pie.  strawberry  short  cake.  Nabisco  stigar  wafers.  Cali- 
fornia cherries.  Roquefort  and  Neufchatel  cheese,  toasted  crack- 
ers.    Black  coflFee.     Creme  de  menthe. 


Wejstinghouse  Friction  Draft  Gear. — The  Westinghouse  -\ir 
Brake  Company  has  just  received  orders  from  the  Baltimore  &  Ohio 
Railroad  system  for  the  equipment  of  10,000  of  their  cars  with 
Westinghouse  friction  draft  gear.  This  will  make  a  total  of  25,000 
cars  on  the  system  equipped  with  this  device.  It  is  interesting  to 
note  in  this  connection  that  the  Pennsylvania  system  has  now  a 
total  of  70.000  cars  equipped  with  this  draft  gear.  This  indicates 
how  favorably  the  managers  of  the  large  railroad  systems  look 
upon  this  apparatus  for  the  dissipation  of  shocks  in  the  handling 
cf  long  trains  composed  of  heavy  cars.  One  of  the  features  of  the 
*ests  shown  the  visiting  members  of  the  International  Railway 
Congress  when  they  were  at  East  Pittsburgh  was  the  efficacy  of 
this  apparatus  to  save  wear  and  tear  on  rolling  stock. 


New   England  Seacoast. — This  seacoast.   the  ideal   recreation 
ground  during  the  summer,  is  preparing  to  welcome  her  visitors. 
In  a  short  while  the  beautiful  North  Shore  of  Massachusetts,  in- 
cluding   Mancheeter-by-the-Sea.     ^farhlehead.     Clifton.     Rockport. 
Devereux.    Gloucester,    etc.,    will    be    festive    resorts,    assembling 
together  the  foreign   emba.ssadors   and   Washington  diplomats   who 
especially  favor  this  .<»ection.     Hampton   and   Rye  beaches   in   New 
Hampshire,  delightful  pleasure  resorts,  in  a  few  weeks  will  harbor 
thousands  of  amusement  seekers ;    York,   Kittery  and    Kennebunk 
are  ready  for  the  cottagers.     Old  Orrhard   will  appear  more  smil- 
ing than  ever  this  year.     Portland  frontintr  on  Ca.sco  Bay  and  the 
delightful   islands  have  donned   their   summer   apparel.      North   of 
Portland   the  shore   resorts    to  Bar    Harbor  and   beyond    in   New 
Brunswick   are   ready  for  the  summer   influx.      You   can  scarcely 
appreciate  the  beauties  of  the  sea  coast  without  a  visit ;  but  there 
are   two  publications    which    will   do  much   to   enlighten    you.      A 
beautiful  portfolio  containing  twenty-eight  half-tone   reproductions 
of  seashore  views  will  he  mailed  bv  the  General  Passenger  Depart- 
ment, Boston  &  Maine  Railroad.  Boston,  upon  receipt  of  six  cents, 
and    a    descriptive   booklet    entitled.    ".^11    .\long    Shore,"    will    bt 
mailed  upon  receipt  of  two  cents  in  stamps. 
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Manmko,  Maxwkll  &  MooBE,  iNtoRPOBATED. — On  May  31st  a 
very  strong  t-orporation  was  formed  unrler  the  laws  of  New  Jersey, 
coiisistinj;  of  (he  well-known  house  of  Manning,  Maxwell  &  Moore 
and  its  allied  mauufaituriiig  companies,  the  Shaw  Electric  Crane 
Company,  the  Ashcroft  Manufacturing  Company,  the  Consolidated 
Safety  Valve  Company,  the  Hayden  &  Derby  Manufacturing  Com- 
pany, the  Hancock  Inspirator  Company  and  the  United  Injector 
(.'omi)any.  The  olBcers  of  the  new  concern  are :  Charles  A.  Moore, 
president :  John  N.  Derby,  vice-president ;  Martin  Luscomb,  vice- 
president ;  Stephen  B.  Aller,  vice-president;  Colby  M.  Chester,  Jr., 
trerisun-r:  J.  II.  Blue,  assistant  treasurer;  Charles  Arthur  Moore, 
Jr.,  secretary,  and  Merle  S.  Clayton,  assistant  secretary. 


CiiHAGO  P:«EUMATic  TooL  COMPANY. — Mf.  J.  W.  Duntley, 
(iresidont  of  this  company,  has  returned  from  Europe  with  orders 
fur  .''.400  pneumatic  tools,  representing  a  value  of  more  than  $."iOO,- 
tKX).  His  trip  wa.s  remarkably  successful,  and  on  the  Continent 
it  wa.s  found  necessary  to  establish  manuf.icturing  facilities  by  the 
imirhase  of  the  factory  and  business  of  E.  G.  Eckstein,  Berlin, 
(lerniany.  Also  that  of  the  Lencke  Company  at  St.  Petersburg. 
Thus  has  become  neces.sary  because  of  the  rapid  introduction  of 
pneumatic  tools  into  shop,  building  and  other  large  industries  on 
(ho  Continent.  All  foreign  countries  being  well  equipped  with 
electricity,  the  electric  drill  seems  destined  to  rival  the  air  drill, 
.iml  open  up  a  new  field  for  this  company  abro.id.  'Ilie  English 
•  ompanv  has  won  its  suits  cov(?ring  52  claims  concerning  jineu- 
iii.itie  haninu-rs.  thus  placing  this  company  in  a  specially  strong 
[Nisition  with  reference  to  its  patent.s.  The  plant  at  Fraserburgh, 
Scotland,  is  now  in  full  operation.  The  month  of  May  has  brought 
the  l.irgest  vohuue  of  busine.ss  in  the  history  of  (he  Chicago  Pneu- 
ni;i(i«*  Tool  Company. 


Kfnnicott  Wateb  SoiTENER  COMPANY. — This  company  has  ac- 
«iuired  .sM'veral  acres  of  land  at  Chicago  Ileight.s,  Illinois,  and  is 
(••inslrucdng  a  new  plant,  the  present  quarters  at  ,'1.^>th  and  Butler 
Streets.  ('hifa;;o,  having  proved  entirely  !na<le(iuate  to  the  needs 
of  its  constantl.v  growing  business.  The  now  plant  will  consist  of 
a  main  building  S(>  ft.  wid(^  by  .100  ft.  lonjr,  together  with  an  o(h<  e 
liuilding  arranged  for  office,  drafting  room  an<l  laboratories.  -W)  ft. 
I».v  -IG  ft.,  two  stories  high.  The  other  buildings  will  consist  of  a 
j>ower  house  40  ft.  by  50  ft.,  and  a  machine  shop  35  ft.  by  80  ft. 
The  buildings  will  be  of  briik.  steel,  and  tile  construction  through- 
out. The  main  building  is  to  l)e  equipped  with  a  traveling  crane  of 
SO  ft.  span,  the  crane  being  arranged  to  cover  the  entire  area  of  the 
building,  the  roof  of  which  is  in  a  single  span.  Tlie  .vard  space  is 
to  be  covered  with  a  traveling  crane  of  2(»  ft.  span,  erected  upon 
st«H>l  po.sts.  Provision  is  made  for  the  entrance  of  cars  into  the 
main  buildin;;.  so  that  loading  and  unloading  may  be  done  under 
cover.  .Ml  t<Mds  ai*e  to  be  equipped  with  individual  motor  drive. 
r.,jirge  purcha.ses  of  machinery  have  been  made  to  supplement  the 
e<iuipment  already  in  use. 


Boston  &  Maine  Railroad. — ■  The  pamphlet  entitled  "Hunting 
and  Fi.shing,"  i.ssued  by  this  road,  would  stir  the  blood  of  those 
who  understiind  the  woods  and  know  the  effect  upon  a  busy  life  of 
a  .>«)journ  near  to  nature.  This  pamphlet  de.seribes  the  Range|.>y 
lake  country,  the  I>ead  River  region;  the  upper  Kennebec;  Moose- 
head  lake  and  vicinity;  the  .VrwMstook  region;  Washington  Coun- 
ty, .M.iine,  the  lakes  of  .\ew  llaMipshire.  the  fishing  of  the 
White  Mountain  region;  Pennigewassete,  Conn..  lakes;  I,ake 
Champlain ;  Canadian  Provinces  and  Newfoundlntul.  The  pam- 
phlet contains  an  excellent  m.ip  of  the  New  England  fishing  and 
hunting  resorts,  and  the  attra<'tions  of  these  regions  are  presented 
in  such  a  way  as  to  lead  the  hunter  or  fisherman  to  immefliately 
look  over  his  tackle  and  outfit  for  a  dream  of  an  outing,  which 
must  necessarily  eventually  lead  to  a  visit  to  this  country.  Copies 
of  this  pamphlet  and  the  fish  and  game  laws,  also  other  excellent 
literature  may  be  had  upon  application  to  Mr.  D.  .T.  Flander<?. 
general  pa.ssenger  and  ticket  agent,  Boston  &  Maine  Railroad. 
Boston.  Mass.  This  department  also  announces  the  resumption 
of  through  train  service  for  the  season  of  1I>0.5  on  the  Connecti- 
cut River  line  between  New  York,  Portland.  Poland  Springs, 
Bar  Harbor,  the  Maritime  Provinces.  White  Mountain  resorts, 
Montreal  and  Quebec.     


CONVENTION  EXHIBITS. 


.Vt  the  exposition  in  connection  with  the  Manhattan  Beach  con 
ventions  of  the  Master  Mechanics'  and  Master  Car  Builders'  aaso- 
ciafions  the  following  were  among  the  exhibitors  present : 

.\cme  White  I^ead  &  Color  Works,  Detroit,  Mich. 


Adreon  Company,  St.  Louis,  Mo. 

Ajax  Metal  (Jompany,  Philadelphia,   Pa. 

American  Balance  Valve  Company,  Jersey  Shore,  Pa. 

American  Brake  Shoe  and  Foundry  Company,  Mahwah,  N.  J. 

American  Lock  Nut  Company,  Boston,  Mass. 

American  Nut  &  Bolt  Fastener  Company,  I'ittsburgh,  I'a. 

American  Steam  Gauge  &  Valve  Manufacturing  Company,  Boston, 

Mass. 
American  Steel  Foundries,  New  York. 
Andrews,  J.  S.  &  Co.,  New  York. 
.\uglo-American  Varnish  Company,  Newark,  N.  J. 
Baldwin  Locomotive  Works,  Philadelphia,  Pa. 
B.iltiniore   Railway    Specialty   Company,   Baltimore,   Md. 
Besly,  C.  II.,  &  Co.,  Chicago.  111. 
Bettendorf  Axle  Company,  Davenport,  la. 
Bordo,  L.  J.  Company,  Philadelphia,  Pa. 
Bowser,  S.  F.,  &  Co.,  Fort  Wayne.  Ind. 
Bradford  Draft  Gear  Company,  Chicago,   111. 
Browning  Engineering  Company,  Cleveland,  O. 
Buckeje  Steel  Castings  Company,  Columbus,  O. 
Buda  Foundry  &  Manufacturing  Company,  Chicago,  III. 
Butler  Drawbar  Attachment  Company,  Cleveland.  O. 
Care.v,   Philip,   Manufacturing  Company,   Locklan<I,  Cincinnati,  O. 
Chicago  Car  Heating  Company,  Chicago,   111. 
Chicago  I'neumatic  Tool  Company,  Chicago,  111. 
Cleveland  Car  Speeialtv  Company,  Cleveland,  O. 
Cleveland   City   Forge  &  Iron  Company. 
ConmuTcial   .\cetylene  Company,   New   York. 
Consolidated  ("ar  Heating  Company.  Albany.  N.  Y. 
Consolidated   Railway   Electric   Lighting  &    Equipment    Company. 

New  York. 
Davis  Expansion   Boring  Tool  Compan.y,  St.  I^uis,  Mo. 
Dearborn  Drug  &  Chemical  Works,  Chicago  and  New  York. 
Detroit  (Jraphite   Manufacturing  Company.  Detroit,  Mich. 
I)etn)it  Lubricator  Company,  Detroit.  Mich, 
Diamond   Machine  Company,   Providence,  R.  I. 
DickiuMiu,   Paul.   Chicago,    111, 

Dixon  Crucible  Company,  ,Tos,,  .Jersey  City.  N.  J, 
Dinier  «&  Co,,  Chicago.  III. 

Edw.irds  ("onii>any.  The  ().  M..  Sjracuse,  N.  Y. 
Electric  Controller  &  Supply  Company,  Cleveland,  O. 
i;iectro-Dyn:iniic   Company.   Bayonne.   N.  J. 
Falls    Hollow   Sfaybolt  Company.  Cuyahoga   Falls,  O. 
Farlou    Draft  (iear  Compan.v.   P.altimore,   Md. 
Federal  Company.  Chicago,  III. 
I'lanner.v   P.olt  Compan.w  I'ittsburgh.   Pa. 
Foster  JOngineering  Company,   Newark.  N.  .T. 
Fr.uiklin   Manufacturing  Company.   Franklin.   Pa. 
Franklin  Railway  Supply  Company.  Franklin.  Pa. 
Frost   Itaihvay   Sui)ply  Company,  Detroit,  Mich. 
(Jenenil   Electric  Company,   Schenectady,   N,   Y. 
Gould    Coupler   Company,   New   York. 

Hicks.  .1,   D..   representing  C.  A.  Willey  and  the  David   B.  Crock- 
ett   Co. 
Independent    Pneumatic   Tool   Company,   Chicago   and    New   York. 
.Ten kins  Bros.,   N«w   York. 

Kennicott   Water  Softener  Company.  Cliicago. 
.McConwav  &  Torley  Companv.  I'ittsburgh.  Pa. 
.McCord  &  Co..  Chicago.  III. 
Nathan   Manufacturing  Company.  New  York. 
National  Malleable  Castings  Company.  Cleveland,  O. 
.N'ew  Jei-sey  Ttd)e  Conijiany.  Newark.  N.  .T. 
Norton  (Ji'iiditiir  <'omii;u;,v.   Worcester,  Ma.ss. 
Pittsburg  Spring  &  Steel  Company,  Pittsburgh.  Pa, 
Safety  Car  Heating  &  Lightins:  Company,  New  York. 
Saint  Tvonis  Car  Companv,   Saint   Ivouis,  Mo. 
Shelby  Steel  Tube  Company,  Pittsburgh.  Pa. 
Standard  Car  Truck  Companv,  Chicago.  III. 
Stand.ird  Coupler  Companv,  New  York. 
Standard  Steel  Works.  Phil.idelphia,  Pa. 
Star  Brass   Mnnufacturing  Company.   Boston.  Mass. 
T.  IT.  Symincton  Company.  Calvert    Building.  Baltimore.  Md. 
Thomjisoji,  C.  A..  St.  Louis,  Mo. 
Cnderwood.  IT.  B.  &  Co..   T'hil.idelphia.   Pa. 
Walworth  Manufacturing  Company,  Boston,  Mass. 
WcstinsrlK)iis"   .\ir   Brake  C<imi>;my.    Pittslairirh.  Pa. 
Westinghouse    .\ir    &    .\ntomatic    Steam     Coupler    Company, 

-TyOtiis,  Mo. 
Westinghouse  T'^lectric  &  Manufiicturins:  Company.  Pitt.sbursh 
Wood.  C.  S.,  Chicago,  III, 

Woods  M;iehine  Compan.v,  S.   .\..  Boston,  Mass. 
Yale  &  Towne  Manufjicturing  Company,  New  York. 


St, 
Pa. 


W.VNTED — Foremnn  for  tool  department  of  large  engineering 
works.  Must  be  first-cla.ss  nuin.  Apply  stating  experience  and 
giving  references.  "C."  .Vmeijican  Enci.nek':  ano  RAli.noAD  .TouR- 
NAf..   140  Na.ssau  .street.  New  York. 


W.\NTED — fJenenil  storekeeper  for  large  engineerinji  works 
and  foundr.v.  Must  be  cfmipetent  man.  Apply  stating  experience, 
salarv  expected,  and  giving  references.  "C."  American  Engineer 
.XNP   Raii-Roap  .TnruN.M,.   140  Nassau    street.   New  York. 


W.VNTED — Position  by  a  ma.ster  mechanic  with  fifteen  .vears' 
experience  in  charge  of  large  shops.  Would  accept  position  as 
mechanical  enjrineer  or  take  charge  of  manufacturing  plant. 
Boiler  work  and  desijrn  a  .<!pec5alty.  Would  not  object  to  travel. 
.\ddress  "A,'*  care  Editor  American  Engineer. 


ViciLsr,  1905. 
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STEEL  FREIGHT  CAR  DESIGN. 

BY   C.    A,    SELEY. 


In  an  address  delivered  before  students  and  professors  of 
Purdue  University,  Mr.  C.  A.  Seley,  mechanical  engineer  of 
Ihe  Chicago,  Rock  Island  &  Pacific  Railway,  presented  argu- 
ments worthy  of  the  widest  circulation.  The  very  successful 
cars  of  his  design  now  running  on  the  Norfolk  &  Western, 
the  Seaboard  Air  Line,  the  Louisville  &  Nashville  and  the 
"  'Frisco  System"  support  the  views  of  Mr.  Seley.  These  cars 
have  all  been  illustrated  in  this  journal.  The  portions  of  the 
address  .referring  to  steel  frame  cars  are  reproduced  as  fol- 
lows: 

Steel  underframe  cars  do  not  employ  truss  rods  as  a  rule. 
The  sills  are  generally  deep  in  section  in  the  center,  tapering 
to  a  lesser  depth  at  the  ends,  the  shape  employed  being  gen- 
erally called  fish-bellied.  This  is  not  strictly  correct,  as  the 
ideal  shape  should  take  into  account  the  reaction  of  the  load 
beyond  the  bolsters  in  determining  the  section  at  any  point 
between  the  bolsters.  This  construction  gives  the  greatest 
economy  of  material  used  in  the  sills,  and  while  readily  pro- 
duced by  the  builders  they  are  sometimes  an  embarrassment 
to  the  railroads,  when  it  is  necessary  to  repair  them  on  ac- 
count of  a  lack  of  facilities.  They  are  either  a  pressed  shape 
or  a  sheared  plate,  reinforced  with  angles  at  the  edges.  Very 
deep  sills  also  interfere  with  free  inspection  under  the  car. 

Suppose  we  undertake  to  make  the  entire  framing  of  a  box 
car  of  steel,  working  in  the  truss  idea,  not  using  truss  rods 
nor  girder  side  sills.  We  will  use  a  steel  channel  for  the  lower 
chord  or  side  sill  and  an  angle  for  the  upper  chord  or  plate. 


For  the  verticals  and  diagonals,  which  in  car  building  par- 
lance are  posts  and  braces,  angles,  channels,  I  beams  and  Z 
bars  are  applicable,  as  follows:  Angles  for  corners,  I  beams 
for  end  intermediate  posts,  which  are  of  special  value  for 
strengthening  the  ends  of  the  car,  the  notoriously  weak  part 
of  a  wooden  car.  Channels  for  door  posts  and  end  plates  and 
channels  or  Z  bars  for  side  posts  and  braces  and  end  braces. 

Investigation  of  a  steel  side  framing  for  a  car  will  surprise 
one,  to  find  how  light  a  section  can  be  used  for  the  vertical 
strength  required.  This  is  due  to  the  great  depth  available 
for  the  truss.  There  is,  however,  another  element  to  con- 
sider, which  is  not  met  with  in  bridge  calculations.  Cars 
have  to  be  constructed  to  carry  flowing  loads,  as  of  grain, 
coal,  etc.,  and  the  sides  have  to  stand  a  stress  which  has  a 
bulging  effect.  A  side  framing,  calculated  only  for  the  ver- 
tical load  will  not  be  strong  enough,  although  it  is  by  no 
means  necessary  to  use  sections  heavy  enough  to  withstand 
the  calculated  side  thrust  of  the  flowing  load.  The  reason  for 
this  is  an  important  one.  It  has  been  noted  in  the  analysis 
of  a  wooden  car  framing  that  the  tension  members  were  rela- 
tively weak,  being  light  rods.  The  wooden  posts  have  to 
stand  the  side  thrust  strains.  In  a  steel  car  frame  as  above 
described,  the  members  being  riveted  top  and  bottom,  the 
verticals  are  tension  members  in  fact,  and  their  own  inherent 
strength  against  bulging  is  reinforced  by  their  lading  giving 
them  a  bowstring  effect. 

One  railroad  built  a  lot  of  box  cars,  using  the  lightest  stand- 
ard weight  of  3-in.  channel  for  the  intermediate  verticals  and 
diagonals  of  the  side  framing.  There  was  no  question  of  the 
vertical  strength,  but  the  design  had  no  precedent  by  which 
to  judge  of  the  effects  of  lateral  thrust.  These  cars  have  been 
in  service  about  four  years,  and  numerous  examinations  have 
disclosed  no  signs  of  bulging,  and  as  the  road  in  question  has 
recently  added  a  large  lot  of  these  cars  to  their  equipment, 
there  was  probably  no  mistake  made  in  the  original  design 
in  trusting  to  the  light  sections  used. 

Prior  to  making  that  design  some  interesting  experiments 
were  made  with  a  wooden  model,  which  consisted  only  of  the 
side  frames  and  floor,  supported  on  the  four  points  corre- 
sponding to  the  ends  of  the  body  bolsters.  In  the  model,  which 
was  1-12  size  the  sills,  and  plates  were  cut  down  so  as  to  have 
almost  no  strength  as  beams.  The  verticals  and  diagonals 
were  notched  over  the  top  and  bottom  members,  the  whole 
framing  and  floor  weighing  but  2%  lbs.  This  was  filled  with 
cast  iron  washers,  arranged  symmetrically,  corresponding  to 
the  lading  the  full  length  of  a  car,  and  when  the  experimenter 
got  tired  of  putting  in  washers  it  was  found  that  this  frail 
construction  was  carrying  215  lbs.  The  deflection  could  be 
plainly  seen  and  measured  by  suitable  lines.  The  model  was 
so  well  made  that  when  the  lading  was  removed  it  came  back 
almost  to  the  original  lines.  The  load  was  replaced  and  then 
removed  only  from  the  ends  beyond  the  bolsters,  and  the 
center  deflection  showed  an  increase  by  reason  of  the  loss  of 
the  reaction  of  the  end  lading.  The  end  loads  were  then  re- 
placed and  then  one-half  of  the  load  was  removed,  beginning  at 
one  end.  This  was  to  see  the  effect  of  maximum  unsymmetrical 
lading  in  the  center  i)anel,  which  was  opened  as  in  a  car  door 
way,  and  not  provided  with  the  diagonal  bracing  used  in  bridge 
construction.  The  lines  showed  the  S  curve  or  shearing  ten- 
dency verj'  plainly,  but  the  amount  of  the  deflection  and  gen- 
eral behavior  of  the  model  while  undergoing  these  and  other 
unsymmetrical  loading  arrangements  led  to  the  belief  that 
no  special  provisions  for  taking  care  of  this  shear  need  be 
made  in  the  car  framing.  The  center  sills  havje  to  be  beams 
or  else  be  under  trussed,  their  support  being  the  bolsters,  al- 
though, if  necessary,  the  sides  can  be  made  to  help  them. 
The  lower  chord  or  side  sill  of  the  cars  above  mentioned  was 
an  8-in.  channel,  that  depth  being  employed  for  other  reasons 
connected  with  the  car  construction,  and  not  on  account  of 
the  necessity  for  that  depth  of  section  as  a  truss  member. 
The  vertical  stiffness  of  these  sills  and  the  center  sills  takes 
care  of  the  shear  due  to  any  unsymmetrical  lading  ordinarily 
found  in  box  cars. 
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This  side  truss  construction  is  applicable  to  other  types  of 
cars,  such  as  hopper  bottom  and  flat  bottom  gondolas,  used  for 
transporting  coal,  ore,  sand,  etc.  These  types  have  a  full  un- 
broken side  for  the  application  of  an  uninterrupted  truss. 
Provisions  against  bulging  must  be  made  by  cross-tieing  at 
the  top  or  by  special  means  at  the  bottom. 

Over  10,000  cars  have  been  constructed  and  are  running, 
Jemonstrating  the  correctness  of  the  principles  involved  in 
the  side  truss  construction,  and  a  considerable  number  are  on 
order  at  various  building  shops. 

Particular  attention  has  been  paid  in  this  paper  to  the 
sieel  frame  box  car,  because  it  is  regarded  as  the  most  im- 
portant type  on  account  of  the  number  employed.  It  is  de- 
sirable that  a  standard  design  of  body  should  be  made  of  the 
American  Railway  Association  standard  dimensions  which 
could  be  used  by  all  railroads,  they  to  use  their  own  partic- 
ular designs  of  trucks.  The  importance  of  such  standardiza- 
tion is  obvious  to  all  students  of  railway  equipment  main- 
tenance. Whatever  the  arguments  may  be  against  steel,  in 
the  frames  of  all  types  of  cars,  the  over-exaggerated  fears  of 
corrosion,  difficulty  of  handling  repairs  with  ordinary  car 
labor,  etc.,  the  fact  remains  that  on  roads  that  have  tried  it 
steel  has  demonstrated  its  applicability  and  economy  in  main- 
tenance, and  in  time  will  as  generally  supplant  wood  in  car 
framing  as  it  has  already  done  in  railway  bridges.  It  will 
take  a  long  time  to  do  this,  but  the  evolution  is  nevertheless 
quite  sure,  and  I  look  for  it  largely  on  the  lines  of  the  sim- 
ple, direct  applications  which  I  have  indicated. 


PACIFiC  TYPE  PASSENGER  LOCOMOllVE. 


Chicago,  Rock  Island  and  Pacific  Railway. 


The  proposed  standard  locomotives  recommended  by  the 
motive  power  committee  of  the  Rock  Island  System  were 
described  in  the  March  number  of  this  journal,  page  84,  the 
five  principal  designs  being  illustrated  by  diagrams  giving 
the  leading  dimensions.  Several  of  these  locomotives  have  al- 
ready been  built,  the  first  chosen  for  illustration  being  the 
Pacific  type  passenger  locomotive,  as  built  by  the  American 
Locomotive  Company  at  the  Schenectady  Works.  Fifteen  of 
these  locomotives  have  now  gone  into  service  and  are  doing 
excellent  work.  By  comparing  the  dimensions  with  those 
given  in  the  tabular  supplement  accompanying  the  May  num- 
ber of  this  journal,  of  the  current  volume,  it  -will  be  seen  that 
this  Is  not  a  remakably  heavy  locomotive.  By  comparing  the 
dimensions  with  those  of  the  fifth  column  of  the  proposed 
Rock  Island  standards  in  the  March  number  it  will  be  noted 
that  comparatively  few  changes  have  been  made  from  the 
details  recommended  by  the  committee. 

This  locomotive  has  a  deep  fire  box,  liberal  heating  surface, 
and  is  intended  for  service  upon  divisions  with  steep  grades. 
The  previous  passenger  locomotive  of  this  type  for  this  road 
built  at  the  Brooks  Works  in  1903,  was  illustrated  in  this 
journal  In  October  of  that  year,  page  351.  The  present  loco- 
motive has  31,000  lbs.  tractive  power  as  compared  with  28,600 
lbs.  for  the  earlier  design.    In  the  new  standard  Pacific  type 


pacific  type  passenger  locomotive — CHICAGO,  BOCK  ISLAND  &  PACIFIC  railway. 


T.  S.  Lloyd,  General  Superintendent  of  Motive  Poicer. 

Aside  from  the  desirability  of  steel  in  car  framing  for  the 
reasons  stated  heretofore,  there  is  another  important  one. 
We  need  a  very  heavy  backbone  in  cars  with  the  present  and 
increasing  use  of  heavy  engines.  In  the  last  ten  years  the 
average  tractive  power  of  locomotives  has  been  greatly  in- 
creased, and  consequently  the  tonnage  of  trains  is  much 
greater.  It  has  been  found  in  these  long  trains  that  very 
severe  shocks  occur,  back  in  the  train,  from  the  slack  running 
up  or  out,  as  the  case  may  be.  The  comparatively  light  draft 
gear  of  the  old  cars  suffers  much  from  these,  as  well  as  from 
the  direct  pull  of  the  heavy  engines  now  in  use.  The  benefit 
of  a  direct  steel  column  in  the  car  framing  to  withstand  these 
heavy  pulling  and  buffing  shocks  is  very  evident.  This  con- 
sideration will  justify  the  use  of  steel  for  even  the  medium 
capacity  cars,  as  they  are  hauled  in  the  same  trains  and  by 
the  same  engines  as  the  higher  capacity  cars.  There  is  great 
mortality  nowadays  among  the  old  light  cars  on  railroads 
that  use  heavy  power,  and  our  repair  tracks  are  full  of  bad 
order  cars  with  the  draft  gear  disabled,  ends  knocked  out  or 
pulled  out.  It  is  difficult  in  the  very  best  practice  in  design- 
ing cars  with  wooden  draft  gear  to  provide  a  construction  that 
will  stand.  This  also  shows  the  necessity  for  the  stronger 
construction  afforded  by  the  use  of  steel. 


■  I  have  seen  an  excellent  man  use  a  6-In.  instead  of  a  12- 
In.  diameter  emery  wheel,  and  he  thought  he  was  saving  $3.t>0 
d  month  in  supplies,  but  was  really  wasting  |30  a  month  in 
wages. — Mr.   Harrington  Emerson,  Western  Railway  Club. 


American  Locomotive  Company,  Builders. 

locomotive  the  firebox  is  67  ins.  in  width,  which  is  the  adopted 
standard  for  the  width  of  all  the  standard  fireboxes.  This  loco- 
motive has  outside  journals  for  the  trailing  wheels;  it  has 
supplemental  frames  under  the  firebox  and  differs  in  a  num- 
ber of  its  details  from  the  earlier  design.  It  has  Richardson 
balanced  slide  valves  and  alligator  crossheads.  The  following 
table  presents  the  leading  dimensions: 

PACIFIC  TYPE    passenger   LOCOMOTIVE. 

Chicago,  Rock   Island  &  Pacific  Railway, 
general.  data. 

Gauge 4  ft.  8%   Ins. 

Service  Passenger. 

Fuel    Bituminous  coal. 

Tractive    power 31,000    lbs. 

Weight  in   working  order 206,000    lbs. 

Weight   on    drivers 133.800    lbs. 

Weight  of  engine  and  tender  in  working  order 351,000  lbs. 

Wheel  base,  driving 12  ft.  4  ins. 

Wheel    base,    total 32    ft. 

Wheel  base,  engine  and  tender 61  ft. 

RATIOS. 

Tractive  weight  -=-   tractive  effort 4.31 

Tractive  effort  x  diam.  drivers   -j-  heating  surface 638. 

Heating  surface  -=-  grate  area 74. 8 

Total  weight  -4-   tractive  effort 6.64 

CYLINDERS. 

Kind Simple. 

Diameter   and    stroke .• 22    by    26    Ins. 

Piston  rod,  diameter 3%    ins. 

VALVES. 

Kind Richardson  balanced. 

Greateslj  travel 6    ins. 
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lutside  lap. .  .V»»»* • ^   '°- 

.ead  at    hi    stroke %    in. 

WHEELS. 

'riving,   diameter  over  tires ,..». >>».,->•■•  •  -  .69   ins. 

riving,    thickness   of    tires ... .  . .  .3%    ins. 

riving  journals,  main,  diameter  and  length. ..  .9  Vi   and  9  by   12   ins. 

:ngine   truck   wheels,    diameter 33    ins. 

ngine  truck,  journals 6  by  12  ins. 

railing  truck  wheels,   diameter 49   ins. 

railing  truck,  journals 8  by  14  ins. 

BOILER. 

lyle Extended  wagon  top. 

Vorking    pressure 200    lbs. 

mtside  diameter  of  first    ring , 68%    ins. 

rrebox,  length   and  width 96  by  67    ins. 

I'ircbox   plates,   thickness %   and   9-16   in. 

irebox,    water    space ,<..4i,..*, 4V2    Ins. 

:  nhe»,  number  and  outside  diameter.  .......<.. 328-2   in. 

rubes,  gauge  and   length No.   11,   18    ft.   7   ins.   long. 

I.'ating    surface,    tubes , i ...... .3,175    sq.     ft- 

loating  surface,    firebox s  ..;.... .  179    sq.    ft. 

Seating    surface,    total 3,354    sq.    ft. 

Irate    area 44.8    sq.    ft- 

iCxhaust  pipe Single. 

Smokestack,   diameter 18    ins. 

.-Smokestack,  height  above  rail 15  ft.  5  V4    Ins. 

Center  of  boiler  above  rail .««>v>V>«..>'^ . . .  .113^    ins. 

TENDER.        -     ,^.  .-',.''.■':•'" 

Tank   .,yi'^^^.:.  iv*.*  .Water   bottom. 

Frame ..;..,. i . ...... i,-.:i>,ii.-i' 13-in.  channels. 

Wheels,   diameter .,....>  *-..v. .  .  ..i,. 33   Ins. 

-lournals,   diameter   and   length >,",  .Vv*:* .•>»..-■•••.  .5%    by  10   ins. 

Water    capacity 7,500    gals. 

I'oal   capacity 13    tons- 


A  VERY  FAST  RUN. 


When  the  distance  froni^  Chicago  to  Buffalo,  over  the  Lake 
Shore  &  Michigan  Southern  Railway,  was  covered  at  an  aver- 
age speed  of  65.07  m.p.h.  on  Thursday,  October  24,  1895,  a 
world's  record  was  made  for  this  distance.  On  June  12  and 
lo,  1905,  a  train 'of  three  private  cars  was  run  over  the  same 
road,  a  distance  of  525  miles,  at  an  average  speed  of  69.53 
ni.p.h.,  including  stops  and  an  average  speed  of  70.94  m.p.h. 
excluding  stops.  This  was  a  special  train  composed  of  three 
officer's  cars  weighing  175  tons  back  of  the  tender.  The  ac- 
companying table  contains  the  official  record  of  the  speeds 
over  each  division,  the  figures  having  been  taken  from  the 
train  dispatchers'  records.  The  locomotives  of  the  4600  class 
are  2 — G — 2  type,  illustrated  in  this  journal  in  1901,  page  69. 
Locomotive  No.  5003  is  of  the  4 — 6 — 0  type,  illustrated  in 
1899,  page  343,  and  were  the  first  locomotives  of  this  type 
designed  by  Mr.  W.  H.  Marshall  when  superintendent  of  mo- 
tive power  of  this  road.  Locomotive  No.  3707  is  of  the  new 
class  K,  2 — 6 — 2  type,  illustrated  in  1904,  page  413,  and  is 
the  heaviest  passenger  locomotive  in  the  world  at  the  present 
time.  That  this  very  heavy  locomotive  made  such  speed  is 
worthy  of  special  record.  The  figures  presented  include  the 
length  of  each  division,  the  time  of  departure  and  arrival, 
the  time  over  each  division,  the  distance  and  speed  in  miles 
per  hour.  All  of  the  locomotives  concerned  in  this  remark- 
able run  were  built  at  the  Brooks  works  of  the  American 
Locomotive  Company. 

That  the  record  made  last  June  did  not  involve  any  special 
preparation,  whereas  that  of  October  24,  1895,  required  ex- 
traordinary preparation,  is  a  fact  worthy  of  note.  The  record 
follows: 

LAKE    SHORES    &    MICHIGAN     SOUTHERN    RAILWAY. 
Westbound,  June  12,  1905.  Private  cars  201,  203,  coach  340. 

.''..■".:,•■  ..f  Average 
Time  over  DIstano*.         speed   per 

division.  hour. 

Engine  4692. 

Lv.   Buffalo.  ...  .">  :l.'i  a.m. 

Av.    Cleveland-  7  :.">0  am.      *2  hr.    35  min.     183  miles.     •70.8    miles. 

Engine   4665. 

Lv.  Cleveland..  8:00  a.m. 

Av.  Toledo 9:33  a.m.       1  hr.   33  iniii.     108   miles.     6966  miles. 

Engine   5003. 
Lv.    Toledo....    9:36   a.m.  j  i 

Av.   Elkhart.  ..  II  :.•?(•  am.       1   br.    54   min.     133    miles.     70.00    miles. 

Engine  695. 
Lv.  Elkhart.  .  .  11  ;.-?3   am. 


Av.   Chicago.  .  .     1  :05   a.m         1   hr.    32   min.      101    miles.      65  86    miles. 

•Including  a  2-minute  stop  at  Brie 

Average  speed,  525  miles,   including  stops,  67.02  m.p.h. 

Average  speed,  525  miles,  excluding  stops,  69.69  m.p.h- 
Ea-^tbound,  June  13,  1905.  Private  cars  201,  203,  coach  340. 

Engine  695. 
Lv.    Chicago...    6:30   a.m. 
Av.   Elkhart...    8:22  a.m-       1    hr.  32  min.     101    miles.     65.86    miles. 

Engine  4661. 
Lv.  Elkhart...     8:24  a.m. 
Av.   Toledo 10:18  a.m.        1    hr.   54  min       133    miles.     70.00    miles. 

Engine   4665. 

Lv.    Toledo 10  :20  a.m. 

Av.    Cleveland    11  :51   a.m.       1    hr.  31  min.     108    miles.      71.20    miles. 

Engine  3707^ — 685. 
Lv.  Cleveland.  .11 :55  a.m.  -.V 

Av.    Buffalo...     2:25  p  m.     •2    hr.  SO  min-     183    miles.   •73.20    miles. 

•Including  a  3-rainute   stop  one  mile  east  of  Dunkirk. 

Average  speed,  525  miles,   including  stops,   69.53  m.p  h. 

Average  speed,  525  miles,  excluding  stops.  70.94  mp.b. 


STEEL  FOR  PASSENGER  CARS. 


Every  railroad  wreck  that  has  as  one  of  its  horrors  the 
burning  to  death  of  imprisoned  passengers  calls  attention 
afresh  to  the  steel  car  and  the  larger  place  it  must  take  in  the 
construction  of  passenger  as  well  as  freight  cars.  The  re- 
sistance of  steel  to  the  terrific  impact  of  the  derailed  train  at 
Mentor,  Ohio,  recently  might  have  saved  a  number  of  lives. 
Certainly  with  steel  cars  there  would  have  been  no  kindling 
pile  and  no  charred  bodies.  The  purchase  of  steel  cars  for  the 
New  York  Subway  was  prompted  chiefly  by  the  desire  to 
make  the  best  provision  against  fire,  derailment  and  colli- 
sion. The  latest  of  the  tube  railways  in  London  is  equipped 
with  steel  cars  for  the  same  reason.  It  would  seem  that  the 
large  death  lists  from  fires  on  steamers,  in  public  halls,  hotel 
buildings  and  railroad  wrecks  in  the  United  States  in  the  past 
18  months  have  given  sufficiently  terrible  emphasis  to  the 
need  of  a  larger  use  of  non-combustible  materials  for  build- 
ings, cars  and  vessels. 

Steel  as  a  material  of  construction  has  made  its  way  be- 
cause of  its  strength,  its  resistance  to  the  elements,  or  because 
of  its  economy  of  space,  or  for  other  reasons  appealing  to  the 
engineer.  It  is  evident,  in  the  apparently  increasing  dangers 
ot  crowded  modern  life,  that  steel  will  come  into  increasing 
use  because  it  affords  greater  security  to  human  life.  In  the 
past  20  years  the  metallurgical  engineer  and  the  mechanical 
engineer  have  worked  together  to  cheapen  it  so  that  the  civil 
engineer  could  employ  it  more  freely.  It  is  safe  to  predict 
that  a  large  factor  in  the  steel  tonnage  of  the  future  will  arise 
from  usfes  which  are  optional  to-day,  but  which  public  senti- 
ment will  then  make  compulsory. — Iron  Age. 


Cranes  nm  Co.*r.ixG  Locomotives. — Our  experience  with  the 
self-propelling  3,000-lb.  crane  at  places  where  we  do  not  have 
room  or  the  means  for  installing  a  modern  coal  plant  has 
reduced  the  cost  of  our  coal,  and  our  loading  expenses,  from 
13  to  6  men,  by  the  installation  of  a  central  self-propelling 
crane.  It  will  clean  out  a  gondola  car,  with  the  exception 
of  the  corners,  and  15  minutes'  work  on  the  part  of  a  man 
with  a  shovel  will  get  the  coal  out  of  the  corners.  It  will  also 
take  the  ashes  out  of  a  level  track  or  pit,  and  it  is  quite 
handy  in  every  way.  I  mention  these  things  with  the  hope 
that  some  of  our  members  may  profit  by  the  suggestion. — 
Mr.  J.  F.  Walsh,   before  Master  Mechanics'  Association. 


Detroit  Tunnel. — The  construction  and  the  electrification 
of  the  Detroit  Tunnel  Line  from  Windsor,  Ontario,  to  West 
Detroit  Yards,  Mich.,  for  the  Michigan  Central  Railroad,  has 
been  placed  in  charge  of  an  advisory  board  of  engineers,  con- 
sisting of  Mr.  William  J.  Wilgus,  vice-president  of  the  N.  Y. 
C.  &  H.  R  .R.  R.;  Mr.  Howard  Carson,  consulting  engineer, 
and  Mr.  W.  S.  Kinnear,  chief  engineer  of  the  Tunnel  Com- 
pany. The  chief  engineer  will  be  in  direct  charge  of  construc- 
tion, reporting  to  Mr.  H.  B.  Ledyard,  chairman  of  the  board 
of  directors,  on  executive  and  financial  matters,  and  to  the 
board  of  advisory  engineers  as  to  plans,  specifications  and 
methods  of  doing  the  work. 
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DYNAMOMETER  CAR,  NORTHERN  PACIFIC  RAILWAY. 


jl^f 

^^^.. 


The  new  dynamometer  car  built  by  the  Northern  Pacific 
Railway  combines  features  which  have  been  employed  In 
other  cars  previously  put  into  service.  It  employs  the  raised 
location  of  the  operating  table  which  was  used  in  the  New 
York  Central  dynamometer  car  which  was  Illustrated  In  the 
June  number  of  this  journal,  page  198.  The  operator's  plat- 
form in  the  Northern  Pacific  car  is  10  ft.  6  ins.  x  7  ft.,  with  a 
passageway  on  one  side  of  the  car.  The  platform  Is  raised 
about  4  ft.  above  the  floor  of  the  car  and  the  cupola  gives  the 
observers  a  clear  view  in  both  directions,  provided  the  cupola 
Is  not  enveloped  in  smoke  from  the  locomotive. 

For  transmitting  and  measuring  the  drawbar  pulling  and  buf- 
fing stresses,  hydraulic  apparatus  Is  used,  this  being  similar  to 
the  equipment  of  the  dynamometer  cars  of  the  Burlington  and 
of  the  University  of  Illinois.  The  drawbar  stresses  are  received 


JGUST,  1905. 


AMERICAN   ENGINEER   AND   RAILROAD  JOURNAL. 


285 


an  oil  cylinder  communicating  by  piping  to  the  recording 

i)le.  These  pipes  lead  to  a  pair  of  small  cylinders,  in  tan- 
.  lu,  having  a  piston  rod  in  common.  The  movement  of  this 
id  is  opposed  in  each  direction  by  a  carefully  calibrated 
.ring,  the  loads  tor  small  increments  of  deflection 
.  ing  known.  The  pen  arm  records  the  deflections  of  these 
iirings  under  the  pressure  from  the  cylinder  operated  by  the 
rawbar.     The  engraving  clearly  illustrates  the  paper  driving 

echanism  and  the  location  of  the  gauge  board. 

This  car  was  originally  a  caboose,  33  ft.  long,  strengthened 
ud  practically  rebuilt.  The  plan  shows  the  arrangement  of 
le  interior  and  the  facilities  provided  which  are  adapted  to 

mfortable  living  for  the  attendants  during  relatively  long 
oriods. 


APPRENTICE  SYSTEM.-  GRAND  TRUNK  RAILWAY. 


Mr.   W.   D.   Robb,  superintendent   of   motive   power   of   the 
hand  Trunk  Railway,  described  the  apprentice  system  of  that 
road  before  the  Master  Mechanics'  Association  as  follows: 

I  have  realized  for  some  time  that  the  teaching  of  our  em- 
ployees, and  especially  our  apprentices,  for  positions  of  re- 
sponsibility in  the  motive  power  department,  was  a  question 
which  could  not  be  neglected,  and  the  system  which  we  have, 
while  it  has  been  in  force  on  the  Grand  Trunk  for  a  num- 
ber of  years — I  went  through  it  when  I  served  my  time — latter- 
ly it  dropped  away;  but  I  found  that  there  was  a  shortage  of 
material,  that  we  ran  out  of  men,  and  I  had  diflBculty  in  ob- 
laining  men  for  positions  of  responsibility,  difficulty  even  in 
obtaining  men  for  good  positions  as  workmen,  and  I  decided 
that  it  would  be  necessary  to  educate  our  own  men.  I  there- 
fore introduced  the  apprentice  system,  starting  in  with  in- 
denture papers.  Every  boy  is  indentured.  He  signs  himself 
and  is  signed  by  his  parent  or  guardian,  and  these  indenture 
papers  prevent  them  from  joining  any  union  as  long  as  they 
are  serving  their  apprenticeship.  We  had  difficulty  in  obtain- 
ing apprentices  when  we  started,  a  great  deal  of  difficulty; 
but  after  the  system  became  known  and  the  parents  realized 
the  benefits  which  the  boys  would  receive,  that  difficulty  dis- 
appeared. For  your  information  I  will  just  tell  you  the  num- 
ber of  apprentices  we  have.  At  Montreal  we  have  234  machin- 
ists, 90  apprentices,  a  percentage  of  38;  at  Toronto  64  machin- 
ists, 25  apprentices,  a  percentage  of  39;  at  Stratford  289  ma- 
chinists, 110  apprentices,  a  percentage  of  38;  at  Port  Gratiot 
110  machinists,  60  apprentices,  a  percentage  of  54.  We  have 
an  average  of  40  per  cent,  of  apprentices. 

At  first  the  system  was  voluntary— that  is,  the  drawing  and 
the  teaching  of  apprentices;  but  I  found  that  would  not  do, 
and  it  was  made  compulsory.  An  apprentice  boy  is  given  to 
understand  when  he  comes  in  that  he  has  to  pass  an  exam- 
ination. Unless  he  passes  that  examination  successfully  he 
cannot  enter  the  service.  The  schools  start  ih  October  and 
they  end  in  April.  The  list  of  apprentices  is  given  to  the 
teachers.  The  teachers  are  provided  by  the  company,  as  are 
the  room,  the  light  and  the  heat,  and  all  that  the  apprentice 
has  to  do  is  to  buy  his  own  instruments.  The  list  of  names 
Is  given  to  the  teacher  of  every  apprentice  in  the  works,  and 
the  roll  is  called.  Every  boy  who  is  absent  has  his  name  sent 
to  the  master  mechanic  the  next  day  as  a  warning,  and  he 
has  to  give  a  reason  for  his  absence.  If  his  reason  is  good 
it  is  accepted;  if  not,  he  is  censured.  If  he  does  not  attend 
he  is  discharged.  The  boy  has  to  pass  an  examination  before 
he  receives  his  increase.  All  the  increases  received  are  on 
his  indenture  papers.  We  deduct  from  his  daily  rate  and 
keep  so  much — a  percentage — until  he  is  out  of  his  time. 
When  he  is  out  of  his  time  that  money  is  paid  to  him,  and 
along  with  it  a  bonus.  We  have  found  that  by  having  that 
system  of  indenture  and  holding  the  money  back  we  are  able 
to  hold  our  apprentices,  which  we  formerly  were  not  able  to 
do.  These  boys  have  to  pass  an  examination  before  they  re- 
ceive their  increase.  The  examination  takes  place  before  the 
shop  expert,  and  it  Includes  drawing  and  all  the  subjects  of 
the  system  of  examination.    It  is  a  written  examination,  and 


it  all  comes  up  before  the  master  mechanic,  receives  his  ap- 
proval, and  then  comes  to  me.  If  his  examination  is  not  sat- 
isfactory he  is  sent  back  for  six  months  and  receives  no  in- 
crease. If  he  fails  on  his  second  examination  he  is  dis- 
charged. In  addition  to  teaching  drawing  we  are  now  teach- 
ing them  theory,  applied  mechanics  and  mathematics.  Wi 
have  no  difficulty,  as  I  said  before,  in  getting  apprentices  for 
machinists,  but  we  did  have  difficulty  in  getting  apprentices 
for  boiler  makers,  blacksmiths  and  rivet  boys  and  steam  ham- 
mer boys,  and  it  was  necessary  to  take  on  younger  boys  and 
boys  who  did  not  have  sufficient  education  to  pass  the  appreU' 
ticeship  system.  We  have  now  introduced  a  school  along  with 
the  drawing  and  the  other  training  to  teach  these  boys,  writ- 
ing, arithmetic,  reading  and  spelling,  and  they  come  in  young- 
er than  the  other  apprentices.  They  have  to  pass  examina- 
I  ions  on  that  as  well  as  on  the  other,  and  after  they  pass  that 
examination  they  are  brought  forward  as  machinist  appren- 
tices. In  the  spring  of  the  year,  at  local  points,  prizes  are 
given  for  the  best  standing.  That  is,  locally.  In  addition  to 
that  prizes  are  given  for  the  whole  system,  for  which  the 
Boys  compete  over  the  entire  system.  Now,  I  want  to  say  that 
I  can  assure  this  association  that  we  find  a  very  great  deal 
of  benefit  from  the  system  which  we  have.  In  fact,  we  have 
reached  the  point  now  where  we  are  able  to  get  sufficient 
material  for  promotion  on  our  own  system  without  having 
to  go  outside  for  it. 


AN  ECHO  OF  THE  INTERNATIONAL  RAILWAY  CON- 
GRESS. 


Referring  to  the  recent  Washington  meeting  of  the  Inter- 
national Railway  Congress,  this  journal  in  its  June  number 
said:  "The  value  of  the  official  discussions  would  have  been 
much  greater  if  those  other  than  delegates  were  permitted  to 
know  exactly  what  was  said  in  the  meetings.  The  reports  of 
the  discussions,  after  the  censors  had  finished  with  them,  were 
robbed  of  much  of  their  value  and  it  is  to  be  hoped  that  at 
some  future  time  the  star  chamber  character  of  the  discus- 
sions may  give  place  to  a  more  modern  and  enlightened  plan, 
as  there  can  be  no  satisfactory  reason  at  this  day  and  date 
for  discussing  technical  railroad  subjects  behind  closed  doors." 
A  similar  criticism  from  a  correspondent  of  the  London  Times 
was  expressed  in  that  publication  as  follows:  "The  official 
reports,  as  published  from  day  to  day  in  the  journals  of  the 
Congress,  were  ridiculously  inadequate,  especially  for  the  im- 
portant technical  journals  of  Europe  and  America,  and  the 
exclusion  from  the  meetings  of  the  contributors  on  engineer- 
ing subjects  to  those  publications  seems,  from  both  a  British 
and  American  point  of  view,  to  have  been  the  greatest  po.s- 
sible  mistake.  By  excluding  the  technical  press  the  Congress 
lost  an  opportunity  to  make  its  work  known,  which  nearly 
all  of  the  British  and  American  delegates  who  have  been  con- 
sulted on  the  subject  have  regretted.  If  the  International 
Railway  Congress  is  to  fill  its  proper  place  in  connection  with 
the  advancement  of  transportation  interests  this  secretive 
policy  must  give  place  to  one  consistent  with  the  dignity  and 
the  aims  of  this  organization.  The  organizations  which  oc- 
cupy the  highest  posts  are  those  the  discussions  of  which  are 
cast  widely  before  the  world,  while  fresh,  by  the  technica^ 
press,  and  in  this  country,  at  least,  the  press  has  exerted  a 
powerful  influence  in  improving  the  work  of  technical  or 
ganizations  by  suggestions  of  the  technical  press  itself." 

One  lesson  of  the  Washington  convention  is  the  desirability 
of  removing  this  obstruction.  Another  lesson  is  the  impossi 
bility  of  delegates,  representing  railroad  interests  in  various 
countries  of  the  world,  ever  getting  together  in  agreement 
upon  the  conclusions  in  matters  of  practice  without  robbing 
those  conclusions  of  all  value  and  even  all  interest.  What 
the  International  Railway  Congress  should  do  is  to  open  its 
meetings,  improve  its  discussions,  place  those  discussions 
widely  before  the  world  and  allow  those  who  wish  enlighten- 
ment from  this  source  to  secure  it  and  adapt  it  to  their  own 
needs.     That  which  delegates  of  46  countries,  all  over  the 
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globe,  can  agree  upon  as  "conclusions"  is  the  least  important 
element  to  be  gained  from  such  studies  as  this  organization  is 
able  to  make.  Great  good  is  accomplished  by  the  Interna- 
tional Railway  Congress,  but  those  who  are  directing  its 
career  should  be  brought  to  think  of  its  loss  of  influence  due 
to  these  causes. 


SERVICE  AND  SAFETY  OF  M.  C.  B.  CAST  IRON 

WHEiLS. 


In  a  discussion  of  the  question,  "How  does  the  M.  C.  B. 
cast  iron  wheel  show  up  in  service  as  regards  flange  break- 
ages?" Messrs.  R.  L.  Ettinger  and  G.  L.  Fowler  offered  the 
following  nefore  the  Masler  Car  Builders'  Association: 

Mr.  Ettinger. — The  1904  cast  iron  wheel  has  not  been  in  ser- 
vice long  enough  to  state  that  the  design  is  perfect  and  will 
remedy  all  defects  in  former  patterns,  nor  was  it  claimed  by 
the  committee  presenting  it  that  they  believed  it  to  be  the 
only  design  that  would  give  good,  satisfactory  service;  but  the 
/9()4  wheel  was  presented  as  the  best  they  had  to  offer  by  a. 
very  representative  committee  of  this  association,  ably  as 
sisted  by  a  committee  representing  a  majority  of  the  largest 
wheel  makers  in  the  United  States.  These  manufacturers 
must  be  satisfied  that  they  are  on  the  right  track,  as  I  have 
recently  heard  from  a  number  who  are  now  prepared  to  fur- 
nish this  design,  one  writing  that  the  700-lb.  pattern  was 
made  shortly  after  the  convention  last  year  and  a  great  many 
thousand  wheels  from  it  put  under  cars  of  100,000  lbs.  capa- 
city from  which  they  have  had  practically  no  complaint. 

The  company  with  which  I  am  connected  put  S.OOO  wheels 
from  this  design  in  service  last  winter  under  100,000-lb.  steel 
coal  ears.  These  cars  are  operating  on  some  very  heavy 
grades,  and  up  to  the  present  time  we  have  not  had  any  fail- 
ures. Of  the  lighter  wheels  for  60,000-lb.  cars  we  have  a  larger 
number  running. 

On  a  road  in  the  west  they  had  a  number  of  very  high  coal 
cars  that  were  giving  a  lot  of  trouble  from  breaking  wheels, 
and  it  was  decided  to  try  the  new  M.  C.  B.  design.  The  wheels 
were  changed  under  some  200  cars,  and  I  am  told  that  none 
of  the  new  wheels  have  failed.  In  this  same  connection  and 
leading  up  to  the  change  there  were  some  tests  made  at  Pur- 
due University  of  types  of  wheels  in  general  service  and 
wheels  made  from  the  new  M.  C.  B.  pattern.  All  of  the  re- 
sults were  in  favor  of  the  new  design. 

The  breaking  of  flanges  will  be  reduced  to  a  minimum  for 
cast  iron  wheels  by  the  addition  of  %  in.  more  metal  on  the 
outside.  This  increase  will  amount  to  but  little  more  than 
1  1G  in.  on  a  line  with  the  wheel  tread,  and  this  will  not  affect 
guard  rails  set  at  1%  in.  any  more  than  a  driving  wheel  hav- 
ing the  common  distance  of  53 ^^  in.  between  flanges,  or  a  car 
wheel  and  rail  that  have  a  combined  wear  of  1-16  in.  The 
co-operation  of  our  road  departments  could  very  rapidly  bring 
about  the  same  relative  conditions  that  now  exist. 

On  going  into  this  question  very  carefully  with  our  en- 
gineering department  we  could  not  find  any  objection  from 
their  point  of  view  to  making  the  change  in  the  wheel  and 
using  them  on  the  tracks  as  now  laid,  or  on  their  part  to  in- 
creasing the  clearance  between  main  and  guard  rails  to  1% 
in.  on  all  new  or  repair  work,  and  this  has  been  decided  upon. 

We  took  this  matter  up  with  our  engineering  department 
with  some  hesitancy,  because  there  had  been  so  much  said 
about  the  objections  we  might  expect  to  meet  with,  but  in  place 
of  objections  found  a  perfect  willingness  and  desire  in  that  de- 
partment to  do  anything  the  mechanical  department  asked 
with  the  view  of  better  wheel  service  and  fewer  failures. 

Mr.  Geo.  L.  Fowler. — I  have  not  had  the  privilege  of  having 
had  charge  of  any  cars  of  100,000  lbs.  capacity  using  cast  iron 
wheels,  but  I  have  been  commissioned  on  two  or  three  oc- 
casions to  look  into  the  service  of  cast  iron  wheels  under 
various  conditions.  The  position,  it  seems  to  me,  as  it  stands 
to-day.  Is  that  there  is  an  uncertainty  in  regard  to  the  ad- 
visability and  the  safety  of  using  a  cast  iron  wheel  under  a 
car  of  100,000  lbs.  capacity.     Under  a  60,000-lb.  capacity  car 


there  is  no  doubt  whatever  but  that  it  is  all  right.  Under  ai, 
80,000-lb.  car  they  seem  to  think  that  It  is  just  about  on  tin 
verge  of  the  upper  limit.  With  regard  to  the  100,000-lb.,  th( 
general  sentiment,  as  I  find  it  through  the  community,  is  one 
of  doubt.  To  remedy  these  defects,  changes  have  been  made 
in  brackets,  in  the  location  of  the  plates  and  the  thickness  of 
the  metal,  in  order  to  strengthen  the  wheel,  and  these  have 
been  to  a  certain  extent  successful,  but  there  have  been  a 
number  of  cracks,  and  some  very  peculiar  cracks  developed 
in  action  on  mountain  loads.  It  has  been  found  that  the 
brake  action  in  heating  the  wheel  is  apt  to  produce  an  inter- 
nal crack  that  no  inspector  can  see,  and  it  works  its  way  to 
the  outside,  breaking  in  detail,  as  though  there  were  an  in- 
herent defect  in  the  wheel  as  it  came  from  the  foundry,  while 
it  is  really  due  to  the  brake  action,  because  the  same  thing  h^s 
been  reproduced  by  subjecting  a  wheel  to  a  thermal  test : 
not  the  thermal  test  with  a  thick  band  of  metal,  but  with  a 
thermal  test  of  about  14  In.  molten  iron,  heating  it  about  as 
the  brake  shoes  would  heat,  and  reproducing  an  internal 
crack  which  cannot  be  seen  by  any  kind  of  an  Inspection. 

Now,  with  regard  to  the  strength  of  the  cast  iron  wheels: 
Professor  Goss,  at  Purdue,  recently  took  some  cast  iron  wheels 
and  put  them  in  his  testing  machine,  laid  them  flat  and  forced 
a  square  pressure  bar  down  against  the  flange,  holding  It 
in  place  so  that  it  could  not  back  off,  with  some  rollers  to  ove:*- 
come  the  frictional  resistance  between  the  bar  and  a  support- 
ing angle  back  of  it;  and  with  this  he  pushed  the  flange  down 
off  the  wheel.  He  told  me  the  other  day  that  a  normal  wheel 
broke  at  70,0o0  lbs.  pressure.  1  heard  of  this  a  few  weeks 
ago,  and  thought  I  would  like  to  corroborate  those  figures 
for  myself  and  try  to  ascertain  the  relative  strength  of  a  steel- 
lired  wheel  or  a  steel  wheel.  I  wrote  to  Prof.  Goss,  asking  him 
if  he  thought  that  he  could  do  the  work  on  his  testing  ma- 
chine, and  calculated  that  it  ought  to  take  about  four  times 
or  four  and  a  half  times  as  much  pressure  to  push  off  the  steel 
flange  as  a  cast  iron  flange.  I  based  my  calculation  on  the  com- 
parative tensile  strength  of  the  metals,  which  for  cast  iron 
wheels  runs  from  28,000  to  30,000  lbs.  and  for  the  steel  tire 
runs  from  112,000  to  125,000  lbs.  I  made  some  tests  a  short 
time  ago  of  the  tensile  strength  of  steel  tires  and  found  that 
they  broke  at  from  112,000  to  113,000  lbs,  per  sq.  in.  Similar 
specimens  from  the  tread  of  the  Schocn  steel  wheel  broke  at 
stresses  ranging  from  118,000  to  123,000  lbs.  per  sq.  in.;  so 
that  there  is  not  much  difference  between  the  two. 

Professor  Goss  said  he  was  unable  to  do  the  work  in  his  ma- 
chine, so  I  requested  the  Schoen  Steel  Wheel  Company  to  lend 
me  their  press,  which  has  1,000  tons  capacity;  1  procured  a 
cast  iron  wheel  that  the  makers  knew  I  was  going  to  use  for 
that  purpose,  and  they  sent  me  one  that  was  a  little  thicker 
on  the  flange  than  the  law  really  allows,  with  a  chill  that 
measured  about  %  in.  in  the  throat,  so  that  there  was  a  back- 
ing of  good  solid  gray  iron  in  behind  there  to  stand  the 
stress.  My  figures  on  that  are  not,  of  rour.se,  absolutely  ac- 
curate, because  I  was  working  on  a  large  press  where  I  had 
to  allow  for  the  weight  of  the  head  and  also  for  the  frictional 
resistance  of  the  packing,  btit  as  the  frictional  resistance  of 
the  packing  has  been  pretty  thoroughly  worked  out,  there  is 
I)robably  not  much  error  in  my  figures.  The  method  used  was 
to  bolt  the  wheel  firmly  to  the  base  of  the  press  and  to  force 
a  plunger  bar  down  against  the  flange.  The  bar  was  prevented 
from  backing  away  by  a  stiff  angle  bolted  to  the  bed,  the 
rubbing  surfaces  between  the  two  having  been  well  greased. 
This  Is  essentially  the  same  method  as  that  used  by  Prof. 
Goss.  I  broke  the  flange  of  that  chilled  iron  wheel  at  a  pres- 
sure of  110,000  lbs.,  and  it  fractured  silently  with  no  apparent 
recoil.  The  flange  of  the  Schoen  steel  wheel  broke  at  526,000 
lbs.,  showing  that  there  is  not  very  much  difference  in  the 
relative  value  of  the  strength  of  the  flanges  and  the  tensile 
strength  of  the  metal  that  was  in  the  wheels.  In  the  case  of 
the  cast  iron  wheel  under  consideration,  I  did  not  measure 
the  tensile  strength.  At  the  present  time  I  am  engaged  in  an 
investigation  to  ascertain  what  the  vertical  stresses  are  oh  a 
wheel,  and  I  would  suggest  that  we  are  very  much  in  the  con- 
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11  ion  of  a  man  who  would  attempt  to  build  a  bridge  without 
.lowing  anything  about  the  load  that  that  bridge  was  going 
carry.     You  are  running  your  wheels  at  all  kinds  of  veloci- 
s.  with  all  kinds  of  loads,  over  all  kinds  of  tracks,  and  there 
no  one  that  knows  anything  at  all  about  what  the  actual 
iiige  stresses  are.     If  the  flange  of  a  cast  iron  wheel  is  only 
oiih  7U,00U  lbs.,  which  Professor  Goss  tells  me  is  the  normal 
ivss,  it  looks  to  me  as,  though  we  were  running  very  near 
;e  danger  line  when  we  are  putting  it  under  cars  of  100,000 
,>.  capacity,  high,  as  these  cars  are  when  loaded  away  up 
it;!ier  than  the  old  bo.v  ear  used  to  be,  hauling  them  over  ail 
ixvees   of  curvature  and  all   kinds  of   track,  without  know- 
,;;  anything  at  all  about  the  stresses  to  which  we  are  sub- 
.  ling  them.     I  would  suggest  that  it  would  be  a  very  appro- 
iate  thing   for   this   association   or  some  railroad  or  corn- 
mat  ion   of   railroads    to    investigate    what    the    horizontal 
uesses  are   on  a  wheel  when  it  is  in  motion.     The  matter 
ould  not  be  a  very  serious  one  either  in  time  or  expense  and 
(luld  certainly  serve  to  cast  light  upon  a  subject  which,  at  the 
.resent  time,  is  shrouded  in  darkness. 

MALLEABLE  IRON  FOR  WEARING  SURFACES. 


COLE  BALANCED  COMPOUND. 


The  use  of  malleable  iron  for  wearing  surfaces  has  been 
Miinewhat  limited,  but  a  general  answer  to  the  question,  "xs 
ii  advisable  to  use  malleable  iron  for  wearing  surfaces, ' 
would  be.  No.  Owing  to  the  softness  of  the  metal,  the  abra- 
sion is  very  marked  and  harder  iron  has  longer  life.  This  can 
ii'adily  be  .seen  in  passenger  car  journal  boxes  where  after  a 
It  w  mouths'  service  holes  are  worn  through  the  sides  of  the 
boxes,  and  stich  surfaces  are  now  protected  by  steel  wearing 


Erie  Railboao. 


The  excellent  results  obtained  from  the  Cole  balanced  com- 
pound on  the  Pennsylvania  Railroad  testing  plant  at  the  St. 
Louis  Exposition  and  its  successful  service  on  the  New  York 
Central  justify  expectations  of  equally  satisfactory  results 
under  the  difficult  conditions  on  the  Erie  Railroad  which  have 
been  outlined  in  this  journal.  The  accompanying  engraving 
illustrates  a  4 — 4 — 2  type  locomotive  built  by  the  American 
Locomotive  Company,  at  Schenectady,  upon  the  Cole  balanc-ed 
compound  system.  Comparisons  with  the  earlier  Cole  com- 
pound may  be  made  by  referring  to  our  June  number,  1904. 
The  leading  dimensions  of  the  Erie  locomotive  are  given  in 
the  following  table: 

ATLANTIC    TYPE    COL.B    BAL.AXCED   OO.MPOUND    lX>COMOTIVE — 

ERIE    RAILROAD. 

GENERAL  DATA. 

Gauge     4     ft.     8  »-j      ins. 

Service    .  ,,..., ..,, Passenger 

Fuel     ....... i'. -».;.'.'....      Bituminous    coai. 

23.860   lbs. 

206,000   lbs. 

.....115,000    lbs. 

.....368,800    lbs 

, 7     £t. 

.:.". .  .28  ft.   9   ins. 

60  ft   9   iu-s 


^*.«  •  •  I 


»'•••  m"^  •  9-m  •  « 


Tractive    power 

Weight  in  working  order 

Weight    on    drivers 

Weight  of  engine  and  tender  in  working  order. 

Wheel    base,     driving 

Wheel   base,   total »,..«iii\.  .v^'. 

Wheel  base,  engine  and  tender .^ 


Tractive    weight    -^    tractive 


RATIOS. 

effort.  .  .  . 


Tractive. effort  x  diaai.  drivers  - 
Heating  surface  —  grate  area. 
Total    weight    -;-    tractive    effort. 


heating  surface. 


'    V  •  .  .^  A^ «  .    ' 


.4  82 
.513 
.64.3 
.8  63 


CYLINDERS. 

Kind Compound. 


»  IM.K    H.M..\.\(  Kl)    COMIHUM) 

<5.  \V.  Wii.Di.N.  Mechanical  Superintendent. 

strips.  For  parts  subjected  to  a  lesser  degree  of  motion,  sucli 
as  center  plates,  side  bearings  or  draft  gear,  the  malleable  iron 
will  prove  satisfactory  if  properly  designed,  care  being  taken 
lo  so  proportion  the  wearing  surfaces  as  to  keep  the  load  per 
unit  of  surface  and  the  friction  within  safe  limits.  While 
nialleable  iron  may  furnish  a  fairly  satisfactory  wearing  sur- 
lace  under  favorable  conditions,  the  general  tendency  is  to 
restrict  its  use  to  purposes  for  which,  as  a  substitute  for  cast- 
iron,  its  greater  strength  makes  it  particularly  valuable. — 
7'.  A.  Foqae,  topical  dincusaiun  before  M.  C.  B.  Association. 


I.itCOMOTIVK — KRJE     RAII.IMJAl). 

American  LpOcx)M<»tivk  Cuill'A^v,  Builders. 

Diameter  and  stroke..,,.. 
Piston    rod,    diameter.,,  .,V 


AuTO-MATic  MACiiiMiBV  FOR  R.Aii.ROAi)  Siioi's. — The  qucstiou 
of  automatic  machinery  is  one  that  should  receive  a  great  deal 
of  thought.  Duplicate  work  can  be  turned  out  economically 
l>y  its  use,  and  a  railroad  conijjany  can  save  considerable 
iiiouey  by  standardizing  studs,  bolts,  pins  and  a  hundred  other 
ihings,  making  them  at  the  principal  shop  with  automatic 
machinery  and  distributing  them  over  the  whole  road. — Mr. 
//.  T.  Bentley,  Western  RaiUcay  Vluh. 


R.ML  F'ailubes. — The  results  of  our  investigations  indicate 
•  hat  the  greater  part  of  the  difficulty  which  occurs  to-day  with 
rails  under  heavy  traffic  is  due  to  unsound  condition  of  the 
steel,  a  condition  which  existed  in  comparatively  slight  degree 
in  the  earlier  rails.— 7^of>prf  ,1oh.  American  Society  for  Test- 
ing .Materials. 
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Kind     .v.;»; 

Greatest    travel 

Steam     lap , 

Setting,    14    in.  lead  forward  motion   when  rutting  off  at   II    ins    of  the 
strode,  _. 

WHEELS. 

!>riving,   diameter  over   tires 78  ins. 

Driving,    thickness    of    tires «^4,  i .3  ins. 

Driving  journals,   diameter   and   length I-..,'.,  .lu  by   12  ins. 

Engine     truck     wheels,     diameter. ..  ii\.  .u^V. .  : 36  ins. 

Engine    truck,    journals .i...:;>.-  i:^:.,^:...^^    by    12  in?. 

Trailing    truck    wheels,     diameter.  ....i^../^.:;  ........,-,. . 50  ins. 

Trailing   truck,   journals ,. . , .  v,^  ...... ,.,. ,; ; .  .8   by    14  ins. 

BOILER. 

?.^.*''? .Extended   wagon  top. 

^\  orkmg   pressure    ,^  i^  ......  ,V. 220  lbs. 

Outside    diameter    of    flr.st     rin«. ......  .-v.. ..,- 70%  ins. 

Firebox,   length  and  width.  ..... ...«^...  ..i^..^,..  .108   1-16  by   75U  ins. 

Firebox  plates,  thickness V.  J .;;  .  i  .  ,  1 %    and   9-16  ins. 

Firebox,  water  space front,  4  Ins;  sides  and  back,  34  Ins 

Tubes,   number  and   outside   diameter 388    2-in 


Tubes,   gauge  and   length. 
Heating   surface,   tubes.. 
Heating   surface,    firebox. 
Heating   surface,    total .  . 

Grate    area 

Exhaust   pipe 

Smokestack,    diameter.. 


•  **  '-^  *  .•  ■•  T  •J*  •' "•  ,f 


•  •>*•  1 


.  .11.    17    ft.    long. 
.  .  3,433.55    sq     ft. 

18S.47    sq.    ft, 

..3.622.02    sq     ft. 
......66.3    sq.    ft 

.  .  .    Single 

18     ins. 

Smokestack,    height   above   rail.  ..,..-». .,:.«v.v,...,-. ».',.. 15   ft.    2Vi    ins 
Centre    of    boiler    above     rail 111%     ins. 

TENDER. 

Tank     .,  „. ,.,.., Water    bottom. 

Frame    Ti . . ,-;  ,V.j. 1 2-in.    channels    and    plates. 

Wheels,   diameter. .  . .  . 33    ms. 

Journals,    diameter    and    length. .  ..;,■.'» -,  .-r-,iv».viV.  .5^    by    10    Ins. 

Water   capacity .C*. .;.>>.>.■.,. tv ;•.>;,.*  *.'.  .8,500    gals. 

Coal    capacity ..y .  .^ .  .^...i  ; ; ,  •  1*  ?■-'•  •  'j^'* »iv-. .•.'. ^ . > *.  .16     tons. 
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COMMON    STANDARD  LOCOMOTIVES. 


Hakuiman  Lineh. 


; 


IV. 


{For  previous  articles  see  pages  154,  200  and  250.) 
Cabs. — The  cabs  of  all  four  of  the  standard  types  are  of  the 
same  general  design,  all  being  of  metal  with  wooden  roofs, 
the  frames  being  of  2-in.  angles,  the  sheets  being  of  7-1  b. 
steel.  The  only  essential  variations  are  confined  to  the  fit- 
ting of  the  cabs  to  the  different  boilers.  All  of  the  cabs  are 
120  ins.  wide,  and  all  are  90  ins.  long  under  the  windows. 


BILO.   OF    STEEU 

4  pieces  60'/.   x  93  No.  8  steel  for  front  and  back. 
2  pieces  641/2   x  90 1/..   7-lb.  steel  for  sides. 
2  pieces  63yj  x  70  7  lb.  steel  for  front  of  rcof. 
2  pieces  66 "4  x  70  7-lb.  sUeel  for  back  of  roof. 
The  angles  for  tbe  frame  throughout  are  2  x  2  in. 

All  of  the  cabs  are  braced  to  the  back  heads  of  the  boilers 
l)y  means  of  two  diagonal  rods  1  in.  in  diameter.  They  are 
secured  to  the  boilers  by  means  of  4  x  4-in.  angles,  18  ins,  long. 

We  are  indebted  to  Mr.  W.  V.  S.  Thorne,  director  of  pur- 
chases of  the  Harriman  Lines,  for  this  information  and  to 
the  Baldwin  Locomotive  Works  for  the  drawings. 


Nuir.  fur  «lti>llr  Irvrr  bririotft 
Thrse  tiollv  to  no  tbroiiith 
roof  aud  iD!ti<ltr  liuinK 
K  &  I.  .-idJ  iu  have  block 

b«tw««n  liuiDtf   and  raof  sheet 


^^^^SF^^ 


L-'sasH-rc'^s* 


Seriiuu  lhroii;rh  ritltce 
Tcolilacor  ou  top  of  cab 


STANDARD    CAB    FOB    EASSENGEB    rX)COM0TIVES — HARRIMAN     LINE.S. 


The  designs  are  sufficiently  alike  to  permit  of  illustrating  tbe 
construction  with  one  drawing,  which  is  that  adapted  to  the 
passenger  locomotives  which  are  of  the  Atlantic  and  Pacidc 
types.  These  cabs  have  ridge  ventilation  in  addition  to  the 
trap  ventilator  through  the  roof.  The  windows  are  large,  the 
side  windows  having  three  sashes,  of  which  the  forward  one 
is  stationary  while  the  others  slide.  The  cabs  all  have  9  x  17- 
in.  slide  windows  in  front  over  the  boiler.  The  glazed  doors 
opening  on  to  the  running  board  are  13 ^^  x  44%  Ins.,  each 
having  a  6 Ms  X  12-in.  wire  netting  opening,  covered  with  a 
slide  of  steel  plate.  The  rear  windows  of  the  cabs  are  16  x  2G 
ins,  over  the  sash.  The  details  shown  in  the  drawing,  to- 
gether with  the  section  through  the  roof,  show  the  construc- 
tion of  the  frame  and  the  attachment  of  the  wooden  portion. 
It  will  be  noticed  that  a  space  of  2  Ins,  Is  provided  between 
the  i/j-In-  false  roof  of  wood  and  the  outer  steel  roof.  The 
cabs  have  3-1  Gin.  wooden  lining  below  the  windows.  The  bill 
of  steel  for  the  cabs  of  the  Atlantic  and  Pacific  types  shown 
In  the  engraving  is  as  follows: 


Troubles  of  Long  Af;o. — In  the  old  days  during  zero  weather 
we  would  frequently  have  a  number  of  rails  broken  In  a 
single  night.  1  recollect  we  had  255  rails  broken  in  one  night 
between  Cincinnati  and  Cleveland,  when  the  thermometer 
made  a  drop  from  40  deg.  above  to  10  deg,  below  zero  In 
fifteen  or  eighteen  hours.  We  have  seen  the  wonderful  ad- 
vance made  since  the  introduction  of  steel  rails  and  steel-tired 
car  wheels.  In  the  old  days  It  was  not  anything  unusual  to 
find  a  broken  car  wheel  in  a  train  when  the  thermometer 
dropred  suddenly;  and  the  old  pumps  on  the  side  of  the 
boiler  would  sometimes  freeze  up  and  the  whole  road  would 
be  tied  up  over  night.  All  that  has  been  overcome,  and  we 
never  hear  of  anything  of  the  kind.  It  seems  marvelous  what 
was  accomplished  In  those  days  of  train  despatching  and  the 
movement  of  trains  by  telegraph  with  so  many  difficulties  to 
overcome.  Some  of  the  younger  generation  of  railroad  men 
can  scarcely  realize  the  trials  and  tribulations  of  railroading 
thirty  years  ago, — Mr.  C.  8.  Rhoads,  before  New  York  Rait- 
road  Club. 


AUGUST,  1905. 
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DOES  EDUCATION  OF  FIREMEN  PAY? 


Bt  B.  p.  Floby, 
mechanical  engineer.  c.  b.  b.  of  n.  j. 


There  has  been  considerable  discussion  in  the  technical 
press  lately  as  to  whether  it  pays  to  educate  firemen,  and,  in 
fact,  the  other  employes  of  the  company,  as  hostlers,  shop 
apprentices,  etc.,  on  whom  the  road  has  to  (or  should)  de- 
pend for  the  making  of  engineers  and  firemen. 

While  the  general  tendency  seems  to  be  in  favor  of  some 
scheme  of  education,  yet  a  number  of  the  railroads  have  not 
yet  decided  in  their  minds  exactly  what  the  benefit  will  be 
to  their  individual  systems. 

The  writer  last  summer  had  occasion  to  make  some  coal 
and  water  tests,  and  thought  that  the  results  might  prove 
interesting  to  the  railroad  world  at  the  present  time. 

The  engine  selected  was  an  Atlantic  type,  cylinders  19  x  26 
ins.,  with  American  balance  slide  valves;  working  pressure, 
200  lbs.;  weight  on  drivers,  100,220  lbs.;  diameter  of  drivers, 
S4V4  ins. 

The  runs  were  made  between  Jersey  City  and  Philadelphia, 
with  four  cars  on  most  of  the  trains,  the  distance  being  180.8 
miles  for  the  round  trip. 

When  starting  the  test  the  engineman  and  the  fireman  were 
instructed  to  run  and  fire  the  engine  in  their  usual  manner. 

The  first  tests  the  fireman  had  a  heavy  fire,  and  kept  the 
engine  blowing  off  a  great  part  of  the  time. 

The  record  of  the  first  test  Is  as  follows: 


6 

rt 
Q 

Weight 

Train 

(Tons.) 

Average 
Speed 
M.  P.  H. 

Steam 
Pressure. 

Total 

Running 

Time. 

Coal, 
Per  Ton 

Mile. 

Water 
Per  Ton 

Mile. 

1904. 

July  27 

162.13 

46.41 

192 

4-7-00 

11.409 

78,461 

.390 

2.67 

July  28 

171.58 

45.63 

201 

4-9-05 

11,224 

76,808 

.352 

2.47 

July  30 

190.7 

46.09 

194 

4-8-30 

11,956 

77.910 

.318 

2.13 

After  the  above  tests  were  completed,  we  got  at  this  fireman 
and  gave  him  instructions  how  to  fire,  using  a  light  fire  in 
starting  and  firing  light  all  the  way.  That  this  made  an  ap- 
preciable difference  is  shown  by  the  following  tests: 


$^t 


d 

Q 

1904. 

Aug.   29       170.0 

Aug.   31       174.6 

Sept.     2       170.5. 


to 
O 


u  — 


l§ 


a 
o 


45.24 
47.43 
46.3 


193 

188 
189 


4-13-25  7,952  72,398 
4-  1-45  9.385  72.398 
4-  3-50       8,319       71,295 


«u.S  •5.-.=: 

oeuS  ^a.S 

.259  2.38 

.297  2.29 

.270  2.32 


It  will  be  noted  that  the  coal  consumption  went  down  from 
an  average  of  11,530  lbs.  per  round  trip,  or  .353  lbs.  per  ton- 
mile,  to  an  average  of  8,552  lbs.  per  round  trip,  or  .275  lbs. 
per  ton  mile,  a  saving  of  22.1  per  cent. 

On  the  second  trip  of  this  latter  series  of  tests  the  fire  had 
not  been  properly  cleaned  by  the  hostler  before  leaving,  and 
it  was  necessary  to  do  this  at  Philadelphia,  which  was  not 
done  on  other  runs. 

This  fireman  was  counted  as  a  good  fireman  for  keeping  up 
steam,  but  he  evidently  did  not  try  to  save  coal. 

That  he  had  kept  up  his  record  made  in  the  second  series 
of  tests  is  shown  by  a  third  series  of  tests  which  were  con- 
ducted lately.     The  results  are  as  follows: 


„     SJ 
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a 
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a 

Q 

Weight 

Train 

(Tons) 

Averag 
Speed 
M.    P. 

Total 

Kunnin 

Time. 

Coal 
Per  To 

Mile. 

Water 
Per  To 
Mile. 

1905. 

Apr.    24 

170.7 

46.47 

182 

4-   6-00 

9.561 

73,316 

.313 

2.37 

Apr.   25 

168.6 

47.33 

181 

4-15-00 

8,265 

72,765 

.271 

2.38 

Apr.  26 

179.5 

46.74 

183 

4-   4-30 

7.679 

72,397 

.236 

2.23 

The  weather  during  these  last  tests  was  colder  than  the 
second  series,  and  more  variable,  which  accounts  for  different 
consumptions  of  coal  on  the  various  days.  Even  with  this 
against  the  test,  the  average  coal  consumption  per  round  trip 
was  8,501  lbs.,  or  .273  lbs.  coal  per  ton  mile,  which  is  slightly 
less  than  on  the  second  series  of  tests. 


These  tests  and  the  results  obtained  have  done  the  company 
a  great  deal  of  good,  in  that  they  have  stimulated  other  fire- 
men to  try  to  equal  this  record.  I  do  not  think  that  this  is 
an  individual  case,  and  it  is  safe  to  presume  that  the  same 
conditions  will  be  found  on  other  roads,  especially  on  those 
using  anthracite  coal.  A  saving  of  2,500  lbs.  coal  per  day,  or 
of  even  1,000  lbs.  of  coal  a  day  per  engine,  means  something 
to  a  company  when  one  remembers  how  large  a  per  cent,  coal 
forms  of  the  operating  expenses  of  a  road. 


NECESSITY   FOR   GREATER    BRAKING   POWER   IN 
V  ■  :<  FREIGH  r  SERVICE. 


An  Important  opinion  on  the  need  for  greater  braking 
power  on  freight  cars  was  expressed  before  the  Master  Car 
Builder's  Association  by  Mr.  F.  M.  Gilbert,  mechanical  en- 
gineer of  the  New  York  Central  Railroad. 

A  proper  consideration  of  acceleration  and  velocity,  the 
prevailing  higher  speeds  and  heavier  trains  and  the  necessity 
for  faster  schedules,  suggest  that  it  is  time  that  we  look  at 
the  question  of  retardation  and  devote  some  time  and  thought 
to  the  question  of  how  to  absorb  the  energy  of  our  high- 
speed heavy  freight  trains  in  less  time  than  is  now  possible 
with  the  braking  power  we  are  using.  In  view  of  the  existing 
conditions  the  writer  cannot  see  that  any  arguments  are  re- 
quired to  show  that  we  do  need  greater  braking  power  ou 
freight  cars.  v ; .. 

From  the  crude  state  of  the  air  brake  apparatus  it  is  useless 
to  describe  the  ideal  conditions — where  the  braked  power 
should  automatically  change  with  the  loads  carried  by  the 
car.  So  far  as  the  writer's  knowledge  goes,  no  apparatus  has 
as  yet  been  developed  that  will  accomplish  this  satisfactorily. 
We  must  therefore  confine  ourselves  to  getting  the  highest 
safe  percentage  of  the  light  weight  of  the  vehicle. 

The  matter  then  resolves  itself  into  the  questions: 

1.  Can  we  provide  greater  braking  power  on  freight  cars 
without  introducing  complications  that  would  be  detrimental 
to  the  equipment? 

2.  If  we  can  provide  this  increased  braking  power  without 
detrimental  effect  upon  the  equipment,  how  can  it  best  be  done 
cheaply  and  with  the  fewest  complications? 

The  general  practive  to-day  is  to  brake  freight  cars  to  70 
per  cent,  of  their  light  weight.  This  70  per  cent,  when  cor- 
rected for  the  cylinder  effect  absorbed  by  the  brake  gear  will 
be  reduced  practically  20  per  cent.  We  therefore  arrive  at  the 
point  of  application  of  brake  shoes  with  80  per  cent,  of  70 
per  cent,  of  the  light  weight  of  the  car,  which  Is  56  per 
cent  of  the  light  weight  of  the  car. 

If  we  assume  for  100,000-Ib  capacity  cars  a  light  weight  of 
38,000  lbs.,  we  have  56  per  cent,  of  38,000,  which  equals  21,- 
280  lbs.  If  we  add  to  the  light  weight  of  the  car  its  capacity, 
plus  the  10  per  cent  permissible  overload,  we  have  38,000  plus 
100,000  plus  10,000,  which  equals  148,000  lbs.,  and  the  per  cent, 
of  total  weight  braked  is  21,280  multiplied  by  100  and  divided 
by  148,000,  which  equals  14.37  per  cent  This  braking  power 
on  a  straight,  level  road  does  its  work  fairly  well,  but  it  is 
not  sufficient  on  grades  and  curves,  where  the  distance  In 
which  stops  must  be  made  is  shorter. 

The  writer  is  of  the  opinion  that  freight  cars  can  be  figured 
to  be  braked  at  100  per  cent  of  their  light  weight  without  in- 
jurious results  to  the  equipment;  this  when  corrected  for  the 
power  absorbed  by  the  brake  gear  will  reduce  the  actual 
braked  weight  to  about  80  per  cent,  of  the  light  weight  of  the 
car. 

The  three  principal  factors  associated  with  the  air  brake 
that  are  productive  of  injury  to  the  equipment  are: 

1.  Lack  of  simultaneous  application  and  release  of  the 
brakes  on  the  various  vehicles  constituting  the  train. 

2.  Lack  of  equal  percentage  of  braked  weight  on  the  various 
vehicles  constituting  the  train. 

3.  Lack  of  maintenance  in  proper  repair  of  the  air  brake 
mechanism  of  the  various  vehicles  constituting  the  tram. 
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None  of  these  factors  will  be  affected  one  way  or  the  other 
by  the  recouimended  increase  in  brake  power,  except  the 
question  of  repairs,  which  will  require  more  attention. 

The  benefits  to  be  realized  from  the  higher  braking  power 
are: 

The  ability  to  stop  trains  in  a  shorter  distance;  hence  the 
ability  to  approach  yard  limits,  meeting  points,  etc.,  at  a 
higher  velocity,  thus  enabling  faster  time  to  be  made  over 
the  respective  divisions. 

Owing  to  the  large  number  of  freight  cars  on  which  the 
levers  are  proportioned  for  70  per  cent,  at  50  lbs.  equalized 
cylinder  pressure,  I  am  of  the  opinion  that  the  proper  way 
to  get  the  increased  braking  power  is  by  raising  train-line 
pressure   the  proper   amount. 

Our  air  brake  friends  will  probably  say  that  triple  valves 
designed  for  70  lbs.  train-line  pressure  will  not  work  satis- 
factorily with  higher  pressures;  they  will  also  probably  say 
that  the  increased  leakage  from  train  pipes  under  the  higher 
pressure  will  overtax  the  pump.  The  answer  to  these  objec- 
tions it  appears  to  me  to  be  that  the  triple  valves  should  be 
modified  so  as  to  work  satisfactorily  and  the  train  pipe 
should  be  kept  tight.  As  the  matter  now  stands  we  are  not 
securing  the  results  from  air  brake  apparatus  that  we  should. 


IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTICE. 

Editorial  CoKKBKSfONUEXOE. 

Berlin. 

A  German  locomotive  building  shop  offers  a  good  oppor- 
tunity to  see  aristocracy  and  servility.  If  you  go  about  with 
a  high  official  you  will  see  the  caps  of  all  the  foremen  and 
workmen  come  off  in  deference  to  the  officer.  The  poor  Ger- 
man workman  (he  is  skilful  and  faithful,  but  poor)  gets 
perhaps  3  marks  per  day  if  he  is  an  all-around  mechanic.  A 
rod  fitter  gets  perhaps  80  marks  per  month  (about  $20),  de- 
pending on  the  location.  In  these  shops  labor  in  building 
locomotives  amounts  to  about  one-third  and  material  two- 
thirds  of  the  total  cost  of  building.  The  workmen  begin  at 
G  a.  m.  They  breakfast  at  8  a.  m.,  return  to  work  at  8:20, 
stop  for  dinner  at  12  noon,  and  work  from  1  to  4  p.  m.  It  is 
not  a  desirable  arrangement.  I  found  in  France  in  one  of 
the  shops  visited  that  labor  and  material  were  about  equal 
in  cost. 

Milling  machine  practice  is  making  rapid  progress  in  Eu- 
rope. In  the  most  up-to-date  plants  planers  are  almost  en- 
tirely going  out  of  use.  At  the  works  of  Messrs.  Neilson 
Reid  &  Co.,  Glasgow,  the  frames  of  the  new  Canadian  Pacific 
locomotives  then  just  completed  were  not  planed,  but  milled. 
Two  frames  were  placed  on  the  machine  so  as  to  take  up 
the  least  space  in  width,  and  were  finished  at  the  same  cut- 
ting. The  cutter  was  built  up.  It  is  said  to  be  14  ins.  in 
diameter  and  at  least  5  ft  long.  The  writer  did  not  see  it, 
but  was  told  by  one  who  had  seen  it.  At  Borsig's  works 
in  Tegel  all  locomotive  frame  and  rod  work  is  done  by  mill- 
ing machines.  Six  plate  frames  for  German  locomotives  are 
secured  to  the  machine  table,  which  is  as  large  as  one  of 
our  big  frame  slotters,  and  the  work  which  we  do  by  slot- 
ting heads  is  there  done  by  milling,  and  is  done  quickly.  En- 
gine tnick  boxes  are  set  up  in  rows  of  12.  and  are  finished 
in  two  cuts  by  special  milling  cutters,  which  are  made  to  suit 
the  standard  boxes  of  thq  Prussian  State  Railways.  In  Eng- 
land and  on  the  Continent  the  drafting  room  renders  the 
greatest  kind  of  help  to  the  shop  by  providing  uniformity  in 
parts  of  a  large  number  of  engines,  making  it  possible  and 
profitable  to  fit  up  special  cutters  for  such  work  as  this.  A 
trip  through  the  leading  European  workshops  would  be  very 
profitable  if  this  subject  alone  was  taken  up.  At  Tegel  ex- 
cellent u.se  is  made  of  high-speed  steel,  especially  one  of  the 
brands  which  is  well  known  at  home.  Milling  cutters  made  of 
it  are  doing  heroic  service  there,  and  are  used  for  every  con- 
ceivable purpose. 

These  notes  are  necessarily  of  a  rambling  character  and 
are  not  as  thorough  as  they  should  be.  On  the  surface  there 
appears  to  be  comparatively  little  In  European  practice  which 


we  may  profitably  adopt.  But  it  pays  to  dig  beneath  the  sur- 
face, rhe  Borsig  works  have  frequent  orders  for  the  Prus- 
sian State  Railways.  By  the  way,  the  workmanship  is  beau- 
tiful. Valves  and  valve-seats  are  scraped,  and  all  that.  It  is 
far  too  fine.  In  going  through  the  Borsig  storehouse  a  lot  of 
new  parts  for  the  standard  engines  will  be  found.  These  are 
very  carefully  designed  and  equally  carefully  adopted.  Then 
they  remain  standard  for  years,  as  there  is  little  opportunity 
to  improve  upon  them.  Therefore,  when  not  busy  on  con- 
tracts, the  works  may  make  a  few  of  these  parts  for  stock, 
knowing  that  they  will  be  needed,  thus  getting  the  manu- 
facturing advantage  from  the  strict  standards.  This  surely 
has  its  good  points,  and  exactly  the  same  thing  is  done  by 
all  the  English  railroads,  where  the  matter  of  duplication  of 
standard  parts  is  carried  out  most  extensively  and  in  an  ad- 
mirable way. 

Returning  for  another  word  about  milling — it  is  easy  to 
make  and  profitable  to  use  patterns  for  profile  milling  in  case 
three  or  four  standard  locomotives  use  the  same  main  rods 
and  if  from  60  to  70  new  engines  are  built  every  year  for 
replacements.  On  several  English  roads  the  valve  gear  work 
is  so  designed  and  so  carefully  made  as  to  render  it  possible 
to  take  the  valve  motion  from  one  engine  and  put  it  under  an- 
other one — and  it  fits.  This  is  occasionally  done  in  order  to 
get  engines  out  of  the  shops  quickly.  The  holes  for  the  pins 
of  valve  motions  are  usually  lapped  out,  and  so  also  are  the 
slots  in  the  links.  These  are  fitted  perfectly  on  the  machines, 
so  that  the  link  block  will  drop  easily  from  one  end  to  the 
other  of  the  link,  and  no  hand  fitting  is  required,  the  fit  being 
an  absolutely  perfect  piece  of  work.  A  great  deal  of  case 
hardening  is  done,  especially  in  England,  and  the  work  is 
usually  put  up  with  the  oxidized  surfaces  left  as  they  come 
from  the  boxes. 

In  three  shops  in  England  and  in  two  on  the  Continent 
the  writer  was  asked  to  collect  and  present  in  the  columns 
of  this  journal  the  most  up-to-date  information  upon  milling. 
It  appears  that  a  milling  wave  is  passing  over  Europe.  In 
several  places  home-made  milling  machines — converted  from 
planers — were  seen,  and  were  doing  good  work,  harge,  solid 
cutters  are  the  rule  for  wrought  iron  and  steel,  while  larger 
cutters  with  inserted  teeth  are  in  common  use  for  cast  iron. 
At  the  Borsig  works  a  test  outfit  for  milling  cast  iron  has 
proved  very  profitable.  A  special  motor  drives  a  large  new 
milling  machine,  and  a  good  man  is  constantly  employed  in 
making  tests  of  cutters  of  various  kinds  upon  broad  surfaces 
of  cast  iron  and  steel.  By  weighing  the  work  and  reading 
the  ammeter  the  power  required  per  unit  weight  of  metal  re- 
moved is  studied,  and  my  courteous  conductor,  the  works 
manager — who  does  not  speak  a  word  of  English — made  me 
understand  that  this  experimental  work  had  greatly  increased 
the  rate  of  cutting  and  reduced  the  cost  of  milling.  This,  by 
the  way,  is  an  admirable  demonstration  of  the  convenience 
of  electrical  measurements  in  introducing  improved  methods 
in  the  shops. 

No  twist  drills  are  bought  for  the  Borsig  works.  They  are 
all  made  in  the  tool  room,  which  is  the  largest  I  ever  saw, 
and  is  chiefly  engaged  in  making  milling  cutters.  A  fine, 
large  twist  drill  was  exhibited.  It  was  ^Yj  ins.  in  diameter 
and  about  4  ft.  long.  The  tempering  of  milling  cutters  was 
watched  with  interest.  Gas  furnaces  are  used,  and  the  cut- 
ters are  heated  very  slowlj'.  Until  red  hot  they  are  not  put 
into  the  furnace  at  all,  but  are  heated  by  radiant  heat  by 
being  placed  on  a  plate  under  the  furnace,  the  gas  burner  of 
which  heats  cutters  to  a  high  temperature  in  the  furnace 
while  it  heats  to  a  red  temperature  those  which  are  to  go  into 
the  furnace.  This  is  said  to  be  the  secret  of  hardening  good 
cutters. 

Small  pieces  of  high-speed  steel  were  In  some  mysterious 
way  stuck  on  the  ends  of  large  lathe  and  planer  tools.  The 
joints  were  fused  and  resembled  brazing,  but  they  hold  heavy 
cuts.  I  did  not  succeed  in  impressing  the  works  manager 
with  the  desirability  of  telling  me  how  it  was  done  or  letting 
me  see  the  process.  G.  M.  B. 

{To  be  concluded.) 
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PRODUCTION   IMPROVEMENTS. 


BEAMEB    FOB    CONNECTING    BOD    KNUCKLE    JOINTS. 


Fig.  1  illustrates  a  very  handy  reamer  used  in  the  round- 
louses  of  the  Lake  Shore  &  Michigan  Southern  Railway  for 
learning  the  knuckle  pin  holes  in  connecting  rods  without  re- 
moving the  rods  from  the  engine  and  thus  saving  a  large  pro- 
portion of  the  time  ordinarily  required  for  this  operation. 
The  cutters  are  made  right  and  left  spiral  and  ball  bearings 
are  used  between  the  stationary  and  revolving  parts  in  order 
to  reduce  the  power  required  for  its  operation  to  a  minimum. 
A  ratchet  wrench  is  used  on  the  square.  We  are  indebted  for 
this  Information  to  Mr.  S.  K.  Dickerson,  master  mechanic  at 
Collinwood,  Ohio. 

LOCOMOTIVE  BLOCKING  JACK. 

The  blocking  jack  Illustrated  in  Fig.  2  Is  in  use  at  the  Mc- 
Kees  Rocks  shops  of  the  Pittsburgh  &  Lake  Erie  Railroad. 
A  pair  of  these  jacks  are  furnished  for  each  pit  In  the  erect- 
ing shop  and  when  the  wheels  are  removed  from  a  locomotive 
one  of  these  jacks  is  placed  underneath  the  frames  at  the  center 
of  the  cylinders  while  the  other  one  is  placed  underneath  the 
frames  at  about  the  middle  of  the  firebox.  These  jacks  are 
very  much  more  satisfactory  than  blocking  as  they  can  very 
readily  be  adjusted  to  any  desired  height;  they  take  up  a  com- 
paratively small  amount  of  room  and  do  not  in  any  way  Inter- 
fere with  the  work  on  the  engine,  and  last,  but  not  least,  no 
time  is  lost  in  hunting  up  blocking.  The  jacks  are  quite  heavy 
and  four  rollers  are  provided  so  that  they  can  easily  be  moved 
about.  We  are  indebted  to  Mr.  D.  J.  Redding,  master  me- 
chanic at  McKees  Rocks,  for  this  Information. 


Development  of  Shopmen. — ^When  you  have  reached  the 
limit  of  the  high-speed  steel  and  heavy  built  shop  tools,  what 
are  you  going  to  do  with  your  men?  You  still  have  room  for 
Increasing  thei  output  if  you  develop  them  as  you  should,  es- 
pecially their  loyalty.— 3fr.  W.  White,  Western  RaUtoay  Olub, 
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FIG.    1 — ^BEAMEB   FOB   CONNECTING   BOO    KNUCKLK   JOINTS. 
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no.  2 — LocoMonrx  BLOCKnr  g  jack. 


Cabe  of  Belts. — We  have  our  own  belt  room,  keeping  a 
record  of  every  belt  failure  as  well  as  the  life  history  of  every 
belt  installed — paying  the  highest  price  for  belts,  yet  having 
them  cost  less  for  operation  and  renewal,  with  fewer  break- 
downs, than  I  believe  in  any  machine  shop  of  similar  size  in 
the  world. — Mr.  Harrington  Emerson,  Western  Railway  Club. 


Impobtance  of  Jigs. — The  new  shop  is  usually  handicapped 
by  lack  of  jigs,  templates,  etc.,  possessed  by  the  old  one. 
These  things  will  remedy  themselves  In  time,  but  the  new 
shop  cannot  be  expected  to  reach  its  highest  ^Iciency  for 
some  time  after  it  Is  put  In  operation. — Mr.  J.  H.  Lonie,  West- 
ern Railioay  Club. 
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None  of  these  factors  will  be  affected  one  way  or  the  other 
by  the  recouiniendeii  increase  in  brake  power,  except  the 
question  of  repairs,  which  will  require  more  attention. 

The  benefits  to  be  realized  from  the  higher  braking  power 
are: 

The  ability  to  stop  trains  in  a  shorter  distance;  hence  the 
ability  to  approach  yard  limits,  meeting  points,  etc.,  at  a 
higher  velocity,  thus  enabling  faster  time  to  be  made  over 
the  respective  divisions. 

Owing  to  the  large  number  of  freight  cars  on  which  ths 
levers  are  proportioned  for  70  per  cent,  at  50  lbs.  equalized 
cylinder  pressure,  I  am  of  the  opinion  that  the  proper  way 
to  get  the  increased  braking  power  is  by  raising  train-line 
pressure  the  proper  amount. 

Our  air  brake  friends  will  probably  say  that  triple  valves 
designed  for  70  lbs.  train-line  pressure  will  not  work  satis- 
factorily with  higher  pressures;  they  will  also  probably  say 
that  the  increased  leakage  from  train  pipes  under  the  higher 
pressure  will  overtax  the  pump.  The  answer  to  these  objec- 
tions it  appears  to  me  to  be  that  the  triple  valves  should  be 
modified  so  as  to  work  satisfactorily  and  the  train  pipe 
should  be  kept  tight.  As  the  matter  now  stands  we  are  not 
securing  the  results  from  air  brake  apparatus  that  we  should. 


IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTICE. 


Editubial  Cobbbksponue.nck. 

Berlin. 
A  German  locomotive  building  shop  offers  a  good  oppor- 
tunity to  see  aristocracy  and  servility.  If  you  go  about  with 
a  high  official  you  will  see  the  caps  of  all  the  foremen  and 
workmen  come  off  in  deference  to  the  officer.  The  poor  Ger- 
man workman  (he  is  skilful  and  faithful,  but  poor)  gets 
perhaps  3  marks  per  day  if  he  is  an  all-around  mechanic.  A 
rod  fitter  gets  perhaps  SO  marks  per  month  (about  $20),  de- 
pending on  the  location.  In  these  shops  labor  in  building 
locomotives  amounts  to  about  one-third  and  material  two- 
thirds  of  the  total  cost  of  building.  The  workmen  begin  at 
6  a.  m.  They  breakfast  at  8  a.  m.,  return  to  work  at  8:20, 
stop  for  dinner  at  12  noon,  and  work  from  1  to  4  p.  m.  It  is 
not  a  desirable  arrangement.  I  found  in  France  in  one  of 
the  shops  visited  that  labor  and  material  were  about  equal 
in  cost. 

Milling  machine  practice  is  making  rapid  progress  in  Eu- 
rope. In  the  most  up-to-date  plants  planers  are  almost  en- 
tirely going  out  of  use.  At  the  works  of  Messrs.  Neilson 
Reid  &  Co.,  Glasgow,  the  frames  of  the  new  Canadian  Pacific 
locomotives  then  just  completed  were  not  planed,  but  milled. 
Two  frames  were  placed  on  the  machine  so  as  to  take  up 
the  least  space  in  width,  and  were  finished  at  the  same  cut- 
ting. The  cutter  was  built  up.  It  is  said  to  be  14  ins.  in 
diameter  and  at  least  5  ft.  long.  The  writer  did  not  see  it, 
but  was  told  by  one  who  had  seen  it.  At  Borsig's  works 
in  Tegel  all  locomotive  frame  and  rod  work  is  done  by  mill- 
ing machines.  Six  plate  frames  for  German  locomotives  are 
secured  to  the  machine  table,  which  is  as  large  as  one  of 
our  big  frame  Blotters,  and  the  work  which  we  do  by  slot- 
ting heads  is  there  done  by  milling,  and  is  done  quickly.  En- 
gine truck  boxes  are  set  up  in  rows  of  12,  and  are  finished 
in  two  cuts  by  special  milling  cutters,  which  are  made  to  suit 
the  standard  boxes  of  thq  Prussian  State  Railways.  In  Eng- 
land and  on  the  Continent  the  drafting  room  renders  the 
greatest  kind  of  help  to  the  shop  by  i)roviding  uniformity  in 
parts  of  a  large  number  of  engines,  making  it  possible  and 
profitable  to  fit  up  special  cutters  for  such  work  as  this.  A 
trip  through  the  leading  European  workshops  would  be  very 
profitable  if  this  subje<;t  alone  was  taken  up.  At  Tegel  ex- 
cellent use  is  made  of  high-speed  steel,  especially  one  of  the 
brands  which  is  well  known  at  home.  Milling  cutters  made  of 
it  are  doing  heroic  service  there,  and  are  used  for  every  con- 
ceivable purpose. 

These  notes  are  necessarily  of  a  rambling  character  and 
are  not  as  thorough  as  they  should  be.  On  the  surface  there 
appears  to  be  comparatively  little  in  European  practice  which 


we  may  profitably  adopt.  But  it  pays  to  dig  beneath  the  sur- 
face, rhe  Borsig  works  have  frequent  orders  for  the  Prus- 
sian State  Railways.  By  the  way,  the  workmanship  is  beau- 
tiful. Valves  and  valve-seats  are  scraped,  and  all  that.  It  is 
far  too  fine.  In  going  through  the  Borsig  storehouse  a  lot  of 
new  parts  for  the  standard  engines  will  be  found.  These  are 
very  carefully  designed  and  equally  carefully  adopted.  Then 
they  remain  standard  for  years,  as  there  is  little  opportunity 
to  improve  upon  them.  Therefore,  when  not  busy  on  con- 
tiacts,  the  works  may  make  a  few  of  these  parts  for  stock, 
knowing  that  they  will  be  needed,  thus  getting  the  manu- 
facturing advantage  from  the  strict  standards.  This  surely 
has  its  good  points,  and  exactly  the  same  thing  is  done  by 
all  the  English  railroads,  where  the  matter  of  duplication  of 
standard  parts  is  carried  out  most  extensively  and  in  an  ad- 
mirable way. 

Returning  for  another  word  about  milling — it  is  easy  to 
make  and  profitable  to  use  patterns  for  profile  milling  in  case 
three  or  four  standard  locomotives  use  the  same  main  rods 
and  if  from  60  to  70  new  engines  are  built  every  year  for 
replacements.  On  several  English  roads  the  valve  gear  work 
is  so  designed  and  «o  carefully  made  as  to  render  it  possible 
to  take  the  valve  motion  from  one  engine  and  put  it  under  an- 
other one — and  it  fits.  This  is  occasionally  done  in  order  to 
get  engines  out  of  the  shops  quickly.  The  holes  for  the  pins 
of  valve  motions  are  usually  lapped  out,  and  so  also  are  the 
slots  in  the  links.  These  are  fitted  perfectly  on  the  machines, 
so  that  the  link  block  will  drop  easily  from  one  end  to  the 
other  of  the  link,  and  no  hand  fitting  is  required,  the  fit  being 
an  absolutely  perfect  piece  of  work.  A  great  deal  of  case 
hardening  is  done,  especially  in  England,  and  the  work  is 
usually  put  up  with  the  oxidized  surfaces  left  as  they  come 
from  the  boxes. 

In  three  shops  in  England  and  in  two  on  the  Continent 
the  writer  was  asked  to  collect  and  present  in  the  columns 
of  this  journal  the  most  up-to-<late  information  upon  milling. 
It  appears  that  a  milling  wave  is  passing  over  Europe.  In 
several  places  home-made  milling  machines— converted  from 
planers— were  seen,  and  were  doing  good  work.  Large,  solid 
cutters  are  the  rule  for  wrought  iron  and  steel,  while  larger 
cutters  with  inserted  teeth  are  in  common  use  for  cast  iron. 
At  the  Borsig  works  a  test  outfit  for  milling  cast  iron  has 
proved  very  profitable.  A  special  motor  drives  a  large  new 
milling  machine,  and  a  good  man  is  constantly  employed  in 
making  tests  of  cutters  of  various  kinds  upon  broad  surfaces 
of  cast  iron  and  steel.  By  weighing  the  work  and  reading 
the  ammeter  the  power  required  per  unit  weight  of  metal  re- 
moved is  studied,  and  my  courteous  conductor,  the  works 
manager— who  does  not  speak  a  word  of  English— made  me 
understand  that  this  experimental  work  had  greatly  increased 
the  rate  of  cutting  and  reduced  the  cost  of  milling.  This,  by 
the  way,  is  an  admirable  demonstration  of  the  convenience 
of  electrical  measurements  in  introducing  improved  methods 
in  the  shops. 

Xo  twist  drills  are  bought  for  the  Borsig  works.  They  are 
all  made  in  the  tool  room,  which  is  the  largest  I  ever  saw 
and  is  chiefly  engaged  in  making  milling  cutters.  A  fine! 
large  twist  drill  was  exhibited.  It  was  2\^  Ins.  in  diameter 
and  about  4  ft.  long.  The  tempering  of  milling  cutters  was 
watched  with  interest.  Gas  furnaces  are  used,  and  the  cut- 
ters are  heated  very  slowly.  Until  red  hot  they  are  not  put 
into  the  furnace  at  all,  but  are  heated  by  radiant  heat  by 
being  placed  on  a  plate  under  the  furnace,  the  gas  burner  of 
which  heats  cutters  to  a  high  temperature  in  the  furnace 
while  it  heats  to  a  red  temperature  those  which  are  to  go  into 
the  furnace.  This  is  said  to  be  the  secret  of  hardening  good 
cutters. 

Small  pieces  of  high-speed  steel  were  in  some  mysterious 
way  stuck  on  the  ends  of  large  lathe  and  planer  tools.  The 
joints  were  fused  and  resembled  brazing,  but  they  hold  heavy 
cuts.  I  did  not  succeed  in  impressing  the  works  manager 
with  the  desirability  of  telling  me  how  it  was  done  or  letting 
me  see  the  process.  G   M   B 

(To  be  concluded.) 
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PRODUCTION  IMPROVEMENTS. 


REAMEB    FOB    (CONNECTING    BOD    KNUCKLE    JOINTS. 


Fig.  1  illustrates  a  very  handy  reamer  used  in  the  round- 

ouses  of  the  Lake  Shore  &  Michigan  Southern  Railway  for 

earning  the  knuckle  pin  holes  in  connecting  rods  without  re- 

loving  the  rods  from  the  engine  and  thus  saving  a  large  pro- 

ortion  of  the  time  ordinarily  required  for  this  operation. 

rhe  cutters  are  made  right  and  left  spiral  and  ball  bearings 

:ire  used  between  the  stationary  and  revolving  parts  in  order 

to  reduce  the  power  required  for  Its  operation  to  a  minimum. 

A  ratchet  wrench  Is  used  on  the  square.    We  are  Indebted  for 

this  Information  to  Mr.  S.  K.  DIckerson,  master  mechanic  at 

Colllnwood,  Ohio. 

1X)00M0TIVE  BLOCKING  JACK. 

The  blocking  jack  Illustrated  In  Fig.  2  Is  In  use  at  the  Mc- 
Kees  Rocks  shops  of  the  Pittsburgh  &  Lake  Erie  Railroad. 
A  pair  of  these  jacks  are  furnished  for  each  pit  In  the  erect- 
ing shop  and  when  the  wheels  are  removed  from  a  locomotive 
one  of  these  jacks  Is  placed  underneath  the  frames  at  the  center 
of  the  cylinders  while  the  other  one  Is  placed  underneath  the 
frames  at  about  the  middle  of  the  firebox.  These  Jacks  are 
very  much  more  satisfactory  than  blocking  as  they  can  very 
readily  be  adjusted  to  any  desired  height;  they  take  up  a  com- 
paratively small  amount  of  room  and  do  not  In  any  way  Inter- 
fere with  the  work  on  the  engine,  and  last,  but  not  least,  no 
time  Is  lost  In  hunting  up  blocking.  The  jacks  are  quite  heavy 
and  four  rollers  are  provided  so  that  they  can  easily  be  moved 
about.  We  are  Indebted  to  Mr.  D.  J.  Redding,  master  me- 
chanic at  McKees  Rocks,  for  this  Information. 


Development  of  Shopmen. — ^When  you  have  reached  the 
limit  of  the  high-speed  steel  and  heavy  built  shop  tools,  what 
are  you  going  to  do  with  your  men?  You  still  have  room  for 
Increasing  thai  output  if  you  develop  them  as  you  should,  es- 
pecially their  loyalty.— Jfr.  W.  White,  Western  Railtoay  Olul>. 
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FIG.    1 — BEjLMEB  FOB  CONNECTINQ  BOO  KNUCSLK  JOISTS. 
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no.  2-— LoooKorrnE  blockctg  jack. 


Cabe  of  Belts. — We  have  our  own  belt  room,  keeping  a 
record  of  every  belt  failure  as  well  as  the  life  history  of  every 
belt  installed — paying  the  highest  price  for  belts,  yet  having 
them  cost  less  for  operation  and  renewal,  with  fewer  break- 
downs, than  I  believe  in  any  machine  shop  of  similar  size  In 
the  world. — Mr.  Harrington,  Emerson,  Western  Railway  Clul). 


Impobtance  of  Jigs. — The  new  shop  Is  usually  handicapped 
by  lack  of  jigs,  templates,  etc.,  possessed  by  the  old  one. 
These  things  will  remedy  themselves  in  time,  but  the  new 
shop  cannot  be  expected  to  reach  Its  highest  efficiency  for 
some  time  after  it  Is  put  In  operation. — Mr.  J.  H.  Lonie,  West- 
ern  Railtoay  Club. 
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CONSTBUCTION    OF   THE   ADJrSTABLE   BACK    SYSTEM    FOB   CABBYINO    FRESHLY    VARNISHED   SASH,   ETC. 
COLLINWOOD  SIIOI'S — LAKE  SHOBE  &  MICHIGAN  SOUTHERN  RAILWAY. 
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DETAILS    OF    ABBANGEMEXT    AND   CONSTBUCTIOX   OF    THE    BACK  SYSTEM    FOR    SUFPOBTIXG    FRESHLY 

VARNISHED   IKX)RS. 


Ali.irSTABLE    SYSTEM   OF    BACKS    FOB    STOBING    F'BESHLY    VABXISHED 

SASH  AND  BLINDS. 


Zx2'flbo</ 


S4-  Strips  4//^  /ongr  on  eac/?  sje/e  of  each  trame 
I'KTAILS  OF  THE   SPECIAL   CORNER-PIECE   CI-Aill'S   FOB    SECURING    THE 
STANCHIONS    AND    OF    TRIANGULAB    GALVANIZED    IBON 
SUPPOBTING   STEIPS. 

PASSENGER  CAR  PAINT  SHOP  VARNISH  AND  CLEAN- 
ING ROOMS. 


The  varnish  and  cleaning  rooms  of  the  passenger  car  paint 
!»op  at   the   Collinwood    shops   of   the    Lake    Shore   &    Michl- 
-an      Southern      Railway      are     especially      well      arranged. 
!n    the    cleaning    room,    which    adjoins    the    main    shop    on 
lie   south    end,    is    to    be    found    a    novel    system    of    wasU- 
og    tanks,    which    is    used    in    the    washing    of    sash    and 
;)iher   parts    of   the    woodwork    of   passenger   cars    under    re- 
pairs    The  question  of  supplying  sufficient  tank  room  for  this 
>vork  on  so  large  a  scale  and  in  such  a  manner  that  it  shall  be 
ia.sily  accessible,  has  been  very  successfully  met  by  the  system 
«hown  in  the  accompanying  engraving.    An  interesting  design 
f>f  sectional  tanks  or  tubs  has  been  originated  which  provides 
not  only  simplicity  of  construction,  but  also  ease  of  repairs 
when  same  is  necessary. 

There  are  eight  of  these  washing  tanks  or  tubs,  each  of  which 
's  built  up  of  sections,  as  shown.  Each  tank  consists  of  thre« 
middle  sections  and  the  necessary  two  end  pieces,  all  of  cast- 
iron,  which  are  bolted  together,  making  a  complete  tub  of  great 
strength  and  durability.  This  method  of  erecting  them  ef- 
fected a  very  material  saving  in  the  pattern  work  for  the  cast- 


STANUING    BACKS   FOR    STORING    FBESHLY    VArtMSHED    IMMIKS. 

ings,  and  if  by  chance  any  tub  is  broken,  a  new  section  may  be 
bolted  in  place  of  the  broken  one  with  comi)arative  ease.  The 
method  of  erecting  them,  as  well  as  of  supporting  them  upon 
the  iron  framework  stands,  is  well  shown  in  the  drawings. 

In  front  of  each  row  of  washing  tanks  is  located  a  covered 
gutter  for  draining  the  drip  from  washed  pieces  to  the  sewf.r. 
The  flooii  slopes  toward  this  gutter  for  more  than  5  ft.  back 
from  it.  Each  tub  is  piped  up  for  water  supply  and  also  with 
a  steam  connection  for  delivering  heated  water;  this  is  ac- 
complished by  Injecting  the  steam,  from  the  ^-in.  pipe,  as 
shown,  into  the  water  pipe,  while  the  cold  water  is  running 
from  the  tap,  the  steam  l>eing  led  into  the  water  pipe  through 
a  special  mixing  connection  in  a  tee  fitting. 

Another  feature  which  is  of  interest  is  the  system  of  racks 
used  in  the  varnish  room  for  etoring  window  sash  and  blinris 
while  drying.  This  arrangement  of  racks  provides  a  most 
efficient  means  for  storing  the  entire  equipment  of  a  car  while 
drying,  so  that  the  least  possible  amount  of  room  is  required. 
It  consists  of  a  long  framework  of  iron  bars,  as  shown  In  the 
accompanying  engraving,  with  adjustable  stanchions,  whiih 
may  be  arranged  to  accommodate  any  width  of  sash  or  blinds. 
The  stanchions,  or  movable  partitions,  are  merely  slid  along 
the  iron  bar  guides,  and  when  properly  spaced,  are  clampei 
securely  by  a  binder  at  each  corner. 

The  plan  of  the  varnish  room  indicates  the  locations  of  these 
racks,  of  which  there  are  three,  each  24  ft  long  and  5  ft.  wide 
The  peculiar  shape  of  the  supporting  strips  is  such  as  to  car- 
ry a  sash  by  contact  at  a  corner  only,  so  that  the  freshly  var- 
nished surface  is  not  interfered  with.  When  the  sizes  of  sash 
change  the  stanchions  are  adjusted  to  the  i>artictilar  i)osition 
which  will  accommodate  them  and  are  clamped  there  by  the 
special  corner  piece  clamp.  These  racks  are  each  located  be- 
tween the  varnishing  benches,  so  that  the  work  may  be  placed 
directly  in  the  drying  rack  after  varnishing. 

For  the  support  of  freshly  varnished  doors  a  different  sys- 
tem of  racks  is  made  use  of,  as  shown  in  the  additional  photo- 
graph and  detail  sketch.  This  is  a  standing  rack,  consisting 
of  a  floor  frame  piece  with  strips  running  crosswise,  having 
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beveled  edges;  above  this  is  erected  an  elevated  longitudinal 
supporting  stringer  with  projecting  taper  pegs.  Then,  as 
shown  in  the  photograph,  the  procedure  is  that  of  resting  a 
door  between  two  of  the  strips  on  the  base  and  between  two 
corresponding  pegs  above;  In  this  way  the  door  will  be  sup- 
ported entirely  by  edges  and  the  freshly  varnished  surface  is 
protected.  Each  of  these  two  door  racks  is  14  ft.  long  and  th* 
elevated  supporting  stringer  is  located  6  ft.  above  the  floor. 
Each  rack  has  a  capacity  of  54  doors  upon  either  side  of  th9 
stringer,  making  the  total  capacity  108  doors. 


RAILROAD  SHOPS. 


In  discussing  the  report  of  the  Committee  on  Shop  Layouts 
before  the  Master  Mechanics'  Association,  Mr.  F.  F.  Gaines 
made  the  following  observations: 

The  report  seems  to  question  very  strongly  the  advisability 
of  large  shops  or  the  use  of  a  single  shop  for  a  railroad  sys- 
tem. The  large  shop  Is  no  Innovation  whatever.  The  Penn- 
sylvania Railroad  shop  at  Altoona,  which  has  been  in  exist- 
ence for  a  great  number  of  years,  Is  a  fair  example  of  large 


PLAN    OF    GASOLINE    MOTOB    CAB — UNIO.V    PACIFIC    BAILWAY. 


GASOLINE  MOTOR  CAR. 


Union  Pacific  Railway. 


A  light  motor  car  designed  and  built  under  the  direction  of 
Mr.  W.  R.  McKeen,  superintendent  motive  power  of  the  Union 
Pacific  Railway,  has  been  In  service  on  that  road  since  April 
1  of  this  year.  It  has  met  expectations  to  such  an  extent 
as  to  lead  to  the  decision  to  build  six  more  of  a  larger 
capacity.  The  experimental  car  Is  now  in  regular  service  at 
Portland,  Oregon. 

This  car  is  31  ft.  long  and  seats  25  passengers.  It  Is 
mounted  on  a  four-wheel  specially  designed  truck,  and  weighs 
a  little  over  20  tons.  The  accompanying  floor  plan  shows  the 
shape  of  the  car  and  the  interior  arrangements.  A  six- 
cylinder  100  h.-p.  engine  drives  the  forward  axle  by  means  of 
a  mechanical  chain  drive  with  several  gear  speeds,  the  speed 
of  the  engine  Itself  being  variable  through  a  wide  range.  A 
"synchronizer"  facilitates  the  speed  changes.  A  reverse 
throttle  spark  lever  and  emergency  spark  cut  out  and  air 
brake  valve  are  all  arranged  conveniently  for  the  operator. 
Six  cells  of  battery  supply  current  for  a  "make  and  break" 
spark  device. 

This  car  Is  designed  for  service  on  grades  as  steep  as  4  per 
cent,  and  for  frequent  stops,  Its  maximum  speed  being  about  35 
miles  per  hour,  but  by  changing  the  gear  ratios  it  may  be  run 
at  60  miles  per  hour.  Compressed  air  Is  used  In  starting,  and 
the  acceleration  is  remarkably  rapid.  For  the  first  50  ft.  the 
acceleration  is  slower  than  that  of  an  ordinary  electric  car, 
but  from  100  ft.  it  Is  very  rapid.  On  a  level  or  grade  of  25  ft. 
per  mile  the  car  will  start  on  the  high  speed  direct  con- 
nected, without  the  use  of  gears.  One  operator  handles  the 
car  easily.  It  will  run  In  either  direction.  The  vibration  and 
noise  of  the  engine  are  not  noticeable  when  running,  and 
the  car  Is  reported  to  be  entirely  satisfactory. 

It  has  been  running  experimentally  and  In  regular  service 
since  last  April,  and  ran  with  Its  own  power  from  Laramie 
to  Salt  Lake  City  early  in  May,  making  the  2,095  miles  with 
entire  satisfaction.  Since  It  first  started  the  car  has  not  been 
out  of  commission  and  has  not  required  more  than  slight 
running  repairs.  It  has  hauled  a  standard  mail  car  of 
52,100  lbs.  up  a  1.6  per  cent,  grade  at  the  rate  of  11  miles  per 
hour.  It  has  also  been  tried  on  a  7.8  per  cent,  grade  (a 
coal  shute  trestle),  where  It  was  stopped  and  started  re- 
peatedly. 


shops.  The  present  output  of  our  Reading  shops,  where  all 
the  heavy  repair  work  for  the  road  is  done,  has  been  brought 
up  In  the  past  year  to  an  average  of  three  engines  per  day, 
and  will  be  a  little  over  800  engines  for  the  year,  an  increase 
of  22  per  cent,  over  the  previous  year,  and  this  has  been  done 
with  a  notoriously  old  tool  equipment,  and  only  a  sufficient 
number  of  tools  to  operate  48  out  of  68  pits;  in  other  words, 
the  erecting  shops,  which  are  in  two  bays,  have  been  divided 
into  12  pits  to  each  corner,  which  are  being  operated,  and  the 
remaining  pits  used  for  storage  purposes  on  account  of  lack 
of  sufficient  machinery  to  run  them.  On  the  basis  of  48  pits 
we  are  getting  about  an  engine  and  a  half  per  pit  per  month. 

Referring  to  the  articles  from  the  Amebican  Engineeb  (by 
Mr.  R.  H.  Soule),  which  are  published  as  an  appendix  to  the 
committee's  report,  there  is  considerable  exception  to  be  taken 
to  them.  Tables  of  outputs,  as  given,  are  valueless  unless 
considerably  more  is  known  about  the  conditions  under  which 
the  output  is  made. 

The  character  of  traffic,  grade,  ballast,  curvature,  water 
supply,  weight  of  engine,  etc.,  vary  for  each  locality.  For  in- 
stance, on  a  recent  trip  of  Inspection  by  some  prominent  offi- 
cials, a  certain  shop  located  In  a  territory  with  a  good  water 
supply  was  very  highly  commended  for  Its  output  on  the  unit 
basis.  The  average  cost  of  engines  repaired,  however,  was 
only  from  |300  to  $350  per  engine,  or  about  one-fourth  cost  per 
engine  at  our  Reading  shops.  During  the  past  year  the  aver- 
age cost  of  engines  receiving  general  repairs  was  slightly  un- 
der $1,500.  This  may  seem  high,  but  the  power  had  become 
run  down  considerably,  and  the  majority  of  engines  required 
heavy  boiler  work,  so  that  while  apparently  high  It  is  really 
a  reasonably  low  figure,  it  being  about  the  same  as  that  for  the 
Central  Railroad  of  New  .Jersey,  as  the  average  cost  per  eng;lne 
varies  only  a  few  dollars  from  the  average  cost  per  engine  on 
the  latter  road.  This  shows  the  fallacy  of  comparing  output 
of  shops  In  different  localities  on  the  unit  basis. 

The  proper  proportion  of  floor  area  for  each  department, 
based  on  the  number  of  stalls.  Is  also  worthless  when  simply 
tabulated  without  reference  to  conditions.  A  majority  of  the 
sh*p-i«youts  are  deficient  In  floor  area  for  machine  tools  and 
boiler  work.  The  newer  heavier  power  requires  much  more 
machinery  to  obtain  the  same  output  as  was  previously  accom- 
plished when  engines  were  small.  Higher  steam  pressures 
have  very  noticeably  decreased  the  life  of  flues  and  fireboxes, 
and  many  recently  built  shops  are  preparing  to  overcome  this 
defect  by  extensions.  As  being  of  interest  In  this  connection 
I  have  tabulated  the  present  area  and  the  area  that  will  exist 
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hen  the  present  extensions,  which  are  now  under  way,  are  WESTlNGhOUSE  COMPOUND  PUMP, 

ompleted  at  our  Reading  shops:  , 

■i             z          bS  by  f.  u.  fabkk. 

-^i       ^vP         si         m^  ^^^  ^^^  design  of  Westinghouse  compound  pump  consists 

siioP-„    .^    ,      .                        o8^      M*Si        ^S        <^t  of  three  cylinders  placed  vertically  in  tandem.    The  two  lower 

Greeting,  68  pits,  two  bays,                                                                              ^••«  ^                  tf                               * 

740  X  70 103,600      Aya,600   lfizA.&  ^^'^^^  ^^®  joined  by  a  thin  center  piece,  constituting   the  air 

^o^lfa^Bo'  ^^^  ^^  ^^^  pump,  and  these  are  surmounted  by  a  center  piece 

Machine,  one  bay,  740  x  60 44,400     100,000    144,400   2,123.5  and    steam    cylinder   of    the    regular    Westinghouse    type,   so 

Extension,  .  i     ^    ■                     i                               . .  •                                   ■ .  ■          . 

220  X  170  that  in  general  appeaiauce  this  new  pump,  although  some- 

lioiler.  two  bays.  400  x  120 48.000  *'^^5?.40^o^  105.400    1.550.0  "^^^^  ^°^^^^'  ^'^  ^^^^'  ^i^^^^^"  ^^  ^^^  regular  WestingUouse  pump 

that  has  been  standard  on  locomotives  lor  air  braKe  sysiemo 

In  a  great  many  cases  the  blacksmith  shop  is  used  for  both  luiouguout  me  couniiy    tor  so  many   years,     ihe   design   is 

.ar  and  locomotive  torgings.     The  use  of   steel  castings  for  very  compact  and,  since  the  air  end   only  is  compound,  the 

aiany  locomotive  parts,  instead  of  forgings,  ai^d  the  manufac-  additional  features  required  are  so  similar  to  tne  oia  bvauu- 

i uring  of  other  parts  on  turret  lathes  and  special  machines  for  aid  that   the  same  simplicity  of  operation   Is   assured,     tieu- 

bar  stock,  has  greatly  reduced  the  necessary  output  of  this  de-  erally  speaking,  the  compounding  of  the  air  end  is  done  as 

partment,  so  that  while  the  Reading  shop,  having  an  area  of  follows: 

37,3(jU  sq.  fL,  or  525  sq.  ft.  per  locomotive  pit,  is  apparently  ine  two  air  cylinders  are  of,  the  same  diameter,  each  hav- 

small„  it  has  been  found  from  actual  experience  to  be  ample  lag  a  piston  suitably  connected   to   the  piston  rod,  which  is 

and  with  a  good  margin  of  reserve.  actuated  by  the  steaim  piston.    These  two  air  pistons  are  fur- 

A  sufficient  number  of  cranes  to  properly  handle  the  work  ther  connected  by  a  drum  ot  smaller  diameter  luau  tue  lusiue 

should  not  be  overlooked.    In  the  older  shops,  which  were  not  diameter  of  the  air  cylinders  in  such  a  manner  that  the  two 

equipped  with  overhead  cranes,  each  machine  handling  work  pistons  ana  drum  form  a  sort  of  spooL     The  center  piece  be- 

of  any  size  was  provided  with  an  air  hoist  or  other  lifting  de-  iween  the  air  cylinders  fits  closely  about  the  spool,  and  has 

vice  for  handling  the  material  from  the  floor  to  machine  and  pach-iag  rings  to  prevent  the  passage  of  air  from  one  cylinder 

back  again.    In  the  newer  shops,   with   the  overhead  crane  to  the  other  past  the  surface  of  the  drum.    The  low-pressui-e 

service,  the  air  hoist  is  practically  eliminated,  while  a  very  air  is  drawn  into  the  top  of  the  upper  cylinder  and  the  bot- 

small  number  of  cranes  has  to  do  the  work  formerly  done  by  torn  of  the  lower  cylinder,  and  during  compression  is  forced 

u  large  number  of  air  hoists  or  other  similar  contrivances,  through  suitable  valves  and  passages  to  the  annular  volume 

Before  the  advent  of  overhead  cranes  in  locomotive  shops  a  formed  between  the  spool,  air-cylinder  walls  and  center  piece, 

large  portion  of  the  moving  and  lifting  was  done  by  hand,  but  The  final  compression  takes  place  in  this  annular  volume,  and 

since  the  advent  of  cranes  no  one  ever  thinks  of  doing  any  the  air  is  forced  out  through  the  passages  and  valves  in  the 

such  work,  no  matter  how  long  he  may  have  to  wait  for  a  center  piece  to  the  discharge  opening.       It  will  thus  be  ob- 

crane.    it  therefore  becomes  doubly  important  to  have  a  very  served  that  in  each  air  cylinder  both  high  and  low  pressures 

large  number  of  cranes  serving  each  department,  and  it  is  are  single  acting,  but  that  these  pressures  on  the  air  piston,  as 

also  desirable,  in  addition  to  overhead  crane  service,  at  par-  «•  whole,  are  double  acting.    The  resultant  effect,   therefore, 

ticular  machines  to  install  small  independent  hoists,  either  on.  the  steam  piston  rod  is  almost  the  same  as  in  the  simple 

air  or  electric,  where  there  is  frequent  need  of  such  service.  pump,  but  the  air  cylinder   surface  being  twice  as  great  as 

With  the  installation  of  new  cranes  that  are  to  be  put  in  ia  the  simple  pump  afiords  twice  the  opportunity  for  radia- 

the  present  shops  and  the  present  extensions  that  are  under  tion  of  heat,  and  for  that  reason  the  temperature  of  the  air 

way  the  Reading  shops  will  have  the  following  crane  equip-  discharge  is  considerably  reduced  for  locomotive  service, 

ment:     In  each  erecting  bay  one  120-ton,  with  two  trolleys;  Also    by   thus   compounding   the  air   end  a  much   smaller 

one  35-ton,  with  two  trolleys;   two  10-ton,  with  single  trolley.  steam  cylinder  can  be  ui;ed  to  operate  the  pump,  thus  causing 

The  main  machine  shop  will  have  three  10-ton  single  trolley  '^  marked  economy  in  steam  consumption, 

cranes.    The  covered  storage  yard  will  have  one  10-ion  single  The  present  design  ot  pump  consists  of  a  steam  cylinder 

trolley  and  one  10-ton  double  trolley.    The  boiler  shop,  with  ^  ii^s.  in  diameter  by  12-in.  stroke  and  two  air  cylinders  11 

two  bays,  will  have  in  the  main  bay  one  35-ton  crane,  with  two  i^s-   ^^  diameter  by  12-in.  stroke,  while  the  small  diameter 

trolleys,  and  one  10-ton  crane,  with  single  trolley.    In  the  other  of  the  spool  is  6%.  ins.    It  is  made  for  a  capacity  similar  to 

bay  three  7%-ton  cranes,  single  trolley.    In  the  machine  shop  ^^^^  of   the   standard   ll-in.   pump,  which  has   been   on   the 

extension  the  center  bay  has  one  35-ton  crane,  with  two  trol-  market  for  some  years,  having  air  and  steam  cylinders  each  11 

leys,  and  one  10-ton  single  trolley.    One  side  bay  has  two  7Vi-  ^^^-  ^^  diameter  by  12-in.  stroke.    Consequently  the  compound 

ton  cranes,  single  trolley;  the  other  side  bay  two  10-ton  cranes,  pump  has  an  8-iii.  diameter  cylinder  instead  of  an  ll-in.  as 

single  trolley.  with  the  standard,  and  the  steam  consumption  is  thereby  re- 

The  cranes  operating  in  one  bay  of  erecting  shop,  center  duced  to  about  52  per  cent  of  the  latter  through  this  change 

bay  of  machine  shop  extension  and  the  main  bay  of  boiler  shop  alone.     But  by  compounding  the  air  end  the  capacity  of  the 

are  all  on  the  one  runway,  and  are  not  absolutely  confined  to  pump  is  increased  about  10  per  cent,  when  pumping  against 

territory  designated.    Those  nearest  the  dividing  line  of  each  ^^  lbs.  air  pressure,  due  to  the  fact  that  the   low-pressure 

shop  can  be  used  when  occasion  demands  in  the  next  shop.  clearance   volumes  at  the  end   of  a  compression  stroke  are 

filled  with  air  at  only  about  40  lbs.  pressure,  instead  of  90 

■  lbs.,  as  in  the  simple  pump,  and  in  the  former  case  this  pres- 

Teo^ephone  Data. — Mr.  F.  P.  Fish,  in  an  address  before  the  sure  reduces  to  the  atmospheric  pressure  much  earlier  dur- 

Beaoon  Society,  stated  that  the  energy  required  for  a  single  ing   the   intake   stroke   than  is   possible   with   the  standard 

incandescent  burner  is  5,000,000  times  as  great  as  that   re-  pump,  consequently  the  volume  of  air  drawn  in  at  each  stroke 

quired  to  send  a  message  to  Chicago,  and  that  the  energy  re-  is  that  much  greater.     For  this  reason  the  saving  per  cubic 

quired  to  lift  a  weight  of  13  ounces  is  sufficient  to  operate  a  foot  of  air  compressed  is  greater  than   that  shown  by  the 

telephone  for  240,000  years.    To  meet  all  the  requirements  of  difference  in  steam  cylinder  volumes,  and  from  tests  made 

the  service  1,000,000  trees  a  year  are  required  for  poles,  and  on  the  compound  pump  it  appears  that  it  requires  only  about 

the  average  cost  of  every  class  of  message  is  2.2  cents.    Three  45  per  cent,  of  the  steam  per  cubic  foot  of  free  air  compressed 

years  ago  twelve  telephones  for  every  100  of  population  were  that  is  required  for  the  standard  ll-in.  pump.    This,  of  course, 

considered  the  maximum  that  it  was  possible  to  supply.    Now  is  an  immense  saving  of  itself.    But  since  the  amount  of  air 

the  telephone  people  are   looking   ahead   to  a  maximum   of  compressed  per  stroke  is  greater,  the  time  required  for  the 

twenty  for  every  100  of  population.  pump  to  operate  is  thereby  diminished,  and  the  amount  of 
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wear  and  cost  of  maintenance  are  correspondingly  decreased. 

Tlie  air  valves,  valve  seats  and  valve  cages  are  of  the  same 
pattern  as  those  used  in  the  11-in.  pump,  while  the  steam 
valve  mechanism  corresponds  exactly  with  that  of  the  9V^-in. 
pump.  Also  the  piston  rings  of  the  two  air  pistons  are  sim- 
ilar to  the  11-in.  pump  and  the  steam  piston  rings  correspond 
to  the  old  standard  Sin.  i)unip,  many  of  which  are  still  op- 
erating on  railroads.  The  steam  and  air  connections  are  also 
made  up  of  standard  pieces  that  are  now  in  use  on  the  other 
pumps,  so  that  by  the  introduction  of  this  new  compound 
pump  the  amount  of  repair  stock  required  outside  of  that 
already  needed  by   railroad  shops  is  very  small  indeed. 

Since  the  working  parts  are  all  modelled  after  those  of  the 
existing  standards,  the   knowledge   possessed   by   repair  men 


for  some  years,  and  have  them  in  successful  operation  bol 
in  England  and  on  the  continent  of  Europe.  Therefore, 
is  not  in  the  nature  of  an  experiment  as  far  as  the  desig 
and  operation  of  the  pump  are  concerned.  The  applicatio 
to  American  railway  practice  is,  however,  new,  and  sever; 
railroads  have  already  placed  them  in  service  on  trial. 

The  greatly  increased  weight  of  cars  demanding  larg( 
brake  cylinders,  coupled  with  the  greatly  increased  lengfth  c 
trains,  has  brought  about  the  expenditure  of  a  much  greate. 
quantity  of  air  and,  naturally,  the  requirement  of  a  large: 
air  pump.  It  was  this  fact  that  brought  out  the  11-in.  pumi 
With  the  introduction  and  general  adoption  of  the  high-spee' 
brake  and  high-pressure  control  apparatus,  the  main  reservoii 
pressure  was  increased  from  90  to  120  lbs.     Consequently  the 
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FIG.     1 WESTIX0HOI.se    COMPOUND    PUMP. 


KKi.     2 — SECTIONS    TIIROtCir    AIR    AND    STEAM    CVMXDKRS. 


at  the  present  time  will  serve  them  in  making  repairs  on  the 
new  pump  without  any  extended  extra  instruction.  The 
rules  already  issued  for  operating  air  pumps  will  in  nearly 
all  cases  apply  to  the  new  i)ump,  so  that  its  introduction,  in 
almost  every  way,  will  cau.se  no  trouble  or  inconvenience  to 
the  operating  departments. 

Although  this  pump  is  spoken  of  as  the  "New"  compound 
pump,  it  can  hardly  be  said  to  be  entirely  so,  since  the  West- 
inghouse  Brake  Company,  in  London,  have  built  such  pumps 


work  of  the  pump  was  greatly  increased  thereby,  and  the 
consumption  of  steam  by  the  air  pump  has  been  found  to  be 
a  considerable  factor  of  importance;  and  the  introduction  of 
an  air  pump  designed  to  give  the  greatly  increased  amount 
of  air,  and  at  the  same  lime  require  a  much  less  amount  of 
steam,  has  been  made  a  necessity  which  both  the  railroads 
and  the  air  brake  company  have  for  some  time  past  recog- 
nized. Such  a  pump  must  combine  the  requirements  just 
outlined   with   the  simplicity  of  operation  and  maintenance 
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.  well  as  the  absolute  reliabiliiy  now  had  in  the  standard 
mips.     Such  a  putup  the  new   We^tinghouse  compound  pump 
designed  to  be. 

The  cuts  illustrating  this  aiii-.  le  will  give  a  clear  idea  of 

e  design  and  operation  of  the  i)unip  for  those  who  are  in- 

rtsied  sufficiently  lo  follow  it  through.  The  steam  cylinder 
.  made  both  right  and  left  baud,  so  that  the  steam  and  ex- 
aust  connections  can  be  made  on  either  side,  or  both  on  one 

.le.  The  lower  thin  center  piece  connecting  the  two  air  cyl- 
jilers  contains  the  final  discharge  valves  and  orifice.  Each 
ir  cylinder  has  a  suction  strainer  through  which  the  air  is 

:awn  into  its  low-pressure  volume. 

Figure  1  shows  a  side  view  of  the  pump,  indicating  clearly 
he  position  of  the  air  valves  and  ports  as  well  as  the  lugs 
,<)i-  supporting  the  pump  in  position. 

Figure  2  shows  a  front  central  section  of  the  pump  and  a 
side  view  partly  in  outline  and  partly  in  section.  From  this 
(  ut  the  operation  of  the  pump  can  easily  be  followed  through. 
Steam  enters  from  the  governor  at  the  steam  inlet  and  passes 
ihiough  the  port  a,  a,  to  the  cavity  A  over  the  main  valve, 
Horn  thence  it  goes  to  either  the  top  or  the  bottom  of  the 
steam  cylinder  in  exactly  the  same  manner  as  in  the  present 
:t|.j-in.  or  11-in.  pumps.  It  is  hardly  necessary,  therefore,  to 
lollow  this  part  of  the  operation  through  in  detail,  as  the 
operation  of  the  standard  Westinghouse  pumps  is  not  new. 

The  operation  of  the  air  end,  however,  will  be  of  much  in- 
terest. On  the  down  stroke  air  is  drawn  in  through  the  tipper 
;!ir  inlet  on  the  left-hand  side  of  the  air  cylinder;  it  passes 
Ihiough  the  passage  m,  receiving  valve  b>G,  m.  to  the  low- 
pressure  volume  above  piston  GO.  "When  the  piston  reaches 
ihe  lower  limit  of  its  stroke  and  starts  upward,  this  air  is 
( ompressed  until  the  upper  discharge  valve  Soi  (on  the  upper 
1  ight-hand  side  of  the  cylinder)  is  raised,  then  the  air  is 
foisted  through  port  ri,  discharge  valve  Sui,  passage  g\,  receiv- 
in..?  valve  8Gj  and  port  vt-  to  the  annular  cavity  between  the 
drum  portion  of  piston  (jo  and  the  cylinder  Go.  Since  this  vol- 
ume is  much  smaller  than  the  low-pressure  vclume,  the  air  is 
l)eing  compressed  during  its  passage  from  the  low-pressure  to 
the  high-pressure  volumes  until,  when  the  piston  reaches  the 
iil)per  limit  of  its  stroke,  the  air  in  the  lew-pressure  clearance 
|)assagcs  and  high-pressure  volume  has  reached  the  intermedi- 
ate pressure  of  approximately  40  lbs. 

During  the  following  down  stroke  this  high-pressure  air  is 
compressed  until  it  raises  the  final  discharge  valve  80:;,  when 
it  passes  through  port  r;  and  the  discharge  valve  to  the  dis- 
charge orifice  in  the  center  piece  between  the  air  cylinders. 

This  same  operation  occurs  in  the  lower  cylinder  when 
the  piston  goes  in  the  opposite  direction  from  tliat  described 
above,  and  as  corresponding  passages  are  designated  by  the 
same  letter,  the  operation  can  be  readily  followed  through  by 
reading  over  the  description  just  given. 

The  air  cylinder  is  lubricated  by  three  oil  cups,  as  shown 
on  Fig.  2,  The  upper  end  receives  its  oil  from  the  automatic 
oil  cup  placed  just  to  the  left  on  the  upper  center  piece.  The 
piston  drum  receives  its  lubrication  by  the  oil  from  the  cup 
connecting  with  passage  gi  in  the  upper  air  cylinder,  ai'd  is 
drawn  into  the  high-pressure  volume  by  the  air  as  it  goes 
from  the  low  pressure  to  the  high.  The  lower  end  of  thi  air 
piston  is  lubricated  by  the  oil  cup  situated  on  the  left  side 
of  the  lower  center  piece.  The  last  two  oil  cups  mentioned 
are  old  style  air-cylinder  oil  cups,  whereas  the  other,  and  that 
in  the  front  view  of  the  pump,  is  the  new  automatic  air-cylin- 
der oil  cup.  This  cup  can  readily  be  used  for  the  upper  low- 
pressure  cjiinder  whenever  desired. 

It  is  thus  seen  that  the  complication  due  to  compounding 
by  this  design  is  materially  reduced,  and  all  parts  are  made 
strong  and  durable  and  as  nearly  like  standard  simple  pumps 
as  it  is  possible  to  make  them.  In  this  way  the  great  relia- 
bility that  has  been  so  prominent  a  feature  of  the  Westing- 
house  pumps  is  made  to  apply  to  this  pump  also. 


CURTIS  S  TEAM  TURBINE  TESTS. 


The  following  remarkable  results  were  obtained  in  a  series 
of  tests  of  a  2,000-k.w.  Curtis  steam  turbine  generating  unit 
which  were  recently  made  under  the  direction  of  Mr.  Fred- 
erick Sargent,  of  Sargent  &  Lundy,  and  Mr.  Louis  A.  Ferguson, 
of  the  Commonwealth  Electric  Company.  The  turbine  oper- 
ates at  900  r.p.m.,  and  is  a  four-stage  machine  designed  in 
1903  and  recently  changed  slightly  as  a  result  of  experiments 
conducted  during  the  past  year.  The  machine  as  tested  con- 
forms as  nearly  as  possible  to  the  standard  four-stage  ma- 
chines now  being  produced,  but  is  less  efficient  since  the 
changes  made  have  been  confined  to  the  buckets,  while  several 
other  important  changes,  which  are  known  to  be  desirable, 
could  not  be  made  in  this  case  without  entirely  rebuilding  the 


2,000-K.W.   CURTIS    STEAM    TURBINE. 

machine.    Every  precaution   was   taken  to  get  accurate  and 
reliable  results,  and  repeated  tests  confirm  these  results. 

Full   Lx)ad  Test  : 

Duration   of  test ,....,. 1.25   hour. 

Steam    pressure     (gaupe)  .....;..,>,'....  i,  . . 166.3     lbs- 

Back    Pressure     (absolute) ....  .ii.v;,.;....  ..1.49    In.    of    mercury. 

Superheat    .    .    ■   '-  207    Hpit    v 

J-ioad    in    kilo-watts .....'..;.... 20237 

Steam   consumption   per   k.w.    hour ..15.02   lbs- 

Half  Load  Te.st :  , 

Duration  of  test ..,..,**,. ....i. 4^,,,;,,., . 0  916  hour. 

Steam    pressure     (gauge). .;.;.  :iV-.:vVi;;,i*  ».  .^. 1702     lbs. 

Back  pressure  (absolute) .......  .  .,-.;.w*...i^»  .1.40  in.  cf  mercury. 

Superheat ;  i..  .i^,;.;. 120    deg     P. 

Load     m    kilo-watts .:.■.....  ..i^.  ,,,.,  .^. 1.0667 

Steam  consumption  per  k.w.  hour,  i'i-w*...  ivi.. ...... ,ii,. .  .16.31   lbs. 

Quarter  Load  Te.=t : 

Duration    of    test i     hour 

Steam    pressure    (gauge) 1555    lbs- 

Back  pressure    (absolute) ,......',iv#..V..1.45    in.    of   mercurv. 

Superheat .  . ,  . .... 204    deg.    P. 

Load   in   kilo-watts 555 

Steam    consumption    per    kw.    hour 18  00 

Zero  Load : 

Duration     of    test.  ■.  Vi,%  ;•.  Vv, 1.33     hour. 

Steam   pressure V.U . .. , ....,.,..,. 154  5    lbs. 

Backpressure   (absolute) .;,..  ..'i^i  .;..;;....-.  i 1.85  in.  of  mercurv. 

Superheat . ,;-.:... ...156    deg.    P. 

Steam  coosumption  per  hour .-i .;.v . ,.,  .  1,510. 5  lbs 


"It  is  better  to  arrive  safely  after  dark  than  to  arrive  an 
hour  earlier  on  a  shutter."  '  -■  .; 


UxiQUE  Position  of  Superiieatinc. — One  consoling  fact  in 
the  experimental  stage  must  be  remembered — that  no  risk  is 
being  run  of  a  loss,  as  whatever  superheat  is  obtained  is  of 
value,  and  although  if  insufficient,  the  greatest  economy  Is  not 
obtained,  the  best  results  will  have  to  be  worked  up  to,  as  a 
sufficient  amount  of  evaporative  surface  must  be  retained. — 
H.  H.  Vaughan,  before  Master  Mechanics'  Association. 


298 


AMEEICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


-.AMERICAN--. 

Engineer 


THE , IMPORTANCE.  OF  TWELVE  INCHES, 


R. 


MAILMAD  JOURNAL    . 

PUBUSHKD  1I0NTHL.T 

ST 

M.    VAN    A.R.SOAI.K, 


J.  S.  BONSALI., 

Businesa  Manager. 

140    MASSAV    STRKKT.    UlLVr  YORK. 

e.  M.  BA8FOBD,  Bdltor. 
R.  V.  WRIGHT,  AuM>cUt«  Bdltor. 


AUGUST,  1S05. 


8ubscrlpti*n $2.00  a  year  for  the  United  Statet  and  Canada;  $2.50  a 

year  to  Foreign  Countriea  embraced  tn  ttie  Univergal  i'oatcU  Union. 

Bemtt  by  hxpresa  Money  Order,  Draft  or  Fott  Office  Order. 
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to»t  Office  Hevi  Co.,  217  Dearborn  St.,  Vhicago,  JIL 
DamreU  S  Upham,  283    Washington  St.,  Boaton,  Ma»», 
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AdT«rtiaeineu<a. — Nothing  ioHl  be  inaerted  in  thia  iowmal  for  pay, 

sxcsi'X  lu  Tus  AovKBTisLNu  I'AGss.     The  reading  pages  will  contain 
only  auch  matter  as  we  consider  of  interest  to  our  readers. 

OoBtrlbuUons. — Articles  relating  to  railway  rolling  stock  construction 
and  management  and  ktndred  topics,  by  those  who  are  practically 
acquainted  unth  these  subjects,  are  specially  desired.  Also  early 
notices  of  offiaal  changes,  and  additions  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 

Ta  Sabacrlbcrs. — The  Amebican  Enqimkeb  and  Railaoad  Jousnai. 
it  mailed  regularly  to  every  subscriber  each  month.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  pualmaster 
at  the  office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this 
office  should  be  noiifieU,  no  that  the  missing  paper  may  be  supplied. 

Wlien  a  aubscrlber  cltaus«»  lila  wnmr«mm  he  ought  to  notify  this 
office  at  once,  so  that  the  paper  maiy  be  sent  to  the  proper  destination. 

Nearly  every  successful  man  will  give  a  reason  to  which  he 
considers  his  success  due.  The  editor  recently  obtained  such 
a  reason  from  an  official  whom  the  readers  of  this  journal 
all  know.  It  was:  "When  in  subordinate  positions  I  always 
made  it  a  point  several  times  every  year  of  introducing  im- 
provements, each  of  which  would  pay  my  salary  for  the  year. 
It  did  not  require  many  years  for  these  improvements  to  be 
traced  to  me,  and  then  1  was  pushed  ahead  as  fast  as  I  could 
go,  and  perhaps  faster  than  I  ought  to  have  gone.  A  young 
man  who  will  do  this  cannot  be  held  back  on  a  good  railroad." 


COST  KEEPING. 


By  their  cost  keeping  systems  the  success  of  manufacturing 
enterprises  may  be  measured.  As  a  basis  for  estimating  and 
conducting  manufacturing  cost  keeping  is  absolutely  essen- 
tial. By  the  records  of  costs  the  superintendent  is  guided 
in  his  organization  and  administration  in  such  a  way  as  to 
intelligently  introduce  improvements.  He  is  thereby  able  to 
compare  the  efficiency  of  men,  machinery  and  methods,  while 
without  accurate  knowledge  of  costs  he  would  be  working  in 
the  dark. 

Cost  keeping  may  be  carried  too  far  as  a  hobby,  but  there  is 
vastly  more  danger  of  not  carrying  it  far  enough.  Railroads, 
as  a  rule,  fail  to  appreciate  the  value  of  cost  records,  partic- 
ularly in  the  shops.  These  records  necessitate  providing  ad- 
ditional clerical  expense,  but  it  is  money  well  invested  when  it 
illuminates  the  operation  of  the  shop  and  forms  the  basis  of 
improvements.  Those  who  are  becoming  Interested  in  this 
subject  and  are  engaged  in  establishing  simple  and  inex- 
pensive methods  of  applying  commercial  principles  to  railroad 
shops  are  sure  to  come  into  prominence,  because  of  their  suc- 
cess. Success  cannot  fail  to  follow  intelligent  efforts  to  im- 
prove, and  railroad  shops  offer  a  broad  field  for  this  sort  of 
improvement  It  should  be  easy  to  secure  new  and  up-to-date 
machinery  if  the  possibilities  of  saving  could  be  stated  defi- 
nitely. 


To  meet  the  requirements  of  heavier  passenger  trains  a 
certain  road  got  some  heavier  passenger  engines.  They  were 
larger  and,  presumably,  better  in  every  way  than  those  which 
could  not  quite  make  the  time.  From  the  first  the  firemen 
found  their  work  harder  than  before,  and  objected  to  the  en- 
gines because  of  their  size.  This  led  to  a  test  for  fuel  con- 
sumption, resulting  in  showing  that  with  the  same  schedules 
and  weight  of  trains,  the  larger  engines  were  slightly  more 
economical  in  fuel  per  ton  mile  than  their  predecessors.  For 
a  time  no  one  could  understand  why  the  work  was  harder, 
but  it  was  soon  discovered  that  the  tenders  of  the  new  engines 
required  the  men  to  carry  the  coal  12  ins.  further  tlian  the 
older  ones.  As  the  men  handled  about  5,000  lbs.  of  coal  per 
hour,  this  small  distance  became  important.  The  remedy  was 
easy,  and  was  quickly  applied,  after  which  complaints  ceased. 
This  indicates  the  necessity  for  care  in  details  of  design,  in 
order  to  render  big  locomotives  as  convenient  as  possible  for 
the  men.  This  is  an  important  matter  for  the  attention  of 
draftsmen,  and  in  such  questions  of  detail  draftsmen  have  an 
opportunity  to  show  their  value  to  their  employers. 


SPEED  CHANGES  FOR  MACHINE  TOOLS. 


There  has  been  a  very  noticeable  tendency  during  the  past 
year  or  two  to  increase  the  number  of  mechanical  speed 
changes  on  several  types  of  machine  tools,  the  aim  being  to 
furnish  as  many  changes  as  possible  without  making  the 
mechanism  too  complicated  or  bulky,  and  to  make  these 
changes  with  a  minimum  loss  of  time  and  with  as  little  in- 
convenience to  the  operator  as  possible.  Such  tools  as  lathes, 
boring  mills  and  drill  presses  are,  in  many  cases,  now  fur- 
nished with  two,  three,  four  and  even  more  times  as  many 
spindle  speeds  as  formerly,  while  several  types  of  tools  which 
three  or  four  years  ago  were  regarded  as  requiring  only  one 
speed  are  now  arranged  for  two  or  more,  as  is  notably  the 
case  with  planers  and  some  of  the  boiler  shop  tools. 

Credit  for  this  development  is  very  largely  due  to  the  re- 
sults which  have  been  gained  with  the  individual  variable 
speed  motor  drive.  These  motors  won  their  way  iQto  the 
shops  largely  because  of  the  opportunities  afforded  by  close 
and  convenient  speed  regulation  and  brought  this  question 
forcibly  before  the  shop  managers.  That  an  increased  nimi- 
ber  of  speeds,  which  may  easily  and  quickly  be  changed  is 
desirable  is  indicated  by  the  fact  that  in  a  large  railroad 
shop,  where  the  machine  tools  were  changed  from  the  belt 
to  the  individual  variable  speed  motor  drive,  the  men  availed 
themselves  of  the  additional  speeds  without  any  great  amount 
of  instruction  being  given  them,  and  the  company  considers 
the  increased  output  due  to  this  change  as  more  than  suffi- 
cient to  have  justified  them  in  making  the  change. 


LARGE  LOCOMOTIVES. 


Where  to  draw  the  line  in  scrapping  old  and  light  locomo- 
tives and  where  to  draw  another  in  building  light  ones  are 
questions  of  importance  on  Western  lines  having  many  miles 
of  branches  with  comparatively  light  traffic  and  poorly  bal- 
lasted tracks.  Good  policy  in  one  section  of  the  country  may 
not  be  good  in  another,  where  the  conditions  are  far  different. 

Much  has  been  heard  lately  about  the  policy  of  building 
light  engines — of  about  130,000  lbs.,  on  driving  wheels  of  the 
2 — 8 — 0  type,  and  some  of  the  Western  lines  are  doing  this 
and  also  maintaining  locomotives  which  roads  with  heavier 
traffic  cannot  afford  to  keep  up.  This  scrapping  question  is 
mainly  one  of  track  and  traffic  If  a  road  has  not  the  busi- 
ness to  require  heavy  locomotives,  and  has  not  the  track  to 
carry  them  properly,  the  case  is  clearly  one  requiring  light  en- 
gines. This,  however,  has  been  used  as  an  argument  against 
the  modern  heavy  locomotive,  which  is  said  to  have  been  un- 
successful. 

Wherever  traffic  is  heavy,  heavy  locomotives  are  absolutely 
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uecessary,  and  if  they  injure  the  track,  break  draft  gear  and 
are  generally  difficult  to  operate  and  maintain,  the  conditions 
must  of  necessity  be  improved,  and  the  locomotives  must  be 
made  successful.  It  would  be  a  great  comfort  to  every  one 
if  a  step  backward  in  this  matter  could  be  taken,  but  it  will 
probably  never  be  taken,  and  locomotives  will  be  still  heavier 
rather  than  lighter.  Heavy  locomotives  have  led  to  the  dis- 
covery of  many  weak  spots,  but  these  will  be  strengthened. 
It  seems  to  have  become  axiomatic  that  where  business  is 
heavy  locomotives  must  also  be  heavy,  and  the  problem  is 
not  to  make  them  lighter,  but  to  make  the  heavy  ones  satis- 
factory, i  ^ 

Much  is  now  being  ^aid  about  a  return  to  narrow  fireboxes. 
It  is  impossible  to  predict  the  effect  of  automatic  stokers  on 
firebox  design,  but  unless  the  stoker  changes  the  situation  it 
seems  very  wnlikely  that  a  return  to  the  old  narrow  firebox 
will  be  made.  It  seems  more  logical  and  more  wise  to  en- 
deavor to  overcome  such  difficulties  as  have  occurred  with 
wide  fireboxes,  as  the  wide  firebox  is  certainly  necessary  with 
the  present  large  boilers. 

In  the  standard  locomotive  equipment  of  the  Harriman 
Lines  no  provision  is  made  for  light  locomotives  in  future 
equipment.  Light  engines  for  all  purposes  sufficient  for  many 
years  are  believed  to  be  covered  by  the  present  equipment,  and 
who  can  tell  what  the  requirements  of  25  years  hence  may 
be?  It  is  even  predicted  that  by  that  time  steam  locomotives 
will  be  found  only  in  museums.  Certain  it  is  that  the  pres- 
ent problem  is  how  to  build  heavy,  powerful  locomotives  and 
to  operate  them  properly. 


MAN  FAILURES  VS.  ENGINE  FAILURES. 


A  prominent  railroad  official  recently  said;  "I  am  tired  of 
hearing  so  much  about  engine  failures.  Casualties  to  loco- 
motives leading  to  delays  and  grief  we  have  in  abundance,  but 
the  proportion  due  to  actual  failures  of  machinery  and  boilere 
is  small.    Our  trouble  is  'men  failures.' " 

Pooling  is  the  worst  influence  ever  introduced  into  locomo- 
tive practice,  and  as  long  as  it  is  used  it  will  be  difficult,  if  not 
impossible,  to  overcome  these  men  failures.  Following  pool- 
ing came  the  idea  that  that  operation  is  best  which  gives  each 
train  the  maximum  possible  number  of  tons.  This  is  pernic- 
ious, fallacious  and  wrong.  Moreover,  it  is  expensive.  What 
is  needed  is  an  apostle  of  economical  train  operation,  who  will 
be  broad  enough  to  see  the  whole  operating  problem  at  once 
and  strong  enough  to  compel  the  investment  and  the  policy 
which  will  permit  of  converting  transportation  into  a  com- 
mercial transaction. 

Heads  of  departments  must  conscientiously  combine  to  pro- 
duce economical  results,  and  they  must  be  willing  to  allow 
their  personal  and  departmental  records  to  dissolve  into  the 
final  returns — net  earnings.  This  involves  board-mindedness, 
concerted  effort  and  team  work.  The  men  failures  are  not 
confined  to  enginemen.  There  is  abundant  support  for  the 
statement  that  many  of  the  higher  officials  are  far  removed 
from  the  problems  and  the  men,  and  for  the  further  statement 
that  many  of  them  do  not  realize  this. 

It  is  not  enough  to  design  and  build  locomotives  and  round- 
houses, tracks  and  bridges  well.  It  is  not  enough  to  design 
and  equip  shops  well.  There  is  another  and  far  more  diffi- 
cult problem  in  the  use  of  these  factors.  In  the  selection  and 
training  of  the  men  to  understand  them,  and  who  are  dis- 
posed to  secure  from  them  the  desired  results. 

With  the  increase  in  size  of  railroads  and  the  growth  of 
organizations  a  tendency  of  serious  import  has  developed. 
The  higher  officials  are  necessarily  further  removed  from  the 
men,  and  to  provide  for  this  a  radical  improvement  must  be 
made  in  order  to  insure  that  at  least  some  one  else  is  near 
the  men. 

As  armies  increase  in  size  this  Is  provided  for  by  maintain- 
ing the  component  units  as  small  as  ever.  More  companies, 
complete  in  themselves,  are  added.  The  generals  are  occupied 
with  large  questions,  and  they  cannot  and  must  not,  deal  with 
the  individual  man;  but  the  captain  is  as  near  the  men  as 


ever.  The  captains  are  as  well  trained  and  the  discipline 
may  be  as  perfect  in  a  thousand  as  it  is  in  a  few  companies. 
From  this  standpoint  to  reduce  men  failures  the  railroads  need 
more  captains,  more  delegation  (but  not  division)  of  author- 
ity, more  responsibility  of  subordinate  officials  and  more  coun- 
cils of  war  of  higher  officials. 

Some  of  the  men  failures  are:  (1)  Putting  green  men  at 
work  as  firemen  after  but  one  week  of  experience  on  a  loco- 
motive and  with  no  previous  railroad  experience.  Such  men 
will  forget  to  put  the  heater  on  the  left-hand  injector,  and  it 
will  come  in  frozen  on  a  cold  day.  (2)  Allowing  trains  to  de- 
lay long  at  stations  for  baggage  and  mail  transfer,  which  time 
must  come  out  of  the  locomotive  when  running.  (.3)  A  policy 
which  renders  it  possible  for  a  locomotive  engineer  to  earn 
more  in  a  month  than  the  master  mechanic,  who  is  responsible 
for  the  work  of  three  hundred  engineers,  a  couple  of  thousand 
shop  and  roundhouse  men  and  various  other  responsibilities. 
What  else  but  a  man  failure  can  be  expected  here?  (4)  The 
continued  use  of  old  shop  machinery  when  new  tools  will 
double  the  capacity.  (.5)  Depriving  local  officials  of  reason- 
able discretion  in  advancing  wages  and  salaries  to  specially 
efficient  men.  (6)  The  tendency  toward  leveling  men  into 
classes  with  horizontal  planes  of  cleavage  by  rules  regulating 
the  maximum  rates  of  wages.  (7)  The  pooling  system  and 
indiflference  to  individual  responsibility  in  the  operation  of 
locomotives.  (8)  The  tendency  toward  putting  the  blame  on 
some  other  department  (9)  The  lack  of  something  to  take 
the  place  of  old-time  apprenticeship.  The  too  general  lack  of 
training  of  men  in  their  duties  and  the  lack  of  systematic 
recruiting  systems. 

These  are  enough  for  the  purpose,  and  it  is  important  to 
note  that  these  are  questions  for  the  presidents  and  directors 
to  decide.  There  is  reason  for  hope  that  they  will  soon  be 
appreciated.  *■  ' 


SELECTING  NEV  MACHINE  TOOLS. 


Too  much  emphasis  cannot  be  placed  on  the  importance  of 
using  great  care  in  selecting  new  machine  tools.  The  price, 
a  photograph  and  a  specification  or  general  description  afford 
a  basis  upon  which  to  work,  but  they  are  not  sufficient.  The 
person  who  makes  the  selection  must  be  thoroughly  familiar 
with  the  work  which  is  to  be  done  by  the  machine,  and  should 
personally  inspect  the  various  machines  which  are  offered  to 
determine  which  one  is  best  adapted  to  handle  the  work.  The 
first  cost  of  one  machine  may  be  much  greater  than  another, 
but  an  investigation  may  show  that  the  increase  in  first  cost 
will  be  offset  in  a  few  months  by  the  increased  output  afforded 
by  the  higher  priced  tool.  A  photograph  is  often  misleading, 
and  does  not  enable  one  to  study  the  detail  parts  closely.  The 
specifications  and  descriptions  are  too  often  written  with  a 
view  to  exploiting  the  "talking  points"  of  the  machine  and 
some  of  tbe  more  common  features,  which,  nevertheless,  may 
be  of  vital  importance  as  far  as  the  output  or  accuracy  of  the 
work  is  considered,  are  sometimes  not  even  mentioned.  Too 
much  importance  is  often  given  to  the  comparative  weights  of 
machine  tools.  Weight  means  nothing  if  it  is  not  properly 
distributed. 

It  is  encouraging  to  note  that  some  of  the  larger  roads  are 
placing  the  selection  of  new  tools  in  the  hands  of  a  committee 
composed  of  those  best  fitted  to  judge  the  merits  of  the  tools 
from  a  practical  and  theoretical  standpoint.  One  road  recently 
sent  one  of  its  machine  shop  foremen  to  examine  the  various 
makes  of  tools  at  the  works  of  the  builders,  and  was  almost 
entirely  guided  by  the  report  which  he  made.  In  these  days, 
when  rapid  progress  is  being  made  in  improving  shop  methods 
and  new  features  are  being  added  to  machine  tools  from  time 
to  time  which  enable  them  to  be  more  easily  operated,  and 
which  tend  to  increase  the  accuracy  of  the  work  and  the 
output,  the  best  results  cannot  be  obtained  by  considering  the 
tools  in  a  haphazard  manner  at  long  distance,  or  by  leaving 
it  in  the  hands  of  a  person  who  is  not  in  close  touch  with  the 
development  which  is  taking  place. 
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COJVIiVlUNICATIONS. 


A  MATTER  OF  EDUCATION. 


To  the  Editor.: 

Expecting  in  your  July  i.s.sue  to  uote  further  commfut  on  your 
article,  "A  Matter  of  Education,"  from  the  June  issue,  I  find 
that  motive  power  officials  have  missied  another  good  opportunity 
to  place  their  men  in  the  right  light. 

Humanity,  with  all  its  follies,  is  not  depreciating  as  fast  as 
depicted  by  jsome  of  the  writers  on  thi.s  question.  Look  at  the 
matter  in  its  right  light  and  go  to  the  bottom  of  it.  and  you  will 
tind  what  is  termed  in  thi.s  busy  day  "Commercialism"  in  one 
form.  Let  those  officials,  who  fear  for  the  future  and  the  kind 
of  men  they  miLst  use  go  back  to  the  days  of  the  old  men.  Were 
they  brought  up  under  the  i)ooling  system  of  engines?  Was  an 
engine  cared  for  to  keep  it  in  .shape  to  haul  its  tonnage  econom- 
ically? 

With  the  coming  of  the  large  engines,  we  entered  a  new 
phase  of  operation.  Have  the  higher  officials  given  the  motive 
power  department  the  aitpliances  necessary  to  meet  tho«e  condi- 
tions quickly  and  economically,  or  are  they  still  trying  to  handle 
the  lCM)-tou  engine  with  llie  same  shoi)s  and  tools  they  did  the 
50-ton  engines?  So  it  is  with  the  enginemen.  Are  motive  power 
men  rcspon.sible  for  the  pooling  system  and  shortage  of  power 
that  ha.<«  done  so  much  to  riduic  the  men  to  the  "Don't  Care" 
system? 

The  old-time  engineer  ix'tted  his  engine  and  worked  over  it. 
To-day  your  engineer  look.s  as  the  men  say,  "For  0  o'clock  and 
pay  day." 

I^'t  us  educate  the  engineman  and,  in(  identally,  every  man  in 
the  service,  but  don't  blame  the  men  for  what  we  have  largely 
made  them.  If  the  e<lucation  of  the  men  is  not  to  be  lost  or  ap- 
preciated, we  must  see  to  it  that  the  higher  officials  are  educated, 
or  l)ec(m»e  better  acquainted  with  the  real  neetLs  of  the  motive 
power  department. 

If  we  are  to  have  contented  and  efficient  men,  they  must  have 
the  proper  tools  to  work  with,  and  it  i.s  ust  less  to  prate  of  ineffi- 
cient men  and  forgotten  coal  economy  if  we  give  men  engines  to 
work  with  that  ought  to  be  in  the  shop  for  repairs,  and  oftentimes 
rebuilding. 

Mastek  Meciiami'. 


IMPORTANCE  OF  DRAFTING   ROOM  WORK. 


To  the  Editor: 

In  the  present  day  struggle  to  increase  the  out-put  of  the  rail- 
way machine  shop  by  the  installation  of  larger  machines,  the  u.se 
of  special  tools,  and  the  introduction  of  high  grade  steel,  the 
imp<»rtan<  e  and  jwssibilities  of  the  work  of  the  railway  draftini: 
office  is  largely  overlooked  by  nuiny  suiK>rinteiulents  of  motive 
power.  Even  in  the  most  mcKlern  and  best  equipped  shop  the  earn- 
ing capacity  of  both  men  and  machines  is  seriously  liandicapi»ed 
without  proper  drawings  of  the  work  to  he  turned  out.  There  is 
little  economy  in  keejiing  a  $10.(KI0  machine  idle  while  the  operator 
studies  out  dinieiusioiLs  from  an  oljscure  drawing  or  goes  acro>s  the 
shop  to  get  a  measurement  from  an  old  broken  casting.  The 
operator's  time  as  well  as  that  of  the  machine  is  lost.  Without 
the  drawing  the  liability  of  errors  and  consequent  loss  by  mis- 
tits  and  spoiled  material  Ls  greatly  increased.  The  dimensions 
on  a  well-checketl  drawing  are  much  more  reliable  than  those 
computed  by  the  maehinist  who  may  not  be  "quick  at  figures." 

The  drafting  department  should  be  made  up  of  competent  men 
and  should  be  large  enough  and  well  enough  equipped  to  furnish 
complete  and  accurate  drawings  for  all  locomotives,  cars  and  ma- 
chines to  be  built  or  repaire<l.  It  is  not  enough  that  there  be 
mere  sketches  but  there  should  be  complete  and  accurate  blue- 
prints of  all  parts  as  well  as  as.semb!ed  views.  Each  piece  should 
be  detailed,  and  not  too  many  detailed  pieces  should  be  shown  on 
the  same  card.  With  the  present  division  of  labor  there  is  much 
in  favor  of  having  each  i>iece  on  a  separate  card  with  views  and 
sections  enough  to  make  all  clt>ar  and  plain. 

The  value  of  a  drawing  deiands  largely  upon  the  dimensions 
given;  not  only  must  they  be  correct  but  they  must  be  plain  and 
easily  caught  by  the  eye.  The  placing  of  dimensions  on  a  draw- 
ing in  the  best  possible  manner  re»iuires  careful  thought,  and  the 
draftsman  should  study  each  driwiiig  in  order  to  place  the  dimen- 
sions not  merely  where  they  can  be  seen  but  where  the  machinist 
cannot  help  but  see  them.  A  few  hours  spent  by  the  draftsman 
to  this   end   will   result   in   a  saving   each   time  a  drawing  is   used 


and  considering  the  number  of  times  one   is  used  the  aggregate 
saving  will  be  many  times  the  draftsman's  salary. 

There  is  little  doubt  that  a  great  many  of  our  railroad  com- 
Itanies,  large  and  small,  could  profitably  increase  their  mechanical 
drafting  force  by  adding  from  ten  to  twenty-five  per  cent,  more 
good  men  at  good  salaries  and  see  to  it  that  the  shops  are  fur- 
nished clear,  accurate  and  complete  drawings  of  all  work  to  be 
turned  out. 

Chicago,  111. 

J.  C.  Austin. 


VARIABLE  SPEED  FOR  MACHINE  TOOLS. 


To  the  Editor: 

With  reference  to  j-our  recent  editorial,  page  2G1  of  the  July 
issue,  upon  the  subject  of  variable  speeds  for  machine  tools,  the 
writer  would  suggest  that  the  ideal  method  of  changing  speed 
would  be  some  means  of  variation  that  would  quickly  cover  the 
desired  range  of  speeds  from  minimum  to  maximum  grad- 
ually, rather  than  to  have  a  comparatively  limited  number  of 
speeds  with  more  or  less  space  between  them.  Such  a  condi- 
tion could  be  fulfilled  by  two  reversed  cones  with  a  movable 
disc  between  them.  This  is  simply  mentioned  as  illustrating 
a  principle  and  not  as  a  scheme  for  actual  use  upon  a  machine 
tool.  Such  an  arrangement  would  give  an  infinite  number  of 
speeds  within  its  limits  and  would  be  ideal  as  far  as  speed 
variation   is  concerned. 

As  a  means  of  speed  variation,  the  stepped  pulley  is  notably 
deficient,  as,  owing  to  the  small  number  of  speeds  obtainable, 
the  percentage  of  increase  or  decrea.se  from  any  one  speed  to  the 
next  one  is  inconveniently  large.  With  the  motor  drive  the  use 
of  a  controller  having  many  points  reduces  this  percentage  very 
materially.  Consider  the  20-in.  lathe  mentioned  in  your  editorial: 
as  ordinarily  built  there  would  probably  be  a  5-step  pulley,  which 
with  the  back  gear  would  give  ten  speeds  covering  a  i)robable 
range  of  from  %  to  20  in.  diameter,  with  eight  intermediate 
diameters  at  which  the  cutting  s|)eed  will  have  a  uniform  rate ; 
then  if  the  limit  of  work  diameter  is  to  be  4  iiLs.  only  a  few  of  the 
ten  speeds  can  be  lused  to  advantage.  Granting  that  one-half  of 
the  total  number  of  speeds  can  be  utilized  the  number  is  mani- 
festly too  small  to  operate  the  lathe  at  the  best  advantage.  The 
fact  that  a  piece  of  work  of  a  given  diameter  can  be  cut  at  varying 
speeds,  dependent  upon  the  depth  of  cut,  amount  of  feed,  and  con- 
dition of  tool,  makes  it  possible  to  utilize  small  increments  of 
speed  variation  to  good  advantage.  Even  a  less  'than  10  per  cent, 
variation  is  a  help  if  it  gives  the  maximum  speed  desired.  The 
fact  is  that  with  a  large  number  of  speeds  at  hand,  the  operator 
has  more  chance  to  obtain  a  desired  speed  or  the  best  results  than 
where  only  a  few  are  available.  Furthermore  a  good  operator  can 
usually  tell  by  the  action  of  the  tool  and  the  general  conditions 
of  operation  when  he  luis  attained  about  the  best  speed  rate  that 
the  tool  will  stand. 

Recent  interviews  with  three  superintendents  of  railway  shops 
brought  out  the  fact  that  one  of  them  had  not  thought  much  about 
the  subject,  but  the  other  two  had  and  wanted  all  they  could  get 
in  the  way  of  speetls,  not  that  all  were  necessarily  needed,  but 
that  the  most  desirable  speed  could  then  be  easily  obtained.  An- 
other thing  in  favor  of  a  large  number  of  running  points  is  that 
the  change  to  higher  speeds  is  much  less  abrupt  than  where  a  few 
only  are  used.  It  is  true  that  with  special  work  done  upon  special 
nuK-hines  a  smaller  number  of  speeds  are  needed  than  where  the 
work  is  of  a  general  character  but  it  Ls  equally  true  that  small  in- 
crements of  variation  are  of  advantage  in  either  case. 

J.  C.  Stee.v,  M.  E. 


RIVETED    JOINTS. 


To  the  Editor : 

The  recent  boiler  explosion  in  a  lirockton  shoe  factory  has  led 
to  much  discussion  in  Massachusetts  on  the  subject  of  riveted 
joints.  A  longitudinal  lap  seam  in  an  old  boiler  failed,  and  the 
consequent  explosion  resulted  in  the  loss  of  about  sixty-five  lives. 
In  a  general  way  it  is  admitted  that  a  lap  joint  is  undesirable, 
but  its  inefficiency  is  not  fully  appreciate*]  because  of  the  erroneous 
method  of  calculating  its  strength.  Failures  of  such  seams  are 
common,  and  are  commented  upon  in  some  such  way  as  this: 
"The  cause  of  the  explosion  is  a  mystery,  for  the  joint  had  a  factor  • 
of  safety  of  414.     A  sample  of  the  plate  is  to  be  tested." 

The  strength  of  a  lap  seam  can  be  calculated  with  greater  ac- 
curacy than  that  of  any  other  joint;  for  the  rivets  carry  nearly 
equal  loads,  and,  in  the  case  of  the  double-riveted  joint,  the  plates 
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stretch  practically  equally  between  the  two  rows  of  rivets.  But 
the  load  is  eccentric.  The  tension  stress  must  be  considered  as 
consi-sting  of  an  evenly  distributed  one,  combined  with  a  uniformly 
varying  one  which  balances  a  moment,  consisting  of  the  load  mul- 
tiplied by  half  the  thickness  of  the  plate.  The  maximum  inten- 
.sity  of  the  combined  stress  is  four  times  as  great  as  that  of  the 
evenly  distributed  component,  which  has  hitherto  been  regarded 
as  tlie  only  stress. 

I^p  joints  ^ade  of  new  material  have  been  tested  in  tension 
machines.  The  plates  could  bend,  altering  the  distribution  of  the 
stress  until,  at  the  final  rupture,  it  could  have  been  nearly  evenly 
distributed.  Upon  the  results  of  these  tests  calculations  for  the 
strengtlis  and  proportions  of  seams  of  this  type  are  based.  But, 
when  that  material  is  placed  in  a  boiler,  the  most  stressed  edge  is 
subjected  to  a  load  insufficient  to  materially  alter  the  distribu- 
tion of  the  load,  but  still  is  loaded  beyond  its  elastic  limit.  It 
necessarily  suffers  that  gradual  change  known  as  "fatigue,"  losing 
much  of  its  elasticity,  and  a  crack  must  start  in  time.  The  fric- 
tion of  the  plates,  the  support  of  the  adjoining  plates  and  other 
secondary  causes  must  now  be  holding  together  many  lap  joints 
having  small  factors  of  safety. 

Have  we  not  relied  too  much  on  the  ultimate  strength  as  ascer- 
tained by  tests  of  specimens  made  of  new  material?  Is  not  the 
only  safe  practice  that  of  keeping  the  stress  of  every  part  of  the 
joint  within  the  elastic  limit?  And  will  not  accurate  measure- 
ments of  the  distortion  of  every  part  of  a  specimen  at  different 
loads  give  the  information  needed  to  ascertain  what  part  of  the 
load  each  rivet  and  each  section  of  the  plate  is  carrying?  Con- 
sider, for  example,  the  sextuple-riveted,  butt  joint  in  common  use 
now.  In  designing  the  joint  the  rivets  are  assumed  to  carry 
equal  portions  of  the  load,  but  it  is  not  known  that  they  do.  The 
welt  strips  are  eccentrically  loaded.  Upon  their  thickness  depends 
the  proportion  of  the  shearing  each  rivet  must  withstand.  The 
outer  row  of  rivets  exerts  an  eccentric  force,  and,  so  far  as  known, 
may  weaken  the  joint  instead  of  strengthening  it.  It  would  seem 
that  an  ideal  joint  should  have  all  rivets  pass  through  both  inside 
and  outside  welt  strips,  and  that  the  thickness  of  these  strips 
should  be  decrejised  toward  the  edges.  A  form  of  joint  much  used 
from  ten  to  fifteen  years  ago  consisted  of  a  double-riveted  lap  with 
an  inside  cover  strip.  This  strip  was  offset  over  the  edge  of  the 
inner  plate.  We  can  only  guess  how  much  of  the  work  is  done 
by  the  rivets  beyond  the  offset.  If,  owing  to  a  distribution  of  the 
load  different  from  that  assumed,  any  parts  of  these  joints  are 
stressed  beyond  their  elastic  limit,  cracks  will  in  time  develop  in 
them.  Then  other  parts  will  be  similarly  stressed  and  fail,  and, 
if  the  boiler  is  kept  in  use  long  enough,  the  last  part  to  fail  will 
cause  an  explosion. 

Lap  joints  are  still  used  in  domes  and  drums,  and  for  circum- 
ferential seams.  (A  joint  consisting  of  one  welt  strip  outside 
and  none  inside  is  but  a  combination  of  two  lap  joints).  Although 
till-  steam  pressure  stresses  the  circumferential  seam  but  half  as 
much  as  the  longitudinal  one,  the  former  is  severely  taxed  by 
forces  transmitted  from  the  frame  and  cylinders.  So  long  as  the 
elastic  limit  is  not  exceeded,  the  lap  joint  is  perfectly  safe  for 
these  purposes,  but  I  submit  that  the  calculations  should  be  based 
on  eccentric  loading,  even  if  the  factor  of  safetj'  has  to  be  reduced, 
and  that  a  greater  pitch  than  is  now  the  practice  will  be  found 
more  serviceable. 

Waltham,  Mass.  G.  F.  Stabbuck. 


LOCOMOTIVE  GRATES   FOR    SOFT   COAL. 


To  the  Editor;  . 

I  have  recently  come  from  an  anthracite  to  a  1)ituminous  road, 
and,  not  having  previous  experience  to  fall  back  on,  would  respect- 
fully request  advice  as  how  to  secure  information  relating  to  grates 
for  soft  coal,  drop  grates,  area  of  air  openings  in  grates  and  the 
amount  of  grate  surface  which  ought  to  be  provided  with  facilities 
for  shaking.  You  may  be  able  to  show  me  a  short  cut  to  the 
desired  knowledge. 

SUBSCRIBEH. 

Editor's  Note. — The  best  answer  to  this  question  appeared  in 
a  paper  read  by  Mr.  J.  A.  Carney,  before  the  Master  Mechanics' 
Association  last  year.  As  this  may  serve  also  to  remind  others 
of  important  questions  concerning  giates,  the  following  para- 
graphs are  reproduced:  ,    •     ,  "'  ;vv-'\/"  A   '>■'.• 

It  has  been  demonstrated  that  the  cheapest  fuel  for  locomo- 
tive use  is  that  which  can  be  bought  for  the  lowest  prices  per  ton. 
and  it  rests  with  the  railroad  mechanical  engineer  to  so  design  his 
engine  to  burn  this  cheap  fuel  with  the  least  inconvenience.  The 
ash-pan  is  so  clasely  related  to  the  grate  that  it  is  discussed  in  this 
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paper  in  connection  with  grates.  In  designing  a  grate  the  first 
object  is  to  properly  support  tlie  fire ;  the  second,  to  admit  air 
enough  to  the  fire  to  properly  burn  it;  the  third,  to  easily  and  ef- 
fectually stir  the  coals  and  shake  down  the  ashes,  and  the  fourth, 
to  be  able  to  quickly  remove  the  fire  at  the  end  of  a  run ;  a  fifth 
and  most  important  feature  Is  to  be  able  to  quickly  and  easily  clean 
the  fire  on  the  road. 

The  ash-pan  must  be  tight  to  prevent  loss  of  hot  ashes,  and 
yet  have  enough  openings  to  admit  air  freely  to  the  under  side  of 
the  grates.  It  must  have  sufficient  volume  to  carry  ashes  made 
during  a  trip  of  many  hours,  and  should  dump  and  clean  itself  with 
a  minimum  amount  of  labor.  There  should  be  no  fiat  places  where 
ash  can  collect  and  fill  up  to  the  grates.  While  the  air  openings, 
according  to  theory,  need  be  very  small,  they  should  in  practice  be 
as  large  as  possible  and  allow  the  passage  of  sufficient  air  to  not 
only  burn  the  fire  but  cool  the  grates  and  accumulations  of  ash  on 
them  as  much  as  possible.  Theoretically  the  air  openings  in  the 
grates  should  be  of  just  enough  area  to  admit,  without  undue  fric- 
tion, a  quantity  of  air  needed  to  replace  the  hot  gases  drawn  from 
the   firebox. 

Estimating  the  temperature  of  the  products  of  combustion  in  the 
fire-box  at  3,500  degrees  F.,  the  volume  of  the  ga.-^es  passing  out  of 
the  fire-box  will  be  about  seven  times  as  great  as  the  air  passing 
through  the  grates,  due  to  the  expansion  caused  by  the  high  tempera- 
ture. As  all  of  the  gases  have  to  pa.s6  through  the  flues,  the  open- 
ings in  the  grates  and  ash  pan  need  be  one-seventh  of  the  combined 
area  of  the  flue  openings.  According  to  the  above  figures,  an  en- 
gine having  44  sq.  ft.  of  grate  area  and  792  sq.  ins.  of  flue  openings, 
the  total  area  of  grate  openings  should  be  114  sq.  ins.,  with  114  sq. 
ins.  opening  in  the  ash-pan.  In  per  cent,  with  grate  area  100  i>er 
cent.,  this  equals: 

Grate  area   .... 

Flue  area  

Grate  opening   . 
Ashpan  opening 

The  use  of  the  finger  grate  is  somewhat  more  common  than  the 
box  construction.  The  box  construction  is  used  in  good-coal  dis- 
tricts, and  while  roads  report  some  trouble  where  the  coal  is  fairly 
good,  others  who  are  lusing  poor  coal  report  an  endless  amount  of 
trouble.  The  fingered  grate  has  the  advantage  of  breaking  up  as 
well  as  stirring  the  fire,  while  the  box  grate  can  only  lift  and  lower 
the  fire,  without  breaking  it  up.  The  only  objection  to  the  finger 
grate  is  the  possibility  of  burning  the  ends  of  the  fingers  if  they 
are  not  kept  level.  This  can  be  entirely  overcome  by  care  on  the 
part  of  the  fireman  and  the  shaking  mechanism  kept  in  repair.  The 
long-fingered  grate  is  better  adapted  for  poor  coal  than  the  short 
finger.  It  has  a  more  violent  action  on  the  fire,  breaks  it  up  better, 
shakes  down  ashes  faster  and  gives  a  larger  opening  through  which 
the  fire  can  be  dumped  in  the  least  possible  time.  Grate  fingers  less 
than  5  ins.  long  do  not  give  as  good  results  with  coal  which  clinkers 
or  which  fills  up  the  box  as  those  longer  than  5  in.s.,  although  the 
general  practice  is  to  run  under  4%  ins. 

Dead  grates  are  used  by  seven  of  the  roads  making  replies.  These 
roads  u.se  a  better  grade  of  coal  than  that  found  in  the  Middle 
West.  As  a  general  proposition,  a  dead  grate  is  not  advisable, 
especially  in  the  front  end  of  the  fire-box,  where  there  is  mast  need 
of  a  good  fire,  especially  with  wide,  shallow  fire-boxes.  It  is  easy 
to  accumulate  ashes  in  the  front,  and  if  the  fire  dies  and  cold  air 
gets  next  to  the  flue  sheet,  it  is  aifficult  to  make  an  engine  steam. 

Most  roads  have  special  dumping  grates,  both  in  front  and  in 
the  back  end  of  the  fire-box,  and  the  idea  has  a  great  deal  of  merit, 
especially  when  it  is  necessary  to  clean  a  fire  on  the  road.  These 
grates  should  be  shaking  as  well  as  dumping  grates. 

Grates  should  be  designed  so  that  the  entire  grate  surface  may 
be  shaken.  If  it  is  desirable  to  stir  up  the  lire  in  the  middle  of  the 
box,  why  not  on  the  sides  and  especially  the  ends?  The  area 
shaken  by  one  lever  may  vary  with  the  quality  of  the  coal,  and  if 
the  ash  melts  and  cements  the  grates  tight,  the  shaking  feature  is 
out  of  the  question  and  all  designs  are  equally  bad.  The  grate 
area  shaken  by  one  lever  ranges  from  7.2  sq.  ft.  to  29.8  sq.  ft.  The 
grates  with  the  last-named  area  are  used  with  West  Virginia  coal 
;iuid  practically  no  shaking  is  required.  Generally  speaking,  the 
grdte  area  to  be  shaken  by  one  lever  should  not  exceed  12  sq.  ft. 
Some  recently  built  engines  have  the  grate  lever  fulcrum  attached 
to  the  back  of  the  boiler  head  with  studs.  These  studs  are  liable 
to  pull  out  and  it  is  safer  to  attach  the  fulcrum  to  the  deck  or  tail- 
board. 

It  is  impracticable  to  make  grate  bars  wide  enough  to  extend  from 
one  side  of  a  fire-box  to  the  other  without  a  central  support.  This 
support  prevents  air  from  circulating  under  the  fire  in  the  middle 
line  of  the  box,  and  there  is  a  dead  stvace  a  few  inches  wide  from 
the  front  to  the  back  of  the  fire  which  will  clinker  badly  if  great  care 
is  not  taken  in  firing. 
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Mr.  L.  N.  Hopkins  has  been  appointed  purchasing  agent  of 
the  Chicago,  Burlington  &  Quincy  Railway,  to  succeed  Mr. 
George  G.  Yeomans,  resigned. 


Mr.  George  G.  Yeomans  has  resigned  as  purchasing  agent 
of  the  Burlington  to  become  assistant  to  Vice  President  Dd- 
lano  of  the  Wabash.  Mr.  Yeomans  will  have  charge  of  the 
purchasing  for  the  entire  Wabash  system. 


J9-INCH  RAPID  REDUCTION  LATHE. 


Mr.  William  Alter  has  been  appointed  foreman  of  the  car 
department  of  the  Central  Railroad  of  New  Jersey,  at  Eliza- 
bethport,  N.  J.,  succeeding  Mr.  W.  F.  Girten. 


Mr.  Thomas  Tracy,  general  foreman  of  the  shops  of  the 
Erie  Railroad  at  Kenton,  Ohio,  has  been  appointed  assistant 
master  car  builder,  with  headquarters  at  Meadville,  Pa. 


Mr.  George  W.  Kohler  has  been  appointed  road  foreman  of 
locomotives  of  the  Chicago,  Burlington  &  Quincy,  with  head- 
quarters at  St.  Joseph,  Mo.,  to  succeed  Mr.  Charles  Hoffmau. 


Mr.  J.  F.  Robinson,  acting  master  mechanic  of  the  Seaboard 
Ail  Line  at  Savannah,  Ga.,  has  been  appointed  master  me- 
chanic in  charge  of  the  shops  at  Savannah  and  Americus,  Go. 


Mr.  Jacob  Kastlin,  assistant  master  mechanic  of  the  Chi 
cago,   Burlington   &   Quincy   Railway   at   Galesburg,    111.,   has 
been  appointed  master  mechanic  at  St.  Joseph,  Mo.,  to  suc- 
ceed Mr.  J.  H.  Dacey. 


Mr.  J.  H.  Dacey  has  resigned  as  master  mechanic  of  the 
Chicago,  Burlington  &  Quincy  to  become  master  mechanic 
of  the  Wabash  Railroad  at  Moberly,  Mo.,  to  succeed  Mr.  George 
W.  Mudd,  resigned. 


SPBn^OFIELD    RAPID   BEDUCTION    LATHE. 

Mr.  R.  D.  Hawkins,  mechanical  engineer  of  the  Great 
Northern,  has  been  appointed  general  master  mechanic  of  the 
Central  district,  with  headquarters  at  Minot,  N.  D. 


Mr.  C.  H.  Seabrook  has  been  appointed  master  mechanic 
of  the  St.  Louis  Southwestern  Railway  Company,  with  head- 
quarters at  the  Pine  Bluff  shops.  Pine  Bluff,  Ark.  The  office 
of  general  foreman  has  been  abolished. 


Mr.  Charles  Hoffman  has  been  appointed  master  mechanic 
of  the  Southern  Railway  with  headquarters  at  Princeton,  Ind. 
He  leaves  the  position  of  road  foreman  of  locomotives  of  the 
Chicago,  Burlington  &  Quincy  at  St.  Joseph,  Mo. 


A  new  rapid  reduction  lathe,  having  a  capacity  sufficient 
to  swing  a  piece  19  ins.  in  diameter  in  the  rough,  is  ShOwn 
in  the  accompanying  illustration.  This  lathe  was  carefully  de- 
signed with  a  view  to  working  the  high  speed  steels  to  the 
limit  of  their  capacity  and  to  furnish  a  sufficient  number  of 
spindle  speeds  in  geometrical  progression  for  all  practical 
purposes.  The  head  stock  is  of  very  heavy  proportions  and 
ample  power  is  provided  by  a  4^-in.  belt  over  a  12-in.  single 
face  pulley  which  runs  direct  upon  the  spindle  at  a  moder- 
ate speed.  With  a  two-speed  counter  shaft  20  spindle  speeds 
are  obtainable  as  follows:  Two  direct  belt  speeds  are  obtained 
by  a  positive  clutch  operated  by  the  handle  A  connecting  the 
driving  pulley  to  the  spindle.  Six  speeds  are  obtained  When 
the  lever  A  is  in  the  position  shown  and  the  face  gear  C  is 
connected  to  the  spiral  gear  D  by  a  positive  clutch  operated  by 
the  lever  B.  Gear  D  is  driven  by  a  pinion  keyed  to  the  shaft 
E.  Three  gears,  F,  G  and  H,  are  mounted  loosely  upon  shaft 
E  and  any  one  of  them  may  be  connected  to  the  shaft  by  an 
internal  positive  clutch  operated  by  the  handle  S.  These  gears 
mesh  with  I,  J  and  K,  which  are  keyed  fast  to  the  pulley. 

Twelve  more  spindle  speeds  are  obtained  through  the  double 
back  gears  which  are  placed  in  front  of  the  spindle.  The 
face  gear  C  is  disconnected  from  the  spiral  gear  D  allowing 
the  latter  to  revolve  freely  upon  the  spindle.  Keyed  to  the 
sp'ral  gear  D  are  two  gears,  L  and  M,  either  one  of  which  may 

engage  with  back  gears  N  and 
O  driving  the  spindle  through 
pinion  P  and  face  gear  C.  It 
is  impossible  to  injure  gears  N 
and  O,  as  they  are  positively 
locked  in  one  or  the  other  driv- 
ing position  by  a  hook  upon 
lever  Q,  which  also  affords 
means  for  sliding  the  gears  from 
one  position  to  the  other,  this 
lever  receiving  its  locking  and 
unlocking  motion  from  the  han- 
dle R,  which  has  an  eccentric 
projection  extending  through  the 
housing  In  which  the  back  gear 
shaft  is  mounted,  with  an  ec- 
centric bush  at  the  other  end. 
It  will  be  seen  that  with  this 
arrangement  of  gearing  the 
higher  speeds,  which  are  used 
for  the  finishing  cuts  are  the 
two  direct  belt  speeds  and  the 
six  speeds  through  the  spiral 
gears  which  produce  a  smooth 
motion.  The  remaining  twelve 
geared  speeds  are  for  roughing 
and  for  heavy  cuts  upon  large 
diameters.  Placing  the  back 
gears  in  front  of  the  spindle  relieves  the  caps  of  any  strain. 

The  headstock  spindle  is  made  of  crucible  steel  with  a 
1  9-16  hole  through  it  and  runs  in  self-oiling  bearings.  The 
tailstock  spindle  is  clamped  by  two  bushes  insuring  its  proper 
alignment.  The  carriage  has  one  V  and  one  flat  bearing  and 
has  a  power  cross  movement,  the  cross  feed  screw  having  a 
micrometer  collar  reading  to  1-1,000  of  an  inch.  An  effective 
clamp  is  provided  for  the  carriage  for  use  when  facing.  The 
apron  is  double,  furnishing  two  bearings  for  all  studs,  and  the 
rack  pinion  has  a  bearing  supporting  it  close  to  the  rack  and 
may  be  withdrawn  when  screw  cutting.  The  lathe  shown  in 
the  illustration  Is  equipped  with  the  Ideal  rapid  change  gear 
mechanism,  which  was  described  on  page  27  of  our  January, 
1903,  issue,  but  if  desired  it  may  be  equipped  with  a  positive 
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gear  feed — giving  six  variations  of  feed — and  regular  change 
gears.  The  compound  rest  is  of  a  heavy  pattern  and  fitted 
with  taper  gibs  to  take  up  the  wear.  The  screw  has  a  grad- 
uated collar  reading  to  1-1,000  of  an  inch.  The  counter  shaft 
Is  of  simple  design,  having  one  tight  pulley  and  two  friction 
pulleys  of  an  improved  form.  This  lathe  is  made  by  the 
Springfield  Machine  Tool  Company,  Springfield,  Ohio. 


42-INCH  MOTOR-DRIVEN  FORGE  PLANER. 


The  Pennsylvania  Railroad  has  recently  installed  three 
42-in.  forge  planers,  two  at  Wilmington  and  one  at  Trenton, 
which  have  several  noteworthy  features.  They  were  made  by 
the  Cincinnati  Planer  Company,  and  are  of  an  entirely  new 


heads  are  controlled  by  handles  which  travel  up  and  down 
with  them,  and  are,  therefore,  always  convenient  to  the  oper- 
ator. These  side  heads  are  similar  to  those  used  on  the  cross 
rail,  are  very  rigid,  and  may  be  run  below  the  level  of  the 
top  of  the  table  when  not  in  use.  The  cross  rail  is  raised 
and  lowered  by  means  of  the  patent  power  lifting  device, 
which  was  described  in  detail  on  page  194  of  our  May,  1904, 
issue.  The  driving  pulleys  have  been  increased  in  width,  and 
are  furnished  with  oil  reservoirs,  which  insure  their  being 
properly  oiled  with  a  minimum  amount  of  attention.  Tho 
pulley  shaft,  which  is  the  only  high-speed  shaft  in  the  ma- 
chine, is  made  ring  oiling  and  has  Lumen  bronze  bearings. 
These  machines  were  made  by  the  Cincinnati  Planer  Company, 
Cincinnati,  Ohio. 


CIXCINXATI    NEW    MOTOB-DBIVEN    FOBGE    PLANEB. 


design  from  the  ground  up.  They  are  driven  by  Westinghouse 
20-h.p.  constant  speed  motors,  and  by  means  of  a  speed  box 
are  arranged  to  furnish  six  cutting  speeds  ranging  from  22 
to  51  ft,  per  minute,  with  a  constant  return  speed  of  80  ft.  per 
minute.  The  changes  in  cutting  speed  can  be  made  either 
while  the  machine  is  in  operation  or  standing  idle  by  means  of 
the  three  levers  shown  at  the  right  in  the  photograph.  The 
gears  in  the  speed  box  are  of  steel  and  are  completely  encased 
in  a  cast  iron  box,  which  holds  several  gallons  of  oil.  This 
oil  is  also  used  for  lubricating  the  bearings;  the  gears  carry 
it  to  the  top  of  the  box,  and  it  passes  into  the  various  oil 
chambers  which  have  openings  at  the  bottom,  allowing  it  to 
drain  back  after  encircling  the  shafts,  and  thus  keeping  a  con- 
stant flow  of  oil  on  all  the  revolving  parts  and  reducing  the 
wear  and  noise  to  a  minimum.  The.  beds  are  made  of  extra 
length,  so  that  there  is  very  little  overhang  of  the  table  when 
planing  at  full  stroke.  The  V's  are  also  made  much  wider 
than  usual.  The  tables  are  made  deeper,  and  have  a  set  of 
dogs  and  a  complete  shifting  mechanism  on  each  side.  The 
housings  are  carMed  down  to  the  floor,  and  in  addition  to  the 
usual  bolts  and  dowel  pins  are  secured  to  the  bed  by  a  long 
tongue  and  groove. 

The  cross  rail  has  a  very  large  bearing  on  the  housings,  and 
is  strengthened  by  an  arch-shaped  brace  at  the  back.  The 
heads  are  of  a  new  shape,  the  end  of  the  tool  block  and  slide 
being  made  round  to  avoid  projecting  corners  on  angular  work. 
They  are  provided  with  taper  gibs  and  the  slides  are  hung  on 
ball  bearings.  An  automatic  tool  lifting  device  is  also  fur- 
nished, which  Is  not  shown  in  the  photographs.      The  side 


Impboved  Machineby  in  Railway  Repaib  Shops. — The  great 
disparity  between  different  shops,  both  in  the  time  and  the 
cost  required  to  make  locomotive  repairs  is  being  brought  to 
the  attention  of  financial  men  in  railway  management  and  the 
opposition  to  appropriations  for  shop  improvement,  has  been 
materially  lessened,  now  that  great  savings  have  been  demon- 
strated by  many  of  our  up-to-date  shops.  There  is  no  reason 
why  the  repair  shops  of  the  railways  of  the  United  States, 
having  a  yearly  payroll  of  more  than  one  and  one-half  million 
dollars,  or  greater  than  any  other  single  metal  working  busi- 
ness in  the  country,  should  not  be  put  on  a  manufacturing 
basis  and  provided  with  modem  machinery. — Progress  Re- 
porter.   

Premium  Plan  fob  Shopmen. — Mr.  W.  E.  Symons,  speaking 
before  the  Western  Railway  Club,  said  that,  largely  due  to 
the  introduction  of  a  premium  plan  in  the  shops,  the  output 
of  a  boring  mill,  which  for  ten  years  had  never  bored  to  exceed 
20  wheels  per  day,  was  increased  to  60  and  70,  and  frequently 
80  wheels  per  day.  He  said:  "Improved  machinery,  of 
course,  must  be  installed  for  various  kinds  of  operations,  and 
without  that  no  shop  can  compete  with  the  better  equipped 
shops  that  are  so  provided.  But  unless  the  management  in 
charge  of  the  shops  has  control  of  its  men,  receiving  their 
loyal  support  and  best  eCTort,  It  makes  no  difference  what 
kind  of  machines  you  install,  you  will  never  get  good  results." 


Blacksmiths'  Association. — The  National  Railroad  Black- 
smiths' Association  will  hold  Its  next  convention  at  the  Forest 
City  House,  Cleveland,  Ohio,  August  15  to  17,  inclusive. 
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Mr.  L.  -\.  ll(Ji)Uiai5  has  been  appointed  purchasing  agent  of 
the  Chicago,  Burliugtou  &  Quiucy  Railway,  lo  succeed  Mr. 
George  G.  Yeomans,  resigned. 


-Mr.  deorge  G.  Yeomans  has  resigned  as  purchasing  agent 
of  the  liurliugiou  lo  become  assistant  to  Vice  President  D2- 
huio  ot  the  Wabash.  Mr.  Yeomans  will  have  charge  of  the 
purchasing  lor  the  entire  Wabash  system. 

19-INCH  RAPID  REDUCTION  LATHE. 


Mr.  Williaui  Alit-r  has  b^H-n' nppoiniod  fon-iuan  of  the  car 
department  of  the  Central  Railroad  of  New  Jersey,  at  Eliza- 
bethport,  X.  J.,  succeeding  Mr.  W.  V.  Girten. 


Mr.  Thomas  Tracy,  general  foreman  of  the  shoiis  of  the 
Erie  Railroad  at  Kenton,  Oiiio,  has  In-en  api)oinied  a.ssistant 
master  car  builder,   witli   headcpiarters  at  Meadville,  Pa. 


Mr.  George  W.  Knhler  lia.s  been  appointed  road  foreman  of 
lo«omoiivt'S  of  llie  t'hica.^o,  IJurlinyion  &  Quincy,  with  head- 
quarters at  St.  .losiei)h.  Mo.,  to  succeed  Mr.  Charles  Iloffmau. 


Mr.  J.  V.  Robinson,  acting  master  mechanic  of  the  Seaboard 
Ail  Line  at  Savannah,  Ga.,  lias  been  appointed  master  me- 
<lianic  in  char.^c  of  i he  shops  at  Savannali  and  Americus,  (it^.. 


Mr.   .larob   Kastlin,  assistant  master   mechanic   of    the  C'lii 

cage,    Burlington    &    Quincy    Railway    at   Caleslnirg.    III.,  has 

been   appointed  master  mechanic  at   St,   .lo.'jeijh,    .M«t.,   t<»  suc- 
ceed Mr.  4.- H.  Dacey. 


-Mr.  ,1.  II.  l>;n  i>  liiis  rosisrned  as  ma^iec  iiiecliiiuic  of  the 
Chicago,  Huilin^'ion  &  Quincy  to  J»'come  mast(>r  meclianic 
of  the  Waba.^h  Railroad  at  .MoImmIv.  .Mo.,  to  succeed  Mr.  George 
W.   Mudd.  re>:ign<'d. 


BPBT>'CFIELD    BAPID   REDUCTION    I.ATIIE. 


Mr.  R.  D.  Hawkins,  mechanical  engineer  of  the  Great 
.Northern,  has  bt-en  ap|)ointed  general  master  mechanic  of  the 
Central  district,  with  headquarters  at  Minot,  X.  D. 


Mr.  C.  H.  Seabrook  has  bettn  ap|)oiuted  ma.'^tor  mechanic 
of  the  St.  Louis  Southwestern  Railway  Company,  with  head- 
quarteis  at  the  Pino  IJluff  shops,  Pine  Bluff,  Ark.  The  office 
of  general  foreman  has  been   abolished. 


.Mr.  Charles  Hoffman  has  been  appointed  master  mechanic 
of  the  Southern  Railway  with  headquarters  at  Princeton,  Ind. 
He  leaves  the  position  of  road  forenuin  of  hxomotives  of  the 
Chicago,  Burlington  &  Quincy  at  St.  Joseph,  Mo. 


A  new  rapid  reduction  lathe,  having  a  capacity  sufficient 
to  swing  a  piece  VJ  ins.  in  diameter  in  the  rough,  is  sliown 
in  the  accompanying  illustration.  This  lathe  was  carefully  de- 
signed with  a  view  to  working  the  high  speed  steels  to  the 
limit  of  their  capacity  and  to  furnish  a  sufficient  number  of 
spindle  speeds  in  geometrical  progression  for  all  practical 
puiposes.  The  head  stock  is  of  very  heavy  proportions  and 
ample  power  is  provided  by  a  4Vij-in.  belt  over  a  12-in.  single 
face  pulley  which  runs  direct  upon  the  spindle  at  a  moder- 
ate speed.  With  a  two-speed  counter  shaft  2[)  spindle  speeds 
are  obtainable  as  follows:  Two  dired  belt  speeds  are  obtained 
l^y  a  positive  clutch  operated  by  the  handle  A  connecting  the 
driving  pulley  to  the  spindle.  Si.\  speeds  are  obtained  when 
the  lover  A  is  in  the  position  shown  and  the  face  gear  C  is 
connected  to  the  spiral  gear  D  by  a  positive  clutch  operated  by 
the  lever  B.  Gear  D  is  driven  by  a  pinion  keyed  to  the  shaft 
1:.  Three  gears,  F,  G  and  11,  are  mounted  loosely  upon  shaft 
E  and  any  one  of  them  may  be  connected  to  the  shaft  by  an 
internal  positive  clutch  oi)erated  by  the  handle  S.  These  gears 
mesh  with  I,  J  and  K,  which  are  keyed  fast  to  the  pulley. 

Twelve  more  spindle  speeds  are  obtained  through  the  double 
t)ack  gears  which  are  placed  in  front  of  the  spindle.  The 
face  gear  C  is  disconnected  from  the  spiral  gear  D  allowing 
the  latter  to  revolve  freely  upon  the  si)indlc.  Keyed  to  the 
sp'ral  gear  D  are  two  gears,  L  and  M,  either  one  of  which  may 

engage  with    back  gears  N   and 

O    driving    the    spindle   through 

pinion  P  and  face  gear  C.  It 
is  impossible  to  injure  gears  N 
and  O,  as  they  are  positively 
locked  in  one  or  the  other  driv- 
ing position  by  a  hook  upon 
lever  Q,  which  also  affords 
means  for  sliding  the  gears  from 
one  position  to  the  other,  this 
lever  re«eiviiig  its  locking  and 
unlocking  motion  from  the  han- 
dle R,  which  has  an  eccentric 
luojeclion  extending  through  the 
housing  in  which  the  back  gear 
shaft  is  mounted,  with  an  ec- 
centric bush  at  the  other  end. 
It  will  be  seen  that  with  this 
arrangement  of  gearing  the 
higher  speeds,  which  are  used 
for  the  linishing  cuts  are  the 
two  direct  belt  speeds  and  the 
si.\  speeds  through  the  spiral 
gears  which  proiluce  a  smooth 
■  ^'  motion.  The  remaining  twelve 
geared  siieeds  are  for  roughing 
and  for  heavy  cuts  upon  large 
dhimetens.  Placing  the  back 
.i;eais  in  front  of  the  spindle  relieves  the  caps  of  any  strain. 

The  headstock  spindle  is  made  of  crucible  steel  With  a 
1  9-lG  hole  through  it  and  runs  in  self-oiling  hearings.  The 
tailstock  spindle  is  damped  by  two  bushes  insuring  its  proper 
alignment.  The  carriage  has  one  V  and  one  hat  bearing  and 
has  a  power  cross  movement,  the  cross  feed  screw  having  a 
micrometer  collar  reading  to  1-1,000  of  an  inch.  An  effective 
damp  is  provided  for  the  carriage  for  use  when  facing.  The 
apron  is  double,  furnishing  two  bearings  for  all  studs,  and  the 
ruck  pinion  has  a  bearing  supporting  it  dose  to  the  rack  and 
may  be  withdrawn  when  screw  cutting.  The  lathe  shown  in 
the  illustration  is  equipped  with  the  Ideal  rapid  change  gear 
mechanism,  which  was  described  on  page  27  of  our  January, 
lytjo,  issue,  but  if  desired  it  may  he  equipped  with  a  positive 
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gear  feed — giving  six  variations  of  feed — and  regular  change 
gears.  The  compound  rest  is  of  a  lieavy  pattern  and  fitted 
with  taper  gibs  to  take  up  the  wear.  The  screw  has  a  grad- 
uated collar  reading  to  1-1,000  of  an  inch.  The  counter  shaft 
is  of  simple  design,  having  one  tight  pulley  and  two  friction 
pulleys  of  an  improved  form.  This  lathe  is  made  by  the 
Springfield  Machine  Tool  Company,  Si)ringfield,  Ohio. 

42-INCH  MOTOR-DRIVEN  FORGE  PLANER. 


The  Pennsylvania  Railroad  has  recently  installed  three 
4i'-ln.  forge  planers,  two  at  Wilmington  and  one  at  Trenton. 
v\hi<h  have  several  noteworthy  features.  They  were  made  by 
the  Cincinnati  Planer  Company,  and   are  of  an  entirely  neS* 


heads  are  controlled  b}'  handles  whi(  h  travel  up  and  down 
with  theuj,  and  arc,  therefore,  always  convenient  to  the  oper- 
ator. These  side  heads  are  similar  to -iboye  used  on  the  cross 
rail,  are  very,  rigid,  and  may  i)e  run  below  the  level  of  the 
top  of  the  talrle  when  not  in  use.  Tlie  cioss  rail  is  raised 
and  lowered  by  means  of  the  pat<nt  p(»wer  lifting  device, 
which  was  dcsciibed  In  detail  on  imge  r.H  of  our  May,  1904, 
issue.  The  driving  pulleys  have  been  jncreaiH?d  in  width,  and 
aW  furnished  with  oil  reservoirs,  which  insure  their  being 
properly  oiled  with  a  minimum  amount  of  attention.  The 
pulley  shaft,  which  is  the  only  high-speed  shaft  In  the  ma- 
chine, is  made  ring  oiling  and  has  Lumen  bronze  bearings. 
These  machines  were  ma^e  by  the  Cincinnati  planer  Comi>any, 
Cincinnafi,  Ohld.v     5     '     ^ 


c  ixc'txxATi  i<fc:«r  Moix)K-i>KivEX  I'omiE  PLAXEa. 


design  from  the  ground  up.  They  are  driven  by  Westinghouse 
20-h.p.  constant  speed  motov^;.  and  by  means  of  a  .speed  box 
are  arranged  to  furnish  six  cutting  speed.s  ranging  from  22 
to  51  ft,  per  minute,  with  a  constant  return  speed  of  80  ft.  per 
minute.  The  changes  in  cutting  speed  can  be  made  either 
while  the  machine  is  in  operation  or  standing  idle  by  means  of 
the  three  levers  shown  at  the  right  in  the  photograi)h.  The 
gears  in  the  speed  box  are  of  steel  and  are  completely  encased 
In  a  cast  iron  box,  which  holds  several  gallons  of  oiL  This 
oil  is  also  used  for  lubricating  the  bearings;  the  gears  carry 
it  to  the  to])  of  the  box,  and  it  passes  into  the  various  oil 
chambers  which  have  openings  at  the  bottom,  allowing  it  to 
drain  back  after  encircling  the  shafts,  and  thus  keeping  a  con- 
stant flow  of  oil  on  all  the  revolving  parts  and  reducing  the 
wear  and  noise  to  a  minimum.  The  beds  are  made  of  extra 
length,  so  that  there  is  very  little  overhang  of  the  table  when 
idaning  at  full  stroke.  The  V's  are  also  made  much  wider 
than  usual.  The  tables  are  made  deeper,  and  have  a  set  of 
dogs  and  a  romitlete  shifting  mechanism  on  each  side.  The 
housings  are  carried  down  to  the  floor,  and  in  addition  to  the 
usual  bolts  and  dowel  pins  are  secured  to  the  bed  hy  a  long 
tongue  and  groove. 

The  cross  rail  has  a  very  large  bearing  on  the  housings,  and 
is  strengthened  by  an  arch-shaped  brace  at  the  back.  The 
heads  are  of  a  new  Bhai»e,  the  end  of  the  tool  block  and  slide 
being  made  round  to  avoid  projecting  corners  on  angtilar  \5r0rk. 
They  are  provided  with  taper  gibs  and  the  slides  are  hung  on 
ball  bearings.  An  automatic  tool  lifting  device  Is  also  fur- 
nished, which  is  not  shown  in  the  photogiaphs.  .    The  side 


Improved  Maciiixeky  m  R.^ilway  RErAm  Shops. — The  great 
disparity  between  different  shops,  both  in  the  time  and  the 
cost  required  to  make  locomotive  reiwirs  is  being  brought  to 
the  attention  of  financial  men  in  railway  management  and  the 
opposition  to  appropriations  for  shop  improvement,  has  been 
materially  lessened,  now  that  great  savings  have  been  demon- 
strated by  many  of  our  up-to-date  shops.  There  is  no  reason 
why  the  rei)air  shops  of  the  railways  of  the  I'nited  States, 
having  a  yearly  payroll  of  more  than  one  and  one-half  million 
dollars,  or  greater  than  any  other  single  metal  working  busi- 
ness in  the  coimtry,  should  not  be  put  on  a  manufacturing 
basis  and  provided  with  modern  machinery.— i'/oyr'.s.v  He- 
porter,  '■■■\   t  '■^.. 

PaEMiUM  Pr.AX  FOB  Shopmen.— Mr.  W.  E.  S\Tnons,  speaking 
before  the  Western  Railway  Club,  saiil  that,  largely  due  to 
the  introduction  of  a  premium  plan  in  the  shops,  the  output 
of  a  boring  mill,  which  for  ten  years  had  never  bored  to  exc  eed 
20  wheels  per  day,  was  increased  to  €0  and  70,  and  freqtiently 
SO  wheels  per  day.  He  said:  "Improved  machinery,  of 
course,  must  be  installed  for  various  kinds  of  operations,  and 
without  that  no  shop  can  compete  with  the  better  equipped 
shops  that  are  so  provided.  But  unless  the  management  in 
charse  of  .the  shops  has  control  of  Its  men,  receiving  their 
loyal  s^ipport  and  best  effort,  it  makes  no  difference  what 
kind  of  machines  you  install,  you  will  never  get  good  results." 


Blacksmiths'  AssociATm\.—Th«  Kational  Railroad  Black- 
smiths' Association  will  hold  its  next  reinvention  at  the  Forest 
City  House,  Cleveland,  Ohio,  August  15  to  17,  Inclusive. 
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MULTIPLE  DRILL  WITH  COMPOUND  ADJUSTABLE 

HEADS. 


AMOUNT  OF  AIR  REQUIRED  FOR  VENTILATION. 


The  machine  shown  in  the  accompanying  illustrations  was 
made  specially  for  the  Omaha  shops  of  the  Union  Pacific  Rail- 
road, and  was  designed  to  meet  the  demand  for  a  flue  sheet 
drill  which  is  absolutely  independent  in  all  motions  to  the 
spindles.  The  spindles  may  be  set  out  of  line  as  much  as  five 
inches  from  each  other,  and  it  is  thus  possible  to  drill  a  stag- 
gered layout  of  holes  within  this  limit  without  moving  the 
table.    The  machine  will  take  a  sheet  12  ft.  4   ins,  wide  be- 


Ml  l.rin.E    DKll.I,    WITH    COMltJlM)    ADJI  sr.Mll.K     IIKAI»S 

tween  its  housings,  and  the  table  is  provided  with  24  in.s. 
of  tio.ss  adjustment.  The  chucks  shown  in  the  foreground 
of  Fig.  1  aie  tor  holding  mud  rings;  the  front  side  of  the  base 
of  the  machine  is  8  ins.  back  of  the  center  line  of  the  spindles, 
so  that  when  drilling  mud  rings  they  can  extend  down  from 
the  chucks  into  a  pit  in  front  of  the  machine. 

Kach  head  is  absolutely  independent  in  all  its  motions,  and 
ea«h  si)indle  may  instantly  be  started  or  stoi)ped  by  means 
of  a  dutch  whi<h  is  operated  by  a  lever.  The  feeds  are  so 
designed  that  a  change  from  the  feed  required  for  drilling  to 
that  for  reaming  may  instantly  be  obtained  by  pulling  a  levei-. 
As  the  feeds  are  positive,  a  safety  clutch  is  provided,  so  that 
the  feed  will  slip,  if  due  to  carelessness  on  the  part  of  the 
operator,  the  nose  of  the  spindle  should  strike  the  work.  The 
heads  are  adjustable  on  the  cross  rail  by  the  hand  wheel  whirh 
operates  through  the  worm  and  si>ur  gearing.  An  automatic 
knock-off  permits  the  feed  to  be  thrown  out  at  any  point.  The 
spindle  is  provided  with  a  qui^k  return  motion  and  also  with  a 
hand  feed  through  worm  gearing.  The  spindles  are  of  forged 
oD'-n  hearth  steel,  with  ball  bearing  thrust  collars,  and  have 
12  ins.  of  vertical  power  feed.  The  heads  are  carefully  de- 
signed for  rigidity  when  the  spindles  are  in  the  extreme  outer 
position  and  working  tinder  the  most  severe  conditions.  Each 
one  of  the  heads  weighs  9P>.t  lbs.,  and  this  will  serve  to  give 
some  idea  as  to  their  strength  and  size.  This  machine  was 
made  by  Foote,  Burt  &  Company,  Cleveland.  Ohio,  and  weighs 
complete  about  12  tons. 


Under   the   general   conditions   of  outdoor  air,   namely,  70 
deg.  temperature  and  70  per  cent,  of  complete  saturation,  an 
average  adult  man,  when  sitting  at  rest  in  an  audience,  makes 
16  respirations  per  minute  of  30  cu.  ins.  each,  or  480  cu.  ins. 
per  minute.     With  70  deg.  temperature  and  70  per  cent,  hu- 
midity,  the  air   thus   inhaled   will   consist   of  about   one-fifth 
oxygen  and   four-fifths  nitrogen,   together   with  about  1  7-10 
per  cent,  of  aqueous  vapor  and  4-100  of  1  per  cent,  of  carbonic 
acid.     By  the  process  of  respiration  the  air  will,   when   ex- 
haled, be  found  to  have  lost  about 
one-fifth    of    its    oxygen    by    the 
formation  of  carbonic  acid,  which 
will     have    increased     about     one 
hundred-fold,   thus  forming  about 
4  per  cent.,  while  the  water  vapor 
will  form  about  5  per  cent,  of  the 
volume.     In  addition,  the  exhaled 
air    will    have    warmed    from    70 
deg.  to  90  deg.,  and,  notwithstand- 
ing   the    increased    proportion    of 
carbonic  acid — which  is  about  one 
and    one-half    times    heavier    than 
air — will,   owing   to    the    increase 
of   temperature  and   the  levity  of 
the  water  vapor,  be  about  3   per 
cent,    lighter   than   when   inhaled. 
Thus    it    will    be    seen    that    this 
vitiated   air    will   not   fall    to   the 
ground,    as    has    often    been    pre- 
faumed,    but    will    naturally    rise 
above  the  level  of  the  breathing 
line,   and    the   carbonic    acid    will 
immediately  diffuse  itself  into  the 
surrounding   air.     In    addition    to 
the  carbonic  acid   exhaled   in   the 
process    of    respiration,    a    small 
amount  is  given  off  by  the  skin. 
Furthermore,    IV.    to    2%   lbs.    of 
water  are  evaporated   daily  from 
the  surface  of  the  skin  of  a  per- 
son  in  still    life.     If   the  air  sup- 


Maii.   Sekvicf. — The  United   States  Post  Office   Department 
baucJled  last  year  9,502,459,535  pieces  of  mail  matter. 
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ply  at  70  deg.  is  assumed  to  have  a  humidity  of  70  per  cent, 
and  to  be  saturated  when  it  leaves  the  body  at  a  higher  tem- 
perature, then  at  least  4  cu.  ft.  of  air  per  minute  will  be  re- 
quired to  carry  away  this  vapor. 


August,  1905. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


305 


Taking  Into  consideration  these  various  factors,  it  becomes 
evident  that  at  least  4^  cu.  ft.  of  fresh  air  will  be  required 
per  minute  for  respiration,  and  for  the  absorption  of  moisture 
and  dilution  of  carbonic  acid  gas  from  the  skin.  This,  how- 
ever, is  only  on  the  assumption  that  any  given  quantity  of  air, 
having  fulfilled  its  office,  is  immediately  removed  without 
contamination  of  the  surrounding  atmosphere;  but  this  con- 
dition is  impossible,  for  the  spent  air  from  the  lungs,  contain- 
ing about  400  parts  of  carbonic  acid  gas  in  10,000.  is  immedi- 
ately diffused  in  the  atmosphere.  The  carbonic  acid  does  not 
fall  to  the  floor  as  a  separate  gas,  but  is  intimately  mixed 
with  the  air,  and  equally  distributed  throughout  the  apart- 
ment 

It  must  then  be  evident  that  ventilation  is  in  effect  but  the 
I)rocess  of  dilution,  and  that  when  the  vitiation  to  be  main- 
tained in  the  apartments  is  decided,  the  necessary  constant 
supply  of  fresh  air  to  maintain  this  standard  may  be  very 
easily  determined.  For  the  purpose  of  calculation,  0.6  cu.  ft. 
per  hour  is  accepted  as  the  average  production  of  carbonic 
acid  by  an  adult  at  rest,  and  the  proportion  of  this  gas  in  the 
external  air  is  as  4  parts  in  10,000.  If,  therefore,  the  degree 
of  vitiation  of  the  occupied  room  be  maintained,  say,  at  0.6 
parts  in  10,000,  there  will  be  permissible  an  increment  of 
only  2  parts  in  10,000  above  that  of  the  normal  atmosphere, 
or  2  divided  by  10,000  equals  .0002  of  a  cu.  ft.  of  carbonic 
acid  in  each  cu.  ft.  of  air.  The  0.6  cu.  ft.  of  carbonic  acid 
produced  per  hour  by  a  single  individual  will,  therefore,  re- 
quire for  its  dilution  to  this  degree  0.6  divided  by  .0002,  equals 
3,000  cu.  ft.  of  air  per  hour.  Upon  this  basis  the  following 
table  has  been  calculated: 

Cu.  ft.  of  Air  Containing  4  Parts  of  Carbonic  Acid  in  10,000  Sup- 
plied Per  Person. 

Per  Hour. 
r,.000  4,000  3,000  2,400  2,000  1.800  1,714  1,500  1,200  1,000  52.5  375  231 
'"•---■  Per  Minute. 

Hti>     6fi.fi         50         40     33.3        30     28.6         25         20     16.6    9.1   6.2    :i  S 
liegree  of  Vitlatior  of  the  Air  in  the  room.      (Parts  of  carbonic  acid 
in    10,000.)  ..  : 

5       55  6       6.5  7     7.33       7.5  8  9        10     15     20     30 


The  figures  indicate  absolute  relations 
under  the  stated  conditions,  and  are  gen- 
erally  applicable  to  the  ventilation  of 
schools,  churches,  halls  of  audience  and 
the  like,  where  the  occupants  are  rea- 
sonably healthy  and  remain  at  rest.  But 
the  absolute  air  volume  to  be  supplied 
cannot  be  specified  with  certainty  in  ad- 
vance, without  a  thorough  knowledge  of 
all  the  conditions  and  modifying  circum- 
stances; in  fact,  the  climate,  the  con- 
struction of  the  building,  the  size  of  the 
rooms,  the  number  of  occupants,  thei-r 
healthfulness  and  their  activity,  together 
with  the  time  during  which  the  rooms 
are  occupied,  all  have  their  direct  in- 
fluences. Under  all  these  conditions,  it 
is  readily  seen  that  no  standard  allow- 
ance can  be  made  to  suit  all  circum- 
stances, and  results  will  be  satisfactory 
only  in  so  far  as  the  designer  understand- 
Ingly,  with  the  knowledge  of  the  various 
requirements  as  they  have  here  been  giv- 
en, makes  such  allowance. — Extract  from 
Treatise  on  Ventilation  and  Heating,  by 
B.  F.  Sturtevant  Company.  Boston,  Mass. 


42-INCH  BORING  AND  TURNING  MILL. 


The  record  of  one  hundred  and  twenty-two  cylinder  packing 
rings  in  ten  hours  at  the  West  Albany  shops  of  the  New  York 
Central  Railroad,  which  was  described  on  page  235  of  our  June 
issue,  has  excited  considerable  attention,  and  a  description  of 
the  machine  upon  which  this  record  was  made  will  be  of  in- 
terest. The  machine  is  a  Bullard  standard  42-in.  boring  and 
turning  mill,  with  two  swivel  heads,  and  has  a  capacity  in 
height  of  321/2  ins.  The  table  is  37 1^  ins.  in  diameter,  and  is 
driven  by  bevel  gearing  at  its  extreme  diameter.  Due  to  a 
large  angular  thrust  bearing  the  table  spindle  has  a  self- 
centering  tendency,  and  the  weight  of  the  table  and  spindle 
and  the  work  upon  the  table  tends  to  preserve  rather  than 
destroy  the  alignment.  The  side  strains  are  taken  by  straight 
vertical  bearings  of  large  proportion.  Ten  changes  of  spindle 
.speed  ranging  in  geometrical  progression  are  provided,  and 
a  change  to  any  desired  speed  may  instantly  be  made  by  a 
mechanical  belt  shifter  which  is  built  into  the  machine.  The 
belt  cannot  twist  or  run  off  the  cone,  and  it  is  automatically 
locked  in  position  at  each  step.  The  table  may  be  stopped 
instantly  at  any  desired  point  by  a  brake  which  is  oi)orated 
by  a  lever  conveniently  j)laced. 

The  cross  rail  is  of  a  heavy  box  section,  is  very  rigid  and  is 
square  locked  throughout.  It  is  laised  and  lowered  by  power 
independent  of  the  table  drive.  The  heads  are  entirely  inde- 
I)endent  in  their  movements,  loth  as  to  the  direction  and 
amount  of  feed,  and  either  head  may  be  brought  to  the  c«>nter 
for  boring,  a  positive  center  stop  being  provided.  The  tool 
bars  have  a  vertical  movement  of  20  Ins.,  and  may  l)e  set  at 
any  angle  up  to  45  degs..  either  side  or  the  center.  Ten  i>osi- 
tive  feed  changes  are  provided,  ranging  from  1-32  to  «t  of  an 
inch  horizontally,  and  from  1-50  to  %  in.  in  vertical  and 
angular  directions.  The  feed  works  for  each  head  are  inde- 
pendent, and.  as  will  be  seen,  are  very  conveniently  placed  for 
the   ojferator.       A   safety   device    incorporated    in    each   speed 


Xkw  Tool  Steel.— The  Sheffield  Daily 
Independent  states  that  the  Sheffield  Steel 
Makers,  Ltd.,  are  putting  a  new  tool  steel 
known  as  "Unor"  on  the  market,  which 
has  a  cutting  and  wearing  capacity  rang- 
ing between  Mushett  and  the  best  high- 
speed steel,  is  easily  hardened  and  can 
be  sold  at  a  very  reasonable  price. 


42-IN.    STAXOABD    BORING    AND    TUBNI.VG    MILL,    WITH    TWO    SWIVEL   HEADS. 
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MULTIPLE  DRILL  WITH  COMPOUND  ADJUSTABLE 

HEADS. 


AMOUNT   OF  AIR   REQUIRED  FOR  VENTILATION- 


Tlif  machine  sht>wn  in  the  a<-(oinpanyiiii;  illustrations  was 
made  sppcially  for  the  Oninlia  sliops  «)f  the  Tnion  I'acifi*-  llall- 
ioa<l.  and  was  (lesijirned.  to  meet  the  demand  for  a  tluc  slu'i-t 
drill  wlitrh  is  altsoliiteJv  independent  in  all  nujtions  lo  the 
si)in<!l»'s.  Tilt'  spindie«  Uiay  lie  set  out  of  line  as  murli  as  five 
iilehes  froni  eaeh  othPr,  and  it  Is  llius  possihU-  to  drill  a  staR- 
jiereii  layout  of  holfts  wiiiiin  this  liniii  wiihoin  muvinu;  ilic 
(aldf.     Thf   machine  will   tal.e  a   she^(    IL'   fi.    I    ins.    wj.lc   Ik 


MiHU'i.K   ii:;iii     wriii    i  << \i I'ui  .vi>  ,vo.M  si.MU.i-;.  in  \it> 


|-we«n  iis  .|«nisiii.^s.  aB»t  ll|e  fcihlr*  is  provided  wjih  l' j  iu.-> 
(if  irt>ss  a«ljiisini»'nt.  The  ••liu«-ks  shown  in  liie  t»»re.ur<iund 
<d  I'iii.  I  are  lor  holdin.^  mud  rin.ys;  i|h'  front  side  of  iln-  hasi' 
t»f  tlie  niaihin*'  is  S  ins.  haik  of  the  «eni«'r  line  vf  llif  spindles. 
so  lluit  w-liert  drtllins  luuft-vin^s  the^^^  ran  e.\t»-n.l  <Im\\ii  licm 
i!if  «JmiiKs  info  a  pit  in  front  of  ihn  marliine. 

Kaeh  ht'ad  i.<?  ahsolutely  independent  in  all  lis  ni<)ii<Mis.  iirnl 
each  spJMvlle  may  insiaiilly  lie  started  or  stepped  t»y  means 
<  f  .1  clutch  which  is  <)i>eraled  li>  a  lever.  The  feeds  are  sd 
desi.uiH^d  thai  a  clianse  from  ilie  teed  refpiiie.l  ini-  (liilljiiii  to 
thai  for  reamiiiii  may  instantly  he  <ihtaine<l  hy  piilliii;^  a  leve; 
Ah  I  he  feeds  are  powiliye,  a  safety  clutch  is  pmv  iile<l.  so  that 
ihe^'fe^rt  !i^iil  >i|lji,vtf  tMie  To  eavelessness  on  the  part  «f  the 
ofj^niior,  tF^e  nose  of  the  KplmHp  should  strike  the  w<irK  Tlie 
liead<  are  adjiisialde  on  the  cress  rail  hy  the  hand  wheel  wliii-Ii 
iTK'raics  ihriiu;;))  lh«'  wnrni  and  sjiiir  itearinj;.  .\n  aiitnmati'- 
kiHKli  «ft'  ttermiis  ihe  fted  to  i)e  ihr«iwn  out  at  any  point.  The 
snfndl'  i-  provided  with  u  ftjoj' l<  reiiir'i  m<iii<  ii  and  al-n  wi!h  a 
hand  lecti  ihr.ounh  worm  ir^arin'rf,  .  The  spimlles  ar<'  «<f  for.v;ed 
«)•>•  M  !!i.;!ili  ste«.|.  with  h;:ll  heivriii^r  thrust  ((dlars.  and  have 
ll!  ins.  of  vertical  powt-r  feed.  The  |ii;ids  are  carefully  il<- 
.-iuMcd  f<r  I  it^irlity  vi'hyil  tht  s^jindles  are  in  the  ex'reine  outer 
l»«r>itiiin  and  woi]<i'M.ii  under  the  most,  severpfondit  ions.  Each 
one  of  the  he;ii|.s  weiiihs  !n>r>  |l»s..  aiid  this  will  seive  to  uive 
some  idea  as  ui  iheii*  strength  and  si/,«'.  This  machine  wa-; 
inaile  l>y  F«Hfte.  Hurt  ACompany.  t'levelantl.  Ohio,  and  weisihs 
complete  altont  12  tons. 

.Mmi     Siinur.     'Hw    Tnited    States    I'ost    Office    I  )fpfti  tnienf 
handled  last  vear  f>,5f>2.4.';>.r..1.'  piecp«  of  mail  niaMer. 


rnder    I  lie    Kf>neral    conditions    of    outdoor    air,    namely,    70 
(\i'fX.   temperature  ami  7"  per  ct-nt.  of  complete  saturation,  an 
average  adult  man,  when  sitting  at  rest  in  an  audience,  makes 
H!  respirations  per  minute  of  :'u  cu.  ins.  each,  or  480  cu.  ins. 
per  minuie.     With  "••  de^.   lemperature  ami  Tt>  per  cent,  hu- 
midity,   the   air   thus    inhaled    will    consist    of  ahoiir    oneHftli 
oxyi^en    and    four-fifths   nitropien.    tof;ether    with    ahout    1    7-10. 
per  cent,  of  aqueous  vapor  and   1-1  no  of  1  per  «ent.  of  carhonie 
acid.     My    the   process   of   respiration    the  air   will,    when    ex- 
haled, he  found  to  liave  lost  almut: 
one-tifth     of     its    oxy.iren     hy     the 
formation  of  carhonic  acid,  whicli 
will     have     increased     ahout     one 
huml red-fold,   thus   forminji  ahout 
1  per  cent.,  while  the  water  vapor 
will  form  al)oui   .'  per  cent,  of  the 
volume.      In   a<lditi«)n.   the  exhale«l 
air     will     have     warmed     from     7"» 
dei;.  to  ;»(•  dej^.,  and.  not wiihstand- 
inii    the    increased    proportion    of 
carhenh-  acid — whi(h  is  alKiiii  one 
and    one-half    limes    lieavier    than 
air — will,    owin.i?    to    the    increase 
of    temperature   and    the   levity   of 
the    water    vapor,    he   ahout    :;    p(r 
cent,    lijjhter    than    when    inhaled. 
Thus    ii     will     he    seen     that     this 
vitiated    air    will    not    fall    to    the 
Ki'ound.    as    has    often    liecn     pre- 
S'liiieil.     Iiiit     will     naturally     iis(> 
altove    the    level    of    the   hreathiuLr 
line,    and    the    carhonic    acid    will 
immediately  diffuse  itself  into  the 
surronndiuK    air.     Jn    ad«lition    to 
the  carhonic  acid    exhaled   in   the 
proiess    of    respiration,    a     small 
amouiii    is  j?iven   off  hy    the  skin. 
Furthermore,    P.;    to    J%    lbs.    of 
water   are   evaporated    daily    from 
the   surface  of  the  skin   of  a    per- 
son   in   still    life.      If    the  ;iir  sup- 


I'l    I    Ml  -^    "I       III    \l»     "ll       \|  I    I    I  ll'l  I      DUII.I  . 

pl.\  ai  7"!  dc?,'.  is  assumed  to  have  a  huinidiiy  of  7o  per  cent. 
Mild  to  he  saturate<l  when  it  leaves  the  l>ody  at  a  lusher  tem- 
perature, tlien  at  least  I  «u.  ft.  of  air  per  minute  will  he  re- 
•  piired  to  carry  away  this  vapor. 
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Taking  into  consideration  these  various  factors,  it  becomes 
.  vident  that  at  least  4%  cu.  ft.  of  fresh  air  will  be  required 
per  minute  for  respiration,  and  for  the  absorption  of  moisture 
and  dilution  of  carbonic  acid  gas  fiom  the  skin.  Thi.s,  how- 
.<ver,  is  only  on  the  assumption  that  any  siven  quantity  of  air/ 
liavin;?  fulfilled  its  office,  is  immediately  removed  without 
lontaiviination  of  the  surrounding  aiiuosjihere:  luit  this  con- 
iliiion  is  inipossilde.  for  ilie  spent  air  from  the  lungs,  contain- 
ing about  400  pjuts  of  «arI>onic  acid  gas  in  10,000,  is  immedi- 
;iicly  diffused  in  the  atmosi»here.  Tlie  carbonic  acid  does  not 
lali  to  the  floor  as  a  separate  gas.  l)ut  is  intimately  mixed 
wiih  thQ  air.  and  equally  distributed  Vhl•ougho^t  the  apartr 
iiienf;  ■   -  -  ''■':''■'  ■.'•''•.'•'      '  ■  -^"''■■-    \-. '■'.:;_':■■  .■■: 

It  must  then  be  evident   that  ventilation  is  in  effe<-t  biit  th<?  ; 
process  of  4lilutiou.  and   that  when  the  vitiation  fo  <»e  nia4n- - 

Mined   in   the  npartmenls    is  <i«'<ided.  the   necessary   constant, 
-upjdy  of   fresh   air   to  niainiiiin   this  standard    luny   be   veiT 
.asily  determined.     For  the  purpose  of  calculation.  ti;<»  oii.  ft.;  . 
i)er  hour  is   accepted  as  the  average   production   of  caHioriU' 
acid  by  an  adult  at  rest,  and  the  jtroportion  of  ihi«  ga.s  in  the 
.  xiernal  air  is  as  i  parts  in  ]t».O0O.     If,  therefore,  the  degree 
.if  vitiation  of  (he  occupied   room  be  nuiiniaine<I,  /s^ay,  M  0^6 
parts   in   10,ooo,  there  will   be    perniis.sible  an' increment  of 
only  2  parts  in  10,000  above  that   of  the  nornial  atnro«phere;7 
or   1'  divided   by   10,000  equals   .0002  of  a    cu.   ft.  of  Carbonic 
*i<id   in  each  cu.   ft.  of  air.     The  O.fi  cu.  ft.   of  carlKinic  acid 
irrodiK-ed   per  hour  l)y  a  single  individual  will,  therefore^  re-;'" 
ipiire  for  its  dilution  to  this  degree  0.(!  divided  by  .0002,  <*quftbi; 

■..0410  cu.  ft.  of  air  per  hour     T'pon   this  basis  the  following 
I  a  lile  has  been  calculated: 

fix.   ft.  of  Air  Containing  4   Parts  of  <'arbofit«v  Arid  in   I'Xnob  Sufi-  ^ 
!'lif:d  Tor  Pcr.«;on. 

■■:;■  Per; 'ttovu. 

./.ootJv^jftOt?  a^lwniO  Jj^400  ii.000  l.SOO  J.tl4  1,5»*0  t-,2<M/  1vtM><^525  S75v:^U 

•■;■'       ;'. ''.-"^-.^  •';•'■■•/-.  -Per  Minute.     ■  ■'•''/v  .'  •..:^---;r  .■?'•.'■"■■.' J-V;' 
- l'oi)r;> «!«.«  '^'[ySQ ■■•:■:  4(^  \ ^%^    '.. ; Va>    2^.6  -^ •  ^5  :'/■■  i(i  -ifiA r fl-l^«i2^-  "Jf ?*■ 
li'Krpe  of  VitfatioD  of  the  Air  iw-ihe  rbdiO.     iPftrtS  of  p»ri>t>nic  at  iVj'. 

■:  . to.oon.)  ■■:;:•■-,;■;•.'■    '   ■---■-  ''■    '.  :   :'■.-■." 


42-INCH  BORING  AND  TURNING  MILL. 


The  record  of  one  hHndr<d  and  twenty-two  cylinder  packing 
rings  in  ten  hours  at  the  West  Albany  shops  of  tlie  Xew  York 
Ceniial  Railroad,  which  wiis  descnlx-d  on  imge  2oa  of  our  .June 
issue,  has  ev<-ited  considerable  ^itteiiilou,  jind  a  description  of 
the  machine  upon  whi«h  ibis  re<ord  was  made  will  be  of  in- 
terest. The  mmhirie  j«  a  Knilard  stand-ard  4?in.  lioring  and 
turning  null,  with  two  swivel  heads,  and  l»a.S- a  .ca|iacity  in 
height  of  :',2'i;  ins.  The  lable  is  :17V2  ins.  in  diameter,  and  is 
(lriv<>n  liy  bevel  gearing  at  its  extreme,  diameter.  IHie  to  a 
large  angular;  thrust  iM-aring  tfce:4Ahl^-;>i»iiuile  lias  a  self- 
centering  tendency,  aiid  the  Wei*fhi  of  the  ia.id«^  and  spindi. 
and  the  work  upon  the  table  jehd.s  t«>  pres»i:v^'  rather  tlian 
destroy  the  aligurieni.  The  side  strains  are  taK«n  li>  straigli; 
■yeriii-al  bearing*!  of  htrge  jir«jj^iorii/*ii.,  Tt»n  ihanges  of  spindle 
'  sjieed  ranf?ing  in  geotiieti'it'isUyiHvbKt-t^sstoii^  :»t-e  piSoAtilv*!.  and 
a  change  to  any  desir<~d  s|»et^i  ^nay  in>ianily  I-h?  ni^ide  by  a 
■  m<Hhanical  iMHt  shitixr  which  is  i)uirt  into  tlie  nia<:liine.  The 
.' fe(li  «anii<rt  tvvijii  or.  run  olT  the  cone,  aiid  it  is  aiii«nnati<ally 
lc«-j{ed  ln?J>ositloriv  at  each  step.  The  :  i^We.  n)ay  Iw  stdjuwd 
insVaiaiy.  at  ^ny  desired  |K>im  'tiy\a  'I»iralk<?^.wlf1«%  Is  o.|i«Tat«.I 
;l)y- a   lever  conveniently    jdaced.  ;  •  .  V^  ^     '    "     I:  ? 

■' Tbe  cross  tail  is  of  a  heavyjicx  >{i't'tit:nv  |»s  Wry'.Hgid  .aitld  i> 

square  loeked^t^^^^  1».'  Is  >at*eid  -find  ldW<eii>!<l  by  j»ower 

independent  p]f  the  table  drive.  '  The  head-sai-e. entirely  inde- 

prtlden*    iu    their   tnoveiiu  tiis,   !  «i!i    as   to'  the   dii'ei-tion    an-I 

.  amoiwit  of  f<M'd.  auil  <  itbir  head  inay  be  brouglit  to  the  e»'n»"r 

for  lioring,  a   posit  ive.  «■<  iittT  Stop   l;f  iiig  provid'd.     The   \w,\ 

iiars  teVe  a  vertical  m<:venrt;qtVi3f>2»^  i*!^.;  aid  «»av.  ii«p.i?»ei  a' 

;'any  itngie  up  iO:4rfdeg>-.,. either  side  or  the  tejiter.     Ten  f»osi 

live  feed  ctiangcs  are  previdetl.  langing  fr^tn   1-:*.Z  to  •"•,   «f  an 

inch,  hoii/cntally,   and    lr<:iji    W^>0,  '«>    '/a    itu  ;  in    vert icul    aJi-t 

f  fangfiiilic ;>lire«'t iolVK.     The  tVH»<tj.>k-oj-Jxs"l'«r  ea«-li,'lieitd  rfr^^  indt 

•  fii^n<l^iit,  and".  Hs  will  be  's«nr;>^i«,  y^Pt^'  .«?onvcjuently^  j^^^^        U": 

1 11*  Operator,       ,\  sji fety '  dev W*  liiiorpOFat <Hi  in  ei^ii  »*p» " ' ' 


<*.t»  . 


-7.33  '  :7.ri 


The  figures  indicate  al)solute   relations 
under  the  state<l  conditions,  and  are  gen- 

•  •rally  appli(-al»le  to  the  vetililatlon  of 
srjiools.  churclus.  halls  of  audience  and 
ilie  like,  where  the  oc<-upants  are fea-. 
^onal:ly  iMuiltby  and  remain  at  rest.  Hut 
ilie   abschite    air    volume    to    be   sujiplied 

•  annot  be  specified  with  certainty  iu  ad- 
vance, without  a  thorough  ktiowledge  of 
all  Ilie  conditions  and  modifying  cirenni- 
siances:  in  fact,  the  (limaie,  tlie  con- 
.--iruitfon  of  the  Ittiilding.  the  size  <if  the 
lofun-;.  the  number  of  oc<-upanls.  ihei-r 
licalthfulness  and  their  activity,  togetlier 
Willi  ihe  lime  during  whicli  the  rooms 
are  oc<upied,  all  have  I  heir  direct  in 
liui-nces.  Inder  all  these  «onditions.  ■  it 
is  iT-adily  seen  that  no  staHdar<i  allow- 
ance can  be  made  to  suit  aH  circiuu- 
siances.  and  results  will  1>e  satisfactory 
only  in  so  far  as  the  designer  undersiand- 
limlx.  Willi  the  kno\vledg<'  of  the  various 
retiiijK  iiieius  as  they  hav'e  hei'e  been  gtv^ 
eii.  makes  sm  b  allowance.— /:,'./•//'«<■/  /♦<;»/ 
liiiiiiM'  mi  Venlilatiiiii  utnl  tJcathifi.  hii 
/»'.   /•'.  still tin:aiit  t'uDitionf/.  liuslnu.  }t<iss-. 


.\i  w  To<n.  STKKt..— The  Sheffield  Ihiilji 
lint, I, III, lent  stales  that  I  he  Sbetrield  SttH-l 
.Makers,  Ltd.,  are  putting  a  new  tool  steel 
known  as  "rnor"  on  the  market,  which 
lias  a  cutting  and  wiaring  cai)aciiy  rang 
ifii;  lie! ween  Mushett  and  the  best  high- 
speed steel,  is  easily  hardened  and  Can 
be  sold  at  a  very  reasonable  price. 


c- 


42-lX.    SJA>t».\Ul»    llOULNtJ    AXO    TtaVIXU^  .MULL,   .>VITU    TWO   SWIVEI.    llt.^Jt 
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works  prevents  breakage  of  the  gears  or  mechanism  by  care- 
less handling  of  the  heads. 

A  5-h.p.  constant  speed  motor  may  be  mounted  on  a  bracket 
at  the  side  of  the  machine  and  connected  to  the  top  shaft  by 
either  a  belt  or  silent  chain,  or  a  7-h.p.  variable  speed  motor 
having  a  speed  range  of  one  to  four  may  be  direct  connected 
by  either  gearing  or  silent  chain  to  the  head  stock  driving 
shaft,  thus  doing  away  with  the  cones.  The  net  weight  of  this 
machine,  which  is  made  by  the  BuUard  Machine  Tool  Com- 
pany, Bridgeport,  Conn,,  is  11,000  lbs. 


the  spindle  to  the  base  plate  is  72  inches  and  the  spindle  has 
20  ins.  of  traverse. 


SIX-FOOT  UNIVERSAL   RADIAL  DRILLING  MACHINE. 


The  6-ft.  full  universal  radial  drilling  machine,  illustrated 
herewith,  while  designed  specially  for  the  use  of  high  speed 
drills,  has  a  sufficient  range  of  spindle  speeds  to  adapt  it  for 
the  use  of  carbon  steel  drills  also.  It  is  the  result  of  the  ex- 
perience of  the  five  works  of  the  Niles-Bement-Pond  Company 
in  the  design  and  manufacture  of  radial  drills  and  is  note- 
worthy because  of  its  ease  of  manipulation  and  the  fact  that 
all  parts  which  require  adjustment  by  the  operator  are  within 
easy  reach.  The  drill  head  saddle  fits  between,  as  well  as  out- 
side of  the  arm  guides,  which  completes  the  double  box  sec- 
tion of  the  arm  and  insures  rigidity.  The  column  saddle  is 
strongly  gibbed  to  the  flat  bearing  on  the  column  and  the 
post  about  which  the  column  revolves  extends  to  the  extreme 
top  of  the  sleeve.  The  column  rests  on  ball  bearings.  Fric- 
tion clutches  are  used  for  starting  and  stopping  the  machine 
at  high  speeds  in  order  to  prevent  shock  and  the  consequent 
wear.  All  speeds  and  feeds  may  be  changed  while  the  ma- 
chine Is  running  at  even  the  fastest  speeds.  The  speed  box 
is  planed  on  top  in  order  that  the  machine  may  easily  be 
changed  from  a  belt  to  a  motor  drive  by  simply  replacing  the 
pulley  by  two  gears. 

Sixteen  speeds  and  eight  feeds  are  provided.  The  lever  A 
starts  and  stops  the  spindle  and  reverses  it  for  tapping.  Lever 
B  operates  the  friction  back  gears.  The  handle  C  furnishes 
two  speeds  for  each  position  of  the  tumbler  gear  handle  D. 
The  handle  E  furnishes  a  fast  or  slow  feed  for  each  of  the 
four  positions  of  the  lever  F.  The  hand  wheel  G  is  used  in 
connection  with  the  hand  feed  hand  wheel  H  and  has  the 
double  function  of  operating  either  the  friction  or  the  spindle 
quick  return,  depending  on  the  up  or  down  position  of  the 
pull-clutch  I.  The  handle  J  controls  the  raising  or  lowering 
of  the  arm  at  a  speed  of  from  20  to  70  ins.  per  minute.  The 
wrench  K  clamps  the  sleeve  to  the  post.  The  maximum  dis- 
tance from  the  face  of  the  column  to  the  center  of  the  drill  is 
7714  ins;  the  least  distance  from  the  face  of  the  column  to 
the  center  of  the  drill  is  22%  ins.;  the  greatest  distance  from 


NEW  VERTICAL  MILLING  ATTACHMENT. 


A  powerful  but  very  compact  and  simple  vertical  milling 
attachment  for  use  on  horizontal  milling  machines  has  just 
been  brought  out  by  the  Kempsmith  Manufacturing  Company, 
Milwaukee,  Wis.  It  has  been  designed  to  handle  a  very  heavy 
class  of  vertical  milling,  and  is  capable  of  doing  as  heavy 
work  as  the  strength  of  the  main  spindle  itself  will  stand. 
The  bevel  gears  in  the  head  are  of  steel,  case  hardened,  and 
have  large  faces  and  coarse  pitch.  In  order  to  maintain  a 
perfect  alignment  the  vertical  spindle  has  very  long  bearings, 
and  provision  is  made  for  a  delicate  adjustment  for  wear. 
The  head  is  graduated  and  may  be  swiveled  to  any  angle.    Its 


VERTICAL  MILLING   ATTACHMENT. 


UNIVEBSAL   BADIAL   DBILLINQ    MACHINE. 


construction  is  such  that  only  two  bolts  are  re- 
quired for  adjusting  and  securely  clamping  it,  and 
both  of  these  bolts  are  very  conveniently  located 
for  the  operator. 

The  horizontal  bolt  which  clamps  the  head  in  the 
bracket  is  of  the  friction  type  and  has  very  great 
clamping  power.  The  vertical  spindle  has  a  taper 
hole,  and  is  threaded  for  the  large  face  milling 
cutters;  both  the  taper  hole  and  the  thread  are 
the  same  as  those  on  the  main  spindle,  thus  mak- 
ing all  tools  interchangeable.  Draw  bolts  are  fur- 
nished for  drawing  in  and  backing  out  of  end 
mills.  As  will  be  seen  from  the  illustration,  the 
design  of  the  head  is  such  that  the  distance  from 
the  center  of  the  horizontal  spindle  to  the  nose 
of  the  vertical  spindle  is  very  short,  so  as  to  allow 
as  much  space  as  possible  between  the  table  and 
\  the  vertical  mill.  This  attachment  Is  built  In 
three  sizes,  which  are  drilled  to  the  same  jigs  as 
the  columns  of  the  machines  for  which  they  are 
Intended,  so  that  they  may  be  applied  to  any 
Kempsmith  miller  of  certain  sizes  now  in  use. 


August,  1905. 
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ABSTRACTS    OF  BEPOBTS. 


Suop  Layouts. 

Committee — C  A.  Seley,  R,  P.  C.  Sanderson. 

Few  roadii  are  so  situated  tliat  one  shop  could  take  care  of  all 
iheir  heavy  repairs  even  il  that  were  desirable,  which  we  believe 
not.  We  do  not  at  this  time  wish  to  take  a  stand  for  or  against 
the  large  shop,  meaning  the  extreme  size  possible.  That  question 
must  be  determined  by  the  road  or  system  for  itself,  viewing  the 
question  from  the  standpoint  of  road  layout,  organization,  labor 
facilities,  etc.  The  very  large  shop  presents  an  opportunity  for 
tying  up  the  road  by  fire,  strikes  or  accident  that  is  not  present 
when  several  smaller  .vhops  are  used.  On  the  other  hand,  it  is 
hardly  feasible  to  provide  the  smaller  shops  with  all  of  the  facili- 
ties and  refinements  now  thought  essential  in  the  equipment  of  the 
large  shop,  and  by  these  we  mean  not  only  the  machine  tools  and 
handling  appliances,  but  the  multitude  of  small  tools  and  appur- 
tenances not  generally  reckoned  or  af>preciated.  Many  roads  lack 
in  proper  repair  facilities  at  terminals  and  division  points  where 
the  stitch  in  time  saves  many  an  engine  failure.  No  matter  how 
large  and  complete  the  main  shop  may  be.  the  outlying  points  can 
advantageously  and  profitably  use  a  moderate  tool  equipment  for 
raking  care  of  running  ami  light  accidental  repairs,  leaving  heavy 
rei)airs  and  manufacturing  to  be  done  at  the  main  shops.  With 
such  an  equipment  and  organization,  we  believe  that  relatively 
small  shops  are  undesirable,  expensive  and  unprofitable,  and  that 
the  larger,  completely  equipped  main  shops  will  handle  the  repairs 
in  the  most  satisfactory  manner. 

The  railroads  represented  in  this  association  have  all  kinds  of 
shoijs.  many  of  them  capable  of  improvement,  and  in  the  last  few 
years  there  has  been  a  number  of  large  shops  built,  no  two  on  the 
same  general  plan,  yet  embodying  more  or  less  of  the  strictly  mod- 
Hin  lines  of  improvement  in  buildings,  equipment  and  facilities. 
Itailroad  managements,  owing  perhaps  to  traditional  conservatism, 
liave  not  been  quick  to  grasp  the  improvements  in  shop  processes 
and  equipment  that  are  deemed  essentials  in  other  lines  of  busi- 
n«'ss.  It  is  true  that  railroads  are  not  manufacturers,  as  a  rule ; 
but  if  the  repairs  of  locomotives  and  cars  involve  the  same  pro- 
cesses to  a  great  extent  as  in  their  manufacture,  either  the  manu- 
facturers of  railway  equipment  and  machinery  are  unduly  extrava- 
gant in  providing  roomy,  well-lighted  buildings,  traveling  cranes 
and  hoists,  electric  transmission  of  power  and  lighting,  special 
tools  of  latest  designs,  all  tending  to  labor  saving  or  putting  the 
workmen  on  a  better  plane,  or  else  the  railroads  are  neglecting 
their  opportunities  and  daily  paying  for  it  in  the  increased  cost 
of  their  repairs. 

Most  of  lus,  doubtless,  have  visited  many  shops  where  locomo- 
tives, cars  and  heavy  machinery  are  built,  and  we  could  not  help 
contrasting  the  methods  of  the  successful  manufacturers  with  those 
of  the  average  railroad  shop.  If  we  analyze  the  matter  and  seek 
the  reasons  governing  the  situation  on  railroads,  we  find,  first  of 
nil,  that  the  average  shop  is  planned  and  equipped  for  handling 
the  average  locomotive  of  say  10  or  15  years  ago  and  with  ma- 
chinery, much  of  it,  of  a  greater  age.  During  that  period  we  have 
increased  steam  pressure  2.">  per  cent.,  increased  tractive  power  50 
per  cent.,  increased  total  weight  75  per  cent,  and  tank  capacities 
of  7,000  and  8,000  gals,  are  now  common,  an  increase  of  nearly 
100  per  cent. 

The  demands  of  our  managements  for  high  speed  and  heavier 
tonnage  to  meet  competition  have  brought  about  the  development 
of  machines  for  hauling  trains  that  put  the  crack  engines  of  a  few 
years  ago  on  the  branch  lines  and  on  second-class  trains  or  in  the 
market  for  sale,  to  make  way  for  heavier  power.  AMieels  under 
the  engines  have  been  multiplied  and  so  have  cylinders.  Rods  are 
now  so  heavy  that  it  takes  a  gang  of  men  to  handle  them.  Every- 
thing about  the  engines  is  on  a  larger  scale,  but  how  about  the 
shops? 

It  is  quite  plain  to  our  managements  that  it  takes  twice  as  long 
to  water  an  engine  with  the  0-in.  standpipes  that  were  good  enough 
in  the  old  days  and  they  see  the  necessity  for  enlarging  on  that 
line  to  cut  down  time. 

Is  it  not  equally  important  to  supply  facilities  for  handling  the 
locomotive  parts  that  liave  perhaps  doubled  in  weight  since  the  old 
shops  were  built?  It  used  to  be  considered  good  enough  to  jack 
up  an  engine  or,  perhaps,  to  have  a  drop  table  for  wheeling,  and 
we  are  still  doing  too  much  of  it,  a  'practice  that  would  be  ridi- 
culed by  any  live  business  man  whose  profits  depended  on  mod- 
ern methods  of  handling. 

Now.  whose  fault  is  it  that  so  many  railroad  shops  are  behind 
the  times?  It  may  be  the  fault  of  the  management  in  not  approv- 
ing the  recommendations  of  live  motive  power  officers,  who  are 
awake  to  the  situation  and  see  their  maintenance  expense  rising 
and  are  unable  to  check  it  on  account  of  lack  of  facilities.  The 
lieavy  modern  engines  do  not  stay  out  like  the  old  timers  and 
siioppings  are  more  frequent,  demanding  greater  shop  facilities 
for  a  given  number  of  engines  than  was  necessary  when  engines 
were  lighter,  trains  were  shorter  and  time  was  longer.  Some  roads 
may  think  tJiey  are  too  poor  to  make  these  exijenditures,  and,  of 
course,  they  should  have  our  sympathy  if  this  were  true,  but  it 
is  not. 

Rased  on  the  principle  that  a  manufacturing  business  will  be 
most  profitable  when  conducted  with  a  plant,  equipped  with  modern 
appliances,  labor-saving  devices  for  economical  production,  well 
organized  and  rationally  directed;  a  railroad  shop  to  be  mast  effi- 
cient should   be  equally  well  equipped,  organized   and  directed. 

It  is  stated,  however,  in  some  quarters,  that  althongh  the  argu- 
ment may  be  good,  it  has  not  been  proven  by  the  results  obtained 
at  the  large  modern  shops,  and  that  manv  old  shops  are  .vet  more 
efficient  that  the  new.  It  must  be  admitted  that  there  is  much 
of  truth  in  this,  but  for  reasons  which,  perhaps,  can  be  explained 
and  the  difficulties  to  some  extent  can  be  overcome. 


Some  shops  have  been  built  in  which  the  money  has  been  ex- 
pended for  ground  and  buildings  and  then  these  are  filled  with 
back-number  machinery.  In  this  case,  aside  from  improved  facili- 
ties for  handling,  no  gain  in  the  cost  of  the  machine  work  is  ac- 
complished. A  road  with  such  a  shop  will  need  to  make  purchases 
of  extra  motive  power  in  order  to  do  business.  When  buying  en- 
gines, if  they  would  cut  off  one  or  two  and  expend  their  value  in 
tools,  the  balance  of  the  power  could  then  be  brought  up  so  that 
the  extra  engines  cut  off  would  not  be  needed.  It  is  not  a  ques- 
tion of  how  many  engines  a  road  has,  but  how  many  good,  ser- 
viceable engines,  and  this  depends  on  the  facilities  for  repairing 
and  keeping  engines  running.  In  this  connection  it  is  suggested 
that  a  s.vstem  of  cost  keeping  for  manufactured  work  and  various 
operatioiis  will  shed  much  light  on  the  comparative  value  of  old 
and  new  machinery.  The  development  in  tool  improvement  and 
the  use  of  high-speed  steels  has  made  large  economies  possible, 
the  exact  amount  of  which  can  only  be  determined  by  an  accurate 
cost  keeping  system,  which  can  very  profitably  be  carried  out  in 
the  larger  shops. 

Another  shop,  equally  well  located  and  built,  is  equipped  with  a 
large  line  of  modern  tools,  new  from  the  makers.  The  shop  is 
started  and  the  management  expects  immediate  results  and  they 
are  not  forthcoming.  Why?  Because  the  shop  lacks  that  impor- 
tant equipment  of  the  old  shop  in  small  tools,  cutters,  mills,  jigs, 
formers,  templates,  bars,  blocking,  clamps  and  handy  appliances 
that  the  old  shop  has  been  years  in  accumulating.  The  new  shop 
will  be  handicapped  for  lack  of  these  for  some  time,  as  they  are 
an  unappreciated  a.>-set  in  the  business  of  the  old  shop. 

Other  well-equijiped  shoi»s  have  been  built  at  new  points  where 
the  management  deemed  wise  to  locate,  but  almost  invariably  this 
lias  been  the  cause  of  lOng  delay  in  getting  together  an  organiza- 
tion to  work  the  shop  up  to  its  capacity. 

Railroad  shop  work  cannot  Ire  successfully  performed  by  the 
floating  element.  A  large  proportion  of  the  force  must  be  perman- 
ent, settled  in  homes,  convenient  to  .schools  and  churches  and  other 
advantages  and  have  something  to  live  for  beyond  the  empty  honor 
i)t  being  an  employe  of  the  great  North,  East,  South  and  West 
Railway. 

No  matter  how  well  built  and  equipi>ed  the  shop  may  be,  its 
efficiency  will  be  measured  to  a  great  extent  b.v  the  class  of  men 
that  c-an  be  obtaiuetl  to  work  it.  Unless  the  railroads  are  wise 
enough  to  see  to  it  (hat  they  must,  to  a  certain  extent,  bring  the 
shoi>s  to  the  men,  they  will  fail  in  getting  the  best  material. 

In  order  to  get  and  hold  the  proper  <-lass  of  men,  shop  work 
should  be  fairly  constant.  Freijnently  the  motive  power  depart- 
ment is  enibarra.ssed  by  the  difficulty  in  getting  appropriations 
for  maintaining  force  and  organization  at  times  when  business  is 
slack.  When  business  is  good,  engines  are  worth  from  $25  to  $50 
per  day,  or  perhaps  more,  and  ever.v  day  in  the  shop  or  out  of  ser- 
vice Ls  that  much  loss.  When  business  is  dull  and  the  full  loco- 
motive equipment  Ls  not  nee<led,  the  engines  nee<ling  repair  could 
then  be  put  through  the  shoiks  and  laid  up  ready  for  the  return 
of  business.  By  thus  keejiing  engines  up  a  less  number  is  needed, 
iiive.stment  being  devoted  to  maintenance,  instead  of  multiplica- 
tion. There  is  no  doubt  of  the  results  of  having  a  uniformly  good 
standard  of  equipment,  as  against  a  lot  of  cripples,  helped  out  with 
occasional  new  engines,  often  of  new  design,  requiring  time  and 
considerable  expense  in  getting  patterns  and  repair  parts. 

The  matter  of  recruiting  for  shop  forces  is  one  that  Ls  a.ssum- 
ing  considerable  importance.  We  are  not  now  making  the  all- 
around  mechanics,  which  most  of  lus  were  s»)me  years  ago,  equally 
at  home  on  the  machines,  the  bench  or  on  the  floor.  The  appren- 
tice question  is  a  vital  one.  deserving  the  attention  of  not  only  the 
motive  power  officers,  but  the  higher  officials  as  well.  A.s  the 
older  methods  seem  to  be  outgrown,  new  methods  of  recruiting 
must  be  tried,  including,  possibly,  educational  courses  in  connec- 
tion with  the  shop  work. 

The  difficulty  of  getting  suitable  men  for  foremen  in  smith 
shops  and  Imiler  slioiis  is  particularly  noticeable.  The  spirit  which 
at  present  dominates  workmen  is  one  apparently  not  elevating  the 
more  worthy  or  ambitious  ones  among  them,  but  rather  establish- 
ing a  dead  level  of  mediocrity  from  which  it  is  difficult  to  select 
leading  men   for  foremen   and  places  of   resixmsibility. 

Some  of  this  has  been  brought  about  by  the  increasing  distance 
between  the  officers  and  the  men.  due  to  increa.se  in  the  size  of 
railroads,  in  many  ca.ses  now  amounting  to  many  thousand  miles 
ami  a  vast  number  of  men.  Formerly  a  motive  power  officer  knew 
almost  every  man  on  his  pay-roll,  and  this  personal  contact,  al- 
though not  nece.s.sarily  amounting  to  familiarity,  nevertheless  con- 
tributed to  a  spirit  of  CHirrit  dc  carpx  that  wa.s  invaluable  in  pre- 
serving organization,  conserving  good  feeling  and  enabling  prompt 
s«'ttlenient  of  all  questions. 

Owing  to  the  inability  of  the  head  of  the  motive  power  depart- 
ment of  a  great  railroad  to  fre<iuently  visit  outlying  shops  and  ter- 
minals, this  spirit  is  lost  unless  it  Ls  fostered  by  subordinate  heads. 
The  growth  by  combinations,  etc.,  of  railway  systems  in  the  last 
few  years  have  been  so  rapid  that  we  have  not  liad  the  time  or  op- 
l)ortunity  of  impre.ssing  this  feeling  on  subordinates  to  the  extent 
that  it  should  be.  Furthermore,  in  these  expiinsions  of  railroads 
it  is  sometimes  the  case  that  the  juri.sdiction  of  subordinates  is 
increased  so  as  to  cover  too  much  territory,  or  in  the  case  of  fore- 
men, they  have  too  many  men  to  handle  to  the  best  advantage. 
With  the  decreasing  individual  capacity  of  workmen,  superintend- 
ence.  sui>ervision   and   instruction   are   more   necessar.v    than   ever. 

Suppose  we  have  the  big  shop.  It  remains  to  get  the  best  out 
of  it.  despite  the  possible  drawbacks  that  haA'e  h^n  named,  and 
discover  a  jiolicy.  if  ixjssible.  necessary  for  the  succe.ss  of  these 
shops  and  the  other  big  shops  that  are  to  come.  As  the  big  en- 
gines are  handicapped  by  the  small  water  cranes,  small  round- 
hoiuses  and  other  small  things,  it  Ls  a  possibility  that  the  big  shop 
is  handled  in  a  small  way  bv  a  small  man  or!  perhaps,  by  a  big 
enough  man.  but  tied  down  by  small  regulations  and  restrictions 
that  do  not  permit  him  to  do  what  could  be  done  if  he  were  more 
of  a  free  agent.  It  is  not  well  to  give  a  small  man  a  free  hand, 
as  he  will  make  mistakes   and  is   not  equal   to  developing   large 
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things.  The  successful  manufacturers  have  very  competent  naen 
at  the  heads  of  their  departments  and  they  pay  them  salaries  tbat 
railroad  managements  would  deem  extravagant  for  men  having 
euual  responsibility  and  the  disbursement  of,  perhaps,  greater 
amounts  of  pay-roll.  The  railroads  must  realize  that  for  superior 
service,  they  must  meet  the  salaries  paid  by  the  manufacturers. 
They  have  lost  many  a  good  man,  who.  while  greatly  desiring  to 
remain  in  railway  service,  could  not  afford  to  do  so  in  view  ot 
the  induc-emenLs  offered  by  the  manufacturers.  Ihe  railroads  get 
more  of  what  may  be  called  professional  service,  not  only  in  tne 
motive  power  department— work  of  men  who  have  to  ht  them- 
selves by  long  training,  by  study  and  earnest  effort— for  less  money 
than  almost  any  other  line  of  business. 

For  a  successful  shop  manager,  the  man  must  not  only  hare 
practical  and  technical  knowledge  and  experience,  but  must  have 
tact  and  a  knowledge  of  men  and  affairs,  dignity,  yet  with  all  a 
familiarity  that  will  make  the  humblest  employe  feel  that  he  has 
a  friend,  yet  one  that  he  must   respect. 

The  complicate<J  labor  problems  of  to-day  will  not  be  less  com- 
plex in  the  future.  The  proper  labor  equipment  is  so  vital  a  factor 
in  the  successful  operation  of  shops  or  business  that  the  small 
man.  or  even  the  large  man  who  has  but  limited  opportunities, 
may  fail  in  handling  that  feature  in  management. 

The  larger  shops  also  present  an  opportunity  for  manufacturing 
on  a  very  profitable  ba^sis  the  repair  parts  for  storehouse  stock 
and  subse<iuent  shipment  to  outside  points.  .,,••..  j 

The  extent  to  which  this  mav  be  done  is  almast  entirely  limited 
by  the  machine  facilities  of  the  shops,  such  extra  work  demand- 
ing extra  machinery.  The  output  of  the  shops  m  engines  should 
not  be  affected  one  way  or  the  other  by  the  manufacturing,  which 
should  be  separatelv  accounted  for  and  properly  credited.  Many 
large  shops  do  a  great  deal  of  work  outside  of  the  requirMnent* 
for  repairs  of  engines  which  they  actually  have  on  hand,  and  this, 
together  with  work  for  the  other  departmeuts,  such  as  bridge 
jobs,  maintemince  of  pumping  machinery,  etc.,  form  a  very  large 
portion  of  the  output  of  many  shops. 

Manufacturing  methods  can  also  bo  extended  to  cover  many  ot 
the  regular  shop  operations,  and  by  doing  so  this  w'ork  can  be  re- 
duced to  a  business   basis,  done  on  busineas  methods. 

Regarding  the  presentation  of  standard  shop  layouts,  your  com- 
mittee has  decide«l  that  it  is  host  not  to  recommend  any  certain 
types  but  to  reproduce  the  articles  on  that  subject  contributed 
recentlv  to  the  American  Enoineer  and  Kailroad  Journal  by 
Mr  K.  H.  Soule.  originallv  cliainnan  of  this  committee.  Air. 
Jr^oule  was  obliged  to  resign  from  the  committee  on  account  of  the 
loss  of  health,  and  we  regret  losing  the  benefit  of  his  a.ssistance  and 
advice  in  the  preparation  of  this  report. 

The  articles  give  the  latest  complete  de.scnptions  and  analysis 
of  the  important  railroad  shops  of  this  country  and  include  data 
covering  smith  shops,  car  shops,  stores,  roundhouses,  etc.,  but  for 
the  purposes  of  this  report  only  tho.se  portions  relating  to  erecting, 
machine  and  boiler  shops  are  included,  and  these  have  been  re- 
vised sufficiently  to  bring  them  up  to  date  by  including  all  data 
possible  to  obtain  relative  to  the  latest  shops  built.  . 

The  original  articles  by  Mr.  Soule  were  published  in  the 
Ameuuan  En<;ineer  and  Kailroad  Journal  in  lebruary,  March, 
April,  Mav.  June,  October,  November.  December  1903,  and  in 
January,  February.  March.  April,  May.  June  and  July,   11)04. 

Locomotive  Front  Ends. 
Committee— H.  II.  VaughaB,  F.  H.  Clark,  Robert  Quayle.  A.  W. 
Gibbs,  W,  F.  M.  Goss.  j^^^^^.^p  Pj.^j,^  E^g  begs  to  state  that 


periments  outlined  in  the  report  of  tl'is  commUtee  which  was  tbe^ 
presented  when  money  for  such  work  should  be  available,  it  was 
Ihin  suDposed  that  it  would  be  necessary  to  await  the  receipt  of 
funds  nSsfnl  by  the  suKscription  then  contemplated  f9r  repre- 
semative  membership,  but  at  a  meeting  of  the  Executive  Com- 
mittee held  subsequeut  to  the  convention  ttie  secretary  was  nr 
^nicted  to  i-ssue  a  circular  letter  to  the  various  railroad  compan  ea 


was  contributed  by  the  following  railroad  companies  and  locomo- 
tive builders: 

S  215.00 

American     Locomotive    VyO 10  00 

Ann    Arbor   R.    R •  •  •  • \  215.00 

Baldwin     Locomotive     Works.  •  •  •  •  • 20  00 

Buffalo,    Rochester  &    Pittsburgh    Ry ^^q  00 

Bessemer  &  Lake  Erie  R.  R 10.00 

Canadian   .Xorthern  Ry .  . .  •  •  • 10.00 

Chicago  &  Western    Indiana  R.   K g  qq 

Chicago,   Lake   Shore  &  Eastern   Ry 10.00 

Colorado    Midland    Ry 9o'oO 

Canadian    Pacific   Rv •;••••;••  •• 10.00 

Cincinnati,  Hamilton  &  Dayton  Ry '.'.'.'.'.'.'.'..  10.00 

Chicago.   Burlington"  &   Qiiincy  Ry.    (West) |J;gO 

Chicago.   Burlington  &   Quiucy  Ry.    (East) ilooo 

Chicago    &     North-western     Ry.. ^^^  ' 

Chicago  &    Ea-stern    Illinois    R.    R t^QO 

Cincinnati    Northern    Ry.  .  .  .  • •  •  •  •  •  •  •  •  • ,qqq 

Cincinnati,    New  Orlean.s  &  Texas   Paclflc   Ry i""" 

Central    New    England    Rr-  •  •  •  ■  •  •  •  •  • 1000 

Clilcago,   Indianapolis   &   I^uisville    Ry.  .  .  .  . i"J^" 

Cleveland,   Cincinnati.   Chicago  &    St.    Ixjuls   Ry 5000 

Chicago.   Milwaukee  &   St.    Paul   Ry 100.00 

Cumberland    Valley    R.    R ^""^ 

Chicago    Great   Western    Ry---- linno 

Chicago.   Rock   Island    &    Paciflc    Ry 110.00 

Chicago  &  Alton   Ry. f "  "" 

Duluth.     Mlssabe    &     Northern     Ry. 10  00 

liwawar*.  Lackawanna  &  Western  Ry 6000 


Duluth,  South  Shore  &  Atlantic  Ry 10.00 

Duluth  &   Iron   Range   Railroad 10.00 

Delaware  &  Hudson   Co 30.00 

Elgin,  Joliet  &  Eastern  Ry 5.00 

Erie   Railroad    25,00 

Grand  Rapids  &  Indiana  R.  R 1000 

Great    Northern     Ry ,■.,../..  i.»« 70.00 

Galveston,  Harrisburg  &  San  Antonio  Ry. . .  . .  ^ 30.00 

Illinois    Central    Railroad 110.00 

International   &  Great  Northern  Ry , , 10.00 

Intercolonial   Railway    ,.;.«..: 20.00 

Kansas   City    Southern    Ry '. 10.00 

Long    Island   Railroad 25.00 

Lake   Shore    &    MichigaJi    Southern   Ry 6000 

Louisville   &    Nashville    R.    R 5000 

Michigan     Central     R.     R 40,00 

Maine  Central    R.    R 10.00 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry 10.00 

Mobile   &    Ohio    R.    R 10.00 

New  York.  New  Haven  &  Hartford  R.  R 25.00 

New  York,  Ontario  &  Western  Ry ~. 10.00 

New  York.  Chicago  &  St.  Louis  R.  R 10. 00 

Nashville,   Chattanooga  &  St.   Louis  R.  R 20.00 

Norfolk    &    Western    Ry 60.00 

Northern     Paciflc     Ry 90.00 

Oregon   iShort    Line 10.00 

Oregon  Railroad  &  Navigation  Co 10.00 

Penn.sylvania    Railroad    300.00 

Penna.    Lines    West 120.00 

Pittsburgh   &    Lake   Erie  R.   R   10.00 

Pere    Marquette    R.    R 30.00 

Richmond,  Fredericksburg  &   Potomac   Ry 10.00 

Southern    Ry 110.00 

St.  Louis  &  San  Francisco  R.  R 70.00 

San  Pedro,  Los  Angelos  &   Salt  Lake   R.   R 10.00 

Seaboard  Air  Line    Ry 30.00 

Southern    Indiana    Ry 10.00 

Ran  Antonio  &  Aransas  Pass  Ry 10.00 

Southern     Pacific     Company 90.00 

Texas  ft  Paciflc  Ry 30.00 

Toronto,    Hamilton   &   Buffalo  Ry 10. 00 

Terre  Haute  &  Indianapolis  R.   R 10.00 

Union    Paciflc    R.    R 50.00 

Virginia  &    South- Western    Ry 10.00 

Wisconsin    Central    Ry 10  00 

Western  Ry.  of  Alabama 10.00 

Wheeling   ft   Lake   Erie  Ry 10  00 

Wabash   R.   R 40.00 

Total    $3,065.00 

Your  committee  was  llius  furnished  with  the  necessary  funds  to 
carry  out  the  work  assigned  to  it,  but  unfortunately  the  testing 
plant  at  Purdue  University  was  then  occupied  with  other  experi- 
ments, and  could  not  be  released  for  the  purpose  of  carrying  out 
the  tests  on  locomotive  front  ends.  These  experiments  have  not 
yet  been  concluded,  but  we  are  pleased  to  advise  that  arrange- 
ments have  been  made  whereby  the  New  York  Central  has  kindly 
offered  to  loan  us  a  locomotive  by  October  15  of  the  present  year, 
at  which  time  Purdue  University  will  make  arrangements  to  re- 
ceive it.  The  tests  that  it  is  proposed  to  make  have  been  modified 
somewhat  from  the  outline  given  in  1904  report,  and  your  com- 
mittee begs  to  present  the  following  scheme  of  experiments  for  the 
criticisms  of  this  association,  which  will,  of  course,  be  carried  out 
on  a  New  York  Central  engine  having  large  front  end  diameter, 
which  will  decide  the  relations  between  large  and  small  front  ends: 

1.  Diameter  of  Stack. — It  is  proposed  to  conduct  tests  in- 
volving four  different  diameters  and  two  different  heights  of  out- 
side stacks  of  dimensions  set  forth  by  Sketch  1,  the  lower  stack  to 
have  a  height  normal  to  the  engine,  the  higher  to  have  a  height 
18  ins.  greater  than  this.  The  uiameters  to  be  15,  17,  19  and  21 
ins.,  respectively.  It  is  expected  that  data  thus  derived  from  a 
boiler  of  large  diameter  will  serve  in  checking  formulse  based  upon 
results  obtained  from  the  small  boiler  of  the  Purdue  locomotive, 
or  in  ca.se  they  do  not  check,  it  will  serve  in  the  establishment  of 
new  formuliB.  All  stacks,  of  whatever  diameter  or  height,  are 
similar  in  form.  The  curvature  of  the  base  is  the  same  for  all,  and 
the  distance  from  the  lower  end  to  the  point  of  greatest  contrac- 
tion is  the  same.  Above  the  point  of  greatest  contraction  all  have 
a  uniform  taper  of  2  ins.  to  the  foot. 

2,  Inside  Stacks. — To  determine  the  value  of  the  inside  stack, 
it  is  prepared  to  employ  four  different  diameters  and  three  different 
lengths,  all  to  be  used  in  connection  with  an  outside  stack  of  height 
normal  to  the  engine.  The  proposed  stacks  are  shown  by  Sketches 
2.  .'{  and  4.  As  in  the  ca.se  of  the  outside  stacks,  the  inside  stacks 
are  similar  in  form,  all  being  the  same  in  the  curvature  of  their 
base,  the  distance  from  the  point  of  greatest  contraction  to  base, 
and  in  the  degree  of  taper  of  the  upper  portion  of  the  stack. 

;{,  False  Tops. — For  the  purpose  of  determining  the  effect  of 
blanking  off  the  top  of  the  smokebox,  it  is  proposed  to  construct  a 
false  top.  which  may  be  used  in  connection  with  stacks  having  12 
and  24-in.  inside  projection  (Sketches  2  and  3).  Each  top  will 
have  in  the  center  a  circular  opening  reinforced  by  an  angle  iron 
(L),  this  opening  to  be  sufficiently  large  to  admit  stacks  of  the 
largest  diameter.  To  make  connection  with  the  stacks  of  different 
diameters,  filling  rings  will  be  employed,  made  up  of  two  angles 
and  a  sheet-iron  plate,  as  shown  at  M.  N.  Sketch  7. 

4.  Dkakt  Pipf;s.— It  is  proposed  to  employ  single-draft  pipes 
having  diameters  I'.i,  15  and  17  ins.  and  lengths  from  18  ins.  to 
48  ins.,  lengths  to  increase  by  G-in.  increments.  Each  increment 
is  .secured  by  adding  a  new  section,  as  shown  by  Sketch  6. 

P^xperiments  upon  double-draft  pipes  will  be  made  to  involve 
the  apparatus  already  outlined.  To  give  facility  in  adjusting  the 
draft  pipes,  it  is  proposed  to  have  them  so  mounted  that  they  may 
be  raised  or  lowered  by  means  of  levers"  extending  outside  of  the 
smokebox.  The  details  of  this  arrangement  are  suggested  by 
Sketches  5  and  0.  By  reference  to  these  figures,  it  will  be  seen 
that  two  columns  (a  a),  having  their  support  in  an  extension 
upon  the  exhaust  pipe,  are  provided  as  guides  for  the  draft  pipes. 
The  draft  pipe  b  slides  freely  on  the.se  columns,  being  applied 
thereto  by  some  form  of  fitting  which  w^ill  admit  of  easy  adjustment. 
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The  vertical  position  of  the  draft  pipe  b  is  controlled  by  its  con- 
nection with  the  lever  arm  d  and  the  shaft  c.  The  latter  is  sup- 
ported by  bearings  attached  to  the  suiokebox  shell,  and  extends 
out  through  the  shell  a  sufficient  distance  to  receive  a  counter- 
weight and  operating  lever  not  shown  in  the  drawings.  By  having 
the  operating  lever  pass  over  a  graduated  scale,  it  is  thought  that 
it  will  be  possible  to  place  the  draft  pipes  in  definite  positiou^j 
without  the  necessity  of  opening  the  front  door. 

It  will  be  seen  that  your  committee  Ls  not  carrying  out  the  in- 
structions under  which  it  was  appointed,  so  far  as  experimenting 
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on  the  elimination  of  the  diaphragm  is  concerned ;  this  has  b^n 
.shown  by  the  experiments  on  the  testing  plant  at  St.  Louis  to  ue 
a  most  important  factor  in  the  proportion  which  the  draft  utilized 
in  burning  coal  bears  to  the  total  draft  produced,  but  in  view  of 
the  information  that  has  been  obtained  on  this  subject  at  St.  I^uis, 
your  committee  coiusiders  that  further  experiments  on  the  testing 
plant  would  be  valueless.  Assuming  that  the  tirst  requirement  is 
to  obtain  a  self-cleaning  front  end,  it  will  require  lengthy  and  prac- 
tical fXiH-rimeiiting  to  a^scertain  what  design  will  alford  the  self- 
cleaning  feature  with  the  least  obstruction  to  the  passage  of  the 
front  end  gases,  and  your  committee  feels  that  this  subject  will 
have  to  be  determined  by  experimenting  on  engines  in  actual  road 
service  before  any  useful  work  in  this  connection  can  be  done  upon 
the  testing  plant. 

Watkr  Souemm;  for  Locomotive  Usk. 

Committee — J.  A.  Carney,  L.  IL  Turner,  P.  N.  Uisteen,  J.  F. 
I>unn,  Robert  Quayle. 

There  are  two  classes  of  waters  commonly  used  for  locomotives — 
.scale-forming  and  alkaline.  In  both  the  impurities  remain  in  the 
boiler  either  to  form  an  accumulating  scale  or  a  concentrating 
alkaline  solution,  or  both.  The  scale-forming  material  can  either 
be  removed  from  the  water  liy  heat  or  by  chemical  means.  There 
is  no  known  means  of  removing  the  alkali.  The  advantages^  of 
supplying  a  boiler  with  a  clean  water  practically  free  from  scale- 
forming  material  are  shown  by  the  boiler  records  of  roads  fortunate 
in  havmg  Hrst-cluss  water  siipplitw,  where  tireboxes  last  almost 
iiidclinitely  and  Hues  are  re>et  only  when  the  beads  are  worn  off. 

Tin?  first  atti'Hipt  at  water  purilicatiou  and  general  railroad 
practice  in  this  country  was  to  use  a  boiler  purge — soda-ash  or  some 
alliwl  stMlium  .salt — generally  put  into  the  locomotive  tank.  This 
j)r<Ke.ss  precipitated  the  scale-forming  material  in  the  boiler  as 
mud,  and  also  tetuhnl  to  loosen  \jp  the  scale  already  formed  in  the 
boiler,  but  it  did  not  lessen  the  number  of  necessary  washouts  to 
any  extent  and  required  frequent  blowing  off,  which  did  not  ef- 
fectually remove  the  mud,  and,  in  addition,  there  was  an  accumula- 
tion of  alkali  in  the  water  in  the  boiler  not  easily  controlled. 
Theoretically,  a  boiler  purge  for  purifying  water  in  the  boiler  was 
nearly  perfect,  but  practically  it  was  not  .so  successful.  Treatment 
of  water  in  the  boiler  hius  the  advantage  of  being  cheap,  and  that 
is  all. 

In  order  to  obtain  the  pure  water  condition  of  a  few  of  our 
fortunate  neighbors,  the  practice  of  pui'ifying  the  water  before  it 
enters  the  boiler  has  come  into  extensive  use.  The  lime  and  soda- 
ash  treatment  has  been  used  in  some  form  or  other  for  a  great 
many  years,  but  the  mechanical  devices  for  making  the  process 
suc<e.s.sful,  as  well  as  economical,  are  of  recent  origin. 

It  IS  not  the  province"  of  this  committee  to  discuss  the  merits  or 
demerits  of  the  various  meciianical  devices  on  the  market ;  further 
than  to  say,  that  they  all  work  on  one  principle,  namely,  use 
enough  soda  ash  (sodium  carbonate)  to  precipitate  the  sulphates 
of  calcium  and  magnesium  jus  carbonates,  and  enough  slake<l  lime 
tcalciinu  hydrate*  to  neutralize  the  carbonic  acid  existing  as  free 
carbonate  and  bicarbonate,  precipitating  all  of  the  carbonates  of 
lime  and  magnesia  in  the  water  and  also  precipitate  as  carbonate 
all  of  the  hydrate  of  lime  added  in  the  treatment  proc-ess.  The 
proces-s  is  theoretically  perfect  and  in  jiractice  leaves  .so  little 
scale-forming  material  in  the  water  that  the  beneficial  results  are 
most  apparent. 

There  are  two  systems  of  treating  waters ;  the  continuous  and 
intermittent.  The  continuous  system  consists  of  a  device  ft)r  mix- 
ing the  n>qui  red  quantity  of  slaked  lime  and  soda-ash  in  the  water  as 
it  flows  into  a  receptacle  of  such  size  that  the  slow  How  of  the  water 
permits  the  precipitated  scale-forming  material  to  settle  out,  deliv- 
ering continuously  the  ))urilied  water.  Some  continuous  processes 
apply  a  Hlter  to  make  .sure  that  the  sediment  is  reuioved  from  the 
water.  ThLs  is  believed  to  be  a  valuable  addition  to  any  plant 
where  such  a  liltering  process  would  be  coiLsidered  an  addition. 
The  advantage  of  the  continuous  protess  is  that  it  takes  up  a 
minimum  ground  space.  The  intermittent  system  cousjsts  of  treat- 
ing the  water  and  letting  it  settle  and  pumpim;  the  iiuritied  water 
from  the  top  of  the  settling  reservoir,  using  a  floating  intake  pipe. 
The  advantage  of  this  system  is  low  first  cost.  The  .settling  process 
requires  agitating  machinery  and  time,  and  a  settling  plant  can  not 
be  forced  beyond  its  capacity  without  jeopardizing  tlie  quality  of 
the  purified  water.  In  both  systems  the  cast  of  ciiemicals  is  the 
same  for  a  given  water.  The  labor  cost  ought  to  be  the  same, 
if  the  men  doing  tiie  pumping  caa  be  located  so  they  can  attend 
to  the  filter  as  well  as  the  pumps. 

Muddy  waters  are  easily  cleared  of  the  greater  part  of  the  su.s- 
pended  matter,  but  it  is  almost  impas.sible  to  render  them  abso- 
lutely clear  unless  a  coajrulant,  ferric  liydrates  or  alumina,  is 
used.  The  slight  murkiness  in  treated  muddy  water  is  not  .seriously 
objectionable,   however. 


Filtering  plants  are  more  complicated  and  more  expensive  than 
either  the  continuous  or  intermittent  systems  and  usually  depend 
upon  a  partial  settling  in  order  to  relieve  the  filters  from  becom- 
ing quickly  clogged.  They  deliver  the  cleajiest  water  of  any  of  the 
purifying  processes,  but  it  is  a  question  whether  the  water  is 
enough  better  to  warrant  the  increased  cost. 

Tlic  quality  of  waters  which  can  be  treated  successfully  and 
with  great  benefit  to  locomotive  boilers  are  those  which  may  con- 
tain mud.  sulphates  of  lime  and  magnesia,  and  carbonates  of  lime 
and  magnesia,  or  which  may  contain  salts  of  iron  and  free  acid. 
Many  alkali  waters  contain  large  quantities  of  incrusting  solid. 
These  can  be  removed,  but  the  alkali  remains  and  increases  by  the 
amount  of  soda-ash  used.  If  the  water  is  high  in  alkali,  it  will 
give  double  from  foaming,  and  the  probability  is  that  it  will  be 
more  economical  to  hunt  up  a  better  supply  somewhere  else  that 
caa  be  treated  successfully.  The  results  obtained  from  the  treat- 
ment of  dolomite  waters  are  entirely  successful,  resulting  in  bet- 
ter steaming  engines,  greater  tonnage  hauled  and  a  marked  reduc- 
tion in  engine  failures  from  leaking  flues. 

Analyses  of  waters  containing  from  SVo  to  60  grains  of  incrust- 
ing solids  per  gallon  show  reduction  by  the  treatment  ranging  from 
li  to  ."»  grains  of   incrusting  solids  per  gallon. 

Alkali  waters  are  those  containing  salts  of  sodium  and  potassium 
in  solution,  and  there  is  no  known  chemical  means  of  removing 
these  salts.  There  are  a  number  of  articles  on  the  market  which 
claim  to  relieve  troubles  from  foaming  with  alkali  waters  and 
some  of  them  are  partially  successful.  It  is  not,  however,  the 
I>rovince  of  this  committee  to  discuss  their  merits  or  demerits. 
The  only  way  to  get  rid  of  alkali  is  to  remove  the  water  from  the 
alkali.  This  can  be  accomplished  by  distillation,  but  up  to  the 
present  time  the  cost  of  plant  and  comparatively  high  cost  of  pro- 
duct make   the  process  prohibitive  for  railroad   use. 

A  purifying  plant,  000,000-gallon  capacity  daily,  can  be  erected 
for  from  .$«».( HX>  to  $10,(X>U,  according  to  the  process  used,  and 
the  water  successfully  treated  for  scale-forming  material,  for  from 
%  cent  to  4  cents  per  1,000  gallons,  depending  upon  the  quality 
<>(  the  water. 

By  the  use  of  j)ure  water,  boiler  troubles  are  reduced  to  a  mini- 
mum. One  railroad  reports  that  the  numlier  of  trains  abandoned 
.iccount  leaky  tlues  wiuj  reduced  from  27  to  2  in  a  stated  period. 
Another  reports  that  passenger  trains  delayed  account  leaky  flues 
on  a  division  using  purified  water  have  been  reduced  from  12  to  15 
IM'r  month,  to  1  and  2,  and  an  occasional  month  with  no  failures. 
A  road  handling  GO  engines  per  day  has  reduced  its  boiler-maker 
force  from  4  to  2  men — one  day  and  one  night — and  these  men 
have  to  be  given  machinist  work  to  keep  them  busy. 

Your  committee  does  not  recommend  the  use  of  compounds  to  be 
introduced  into  the  boiler  where  there  is  a  possibility  of  purifying 
the  water  before  it  reaches  the  boiler. 

Your  committee  believes  that  the  cost  of  purifying  water  for 
locomotive  iise  is  more  than  saved  by  the  reduction  in  the  labor 
cost  of  caring  for  boilers  in  the  roundhouse,  and  the  benefit  gained 
by  freedom  from  leaky  flues  and  poorly  steaming  engines  on  the 
road  is  all  profit. 

Locomotive  Tfj{minal  Facilities. 

Committee— D.  II,  MacBain,  C.  E.  Chambers,  P.  Maher,  W.  R. 
McKeen,  Jr. 

"What  can  be  done  to  reduce  locomotive  terminals  to  the  basis 
of  a  machine  for  treating  and  handling  of  engines  apart  from  the 
matter  of  housing,  the  object  being  the  prompt  handling  of  power, 
greater  efficiency  in  service  and  less  detention  at  termiiials,  while 
affording  more  time  and  better  facilities  for  care  and  repair  of 
engines?" 

I'lan  No.  1,  which  is  shown  in  attached  diagram,  will  be  offered 
as  the  "old  plant  made  over."  It  will  be  noted  that  the  space 
available,  at  the  time  the  change  was  made,  was  very  limited,  and 
the  engineering  department  had  to  cut  to  fit  conditions.  A  descrip- 
ti(»n  of  the  plan  is  as  follows: 

The  coming-in  fra<k,  upon  which  all  engines  are  left  by  the  road 
crew. 

An  elevator  track,  stubbed  at  one  end  and  with  sufficient  rise 
for  its  whole  length  in  the  clear,  to  enable  elevator  men  to  move 
cars  on  or  otY  the  hop|)ers  at  will  by  the  manipulation  of  the  hand 
brakes  and  perhaps  a  little  start  with  a  pinch  bar.  Power  is  also 
provided  for  the  movement  of  cars  on  and  off  the  hopper,  but  is 
seldom  used. 

('linker-i>it  tracks  Nos.  1  and  2,  both  of  which  run  to  the  turn- 
table direct,  and  the  depres.sed  track  for  cinder  cars,  the  approach 
of  which  is  laid  on  a  2  i)er  cent,  grade. 

The  coal  elevator,  which  is  the  latest  improved  type  of  the 
Chicago  Link  Belt  C«>mpany,  and  has  a  capacity  of  .WO  tons. 

The  sanding  boxes,  which  are  placed  as  follows,  one  on  the 
corner  of  the  coal  elevator  adjoining  the  clinker-pit  track  No.  1. 
and  another  adjoining  clinker-pit  track  No.  2  on  the  corner  of  the 
sandhouse  proper.  The  sanding  of  engine  is  done  by  means  of 
(lr<)p  pipes,  which  are  handled  by  hastlers,  the  time  required  for 
filling  the  largest  boxes  being  about  fifteen  seconds.  The  sand- 
iiou.se  is  e<|uipi)ed  with  three  stove  dryers,  and  sand  is  elevated  into 
sanding  boxes  by  means  of  compressed  air.  Storage  is  provided 
for  about  twelve  carloiids  of  wet  .sand,  which  is  unloaded  from  cars 
placed  on  sandhouse  ami  storing  track.  The  sanding  box  on 
clinker-pit  track  No.  2.  on  sandhouse  proper,  is  large,  having  a 
capacity  of  about  ten  cubic  yards,  and  out  of  this  box  sand  needed 
for  outside  points  is  loaded  into  cars  placed  on  sandhouse  track,  by 
means  of  a  drop  spout  or  chute.  Nine  or  ten  yards  of  sand  in 
thus  way  can  be  loaded  in  a  few  momenta. 

F^ach  of  the  clinker-pit  tracks  is  provided  with  a  10-in.  water 
column,  and  tenders  are  filled  very  quickly,  the  filling  of  tenders 
being  the  last  operation  before  engines  are  put  on  the  turn-table. 
This  is  not  as  the  plant  was  planned,  it  being  intended  that  the 
knocking  out  of  the  fire  should  be  the  last  operation,  but  condi 
tions  of  space  made  that  impracticable. 
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PLAN    NO.    1. 


West  bouDd 


PLAN   NO.   2.       . 
LOCOMOTIVE    TERM IX AL   FACILITIES. 


The  cross-section  of  the  clinker-pit  track  shows  the  general  plan, 
the  inner  rail  (100  lbs.  per  yard)  being  supported  on  cast  iron 
piers  which  are  jacketed  with  No.  10  iron,  the  remaining  space 
on  the  inside  filled  with  concrete,  tie  rods  at  10-ft.  spaces  being 
provided  along  open  space  of  clinkering  tracks  to  prevent  possi- 
bility of  rails  spreading.  The  clinker  pits  and  depressed  track 
are  of  solid  concrete  and  good  drainage  is  provided.  Two  hydrant.s 
are  provided  on  each  clinkering  track  for  wetting  cinders,  and  a 
steam  pipe  is  provided  for  thawing  out  ash  pans  and  grates  when 
such  is  needed.  ;^, 

In  preparing  this  plan  it  was  sought  to  make  it  as  near  a  "ma- 
chine" as  possible,  and  the  results  obtained  during  the  past  winter 
were  not  disappointing  in  that  respect. 

Engines  arriving  off  the  road  are  left  on  the  "coming-in  track," 
and  when  they  come  in  in  quick  succe.ssion.  as  is  the  rule  in  the 
winter  or  during  any  season  of  heavy  traffic,  no  attempt  is  made 
to  coal  all  of  them  on  the  north  side  of  the  elevator,  hostlers  usually 
alternating — that  is.  one  is  coaled  on  the  north  side  and  the  next 
on  the  south  side,  or.  if  necessary,  several  engines  are  taken  off 
the  coming-in  track  at  once  and  coaled  up  on  clinker-pit  track 
No.  1.  In  this  way  it  will  be  observed  that  when  necessary  to 
get  hold  of.  say,  the  sixth  engine  in  line,  the  first  five  engines  can 
be  taken  at  once  on  to  clinker-pit  track  No.  1,  and  the  engine  that 
is  most  desired  can  then  be  coaled  on  the  coming-in  track,  after 
which  it  can  be  taken  around  on  to  clinker-pit  track  No.  2,  sand- 
ed, clinkered,  watered  and  housed,  in  from  fifteen  to  twenty-five 
minutes  from  the  time  of  its  arrival. 

All  engines  when  going  out  for  trains  use  a  track  provided  for 
that  purpose  alone,  and  in  no  way  interfere  with  the  putting  in  of 
engines,  except  when  on  the  table.  The  outgoing  track  is  also  pro- 
vided with  a  water  column  to  serve  engines  leaving  the  house. 

The  regular  equipment  of  men  is  six  hostlers  and  six  clinker-pit 
men.  three  of  each  for  the  day  and  night  shifts,  respectively,  and 
100  engines  are  handled  in  twenty-four  hours  without  difficulty 
or  rush. 

In  addition  to  the  duty  of  clinkering.  the  clinker-pit  men  also 
attend  the  switches  at  west  end^  unload  the  wet  sand,  run  the 
dryers,  elevate  .sand  to  sanding  Doxes.  attend  to  water  columns 
and  shovel  the  cinders  on  to  the  cars  on  the  depressed  track. 

The  equipment  of  men  for  the  coal  elevator  is  one  elevator  msin. 
one  dumper  and  one  loader  for  each  of  the  day  and  night  shifts,  or 
seven  men  all  told,  including  the  fuel  foreman. 

At  the  present  time  coal  is  being  handled  from  the  car  to  the 
tender  for  3  7-10  cents  per  ton,  and  this  could  be  reduced  consid- 


erably if  enough  coal  was  used  to  keep  the  help  around  the  ele- 
vators busily  employed. 

Your  chairman  considei-s  this  plant  as  approaching  closely  to  the 
"machine"  idea  and  of  sufficient  capacity  to  handle  200  engines 
per  day  of  twenty-four  hours  without  difficulty. 

Plan  No.  2,  as  shown  on  the  attached  diagram,  provides,  as 
will  be  noted,  a  .set  of  tracks  upon  which  incoming  engines  can 
be  spotte<l  by  the  road  crew,  where  they  are  left  until  the  hostlers 
take  them  out  for  coaling,  clinkering  and  housing.  ITie  object  of 
the  spot  tracks  is  to  permit  of  the  last  engine  to  be  the  first  one 
housed,  if  such  is  desired.  IHiis  plan,  it  will  be  noted,  requires 
a  lot  of  space,  longitudinally  at  least,  and  perhaps  could  not  be 
utilized  at  all  points  on  thi.s  account.  We  quote  in  full  the 
recommendations  of  Mr.  W.  I{.  McKeen,  Jr.,  the  designer  of  thus 
plan: 

"Uailroads  are  just  commencing  to  realize  the  importance  and 
necessity  of  adequate  roundhouse  facilities.  Efficient  results  from 
roundhouses  have  always  been  demanded,  but  necessary  facilities 
have,  as  a  rule,  been  sadly  neglected.  Following  are  some  of  the 
important  facilities  a  roundhouse  should  have: 

"1.  What  is  known  in  the  yard  language  as  a  'spot'— a  system 
of  tracks  connected  to  the  inbound  track  in  lb*"  yard,  also  con- 
nected to  the  main  coal  track  leading  to  the  roundhouse  table; 
this  .system  of  tracks  to  be  so  designed  as  to  enable  at  least  ten 
engines  to  be  delivered  by  inbound  engine  crews,  any  one  of  which 
can  be  moved  to  coal  chute  in  preference  to  the  other  nine  at  any 
time. 

"2.  An  outbound  'spot'  track  and  a  water  crane,  so  that  out- 
bound engines  could  take  a  full  tank  of  water  just  before  leaving; 
also  water  cranes  so  that  inbound  trains  could  take  water  immedi- 
ately after  taking  coal. 

"3.  A  double  cinder  pit  and  means  of  welting  down  and  clean- 
ing ash  pans  economically. 

"4.  Method  of  loading  cinders  into  the  ordinary  steel  car  equip- 
ment by  means  of  conveyors. 

"5.  Turn-table  not  le.ss  than  S.")  ft.  with  (preferably)  an  elec- 
tric motor  as  power  for  handling  wtme. 

"6.  Door  with  at  l<»ast  .3.%  wr  cent,  glass  for  lighting  purposes ; 
also  locks  at  top  and  bottom  and  posts  so  that  same  could  be 
locked  open  as  well  as  locked  shut. 

"7.  Smoke-jacks  so  arranged  that  engines  could  be  moved  n 
quarter  of  a  turn  and  equippefl  with  suction  ventilators  so  that  the 
harder  the  wind  the  stronger  the  up  draft. 

"8.  A  system  of  ventilators  on  top  of  the  roundhouse  for  cafTh- 
ing  the  steam  and  other  waste  products  from  a  locovEy-::ve. 
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"9.  Water  pii)es,  air  pipes,  blow-ofiF  pipes,  steam  pipes  and  a 
good-sized  steam  supply  pipe  and  taps  for  these  for  each  pit. 

••10.  A  permanent,  sanitary,  dry  floor;  not  a  gravel  or  cinder 
floor,  but  a  concrete  foundation  with  wooden  blocks  set  on  edge, 
tilled  in  between  with  tar  and  cement,  and  so  fitted  in  as  to  drain 
any  water  into  the  pits. 

"H.     A  toolroom  for  the  care  of  all  general  roundhouse  tools. 

"12.  A  washroom  for  engine  crews,  lockers  for  their  extra 
clothing,  etc.- 

"13.  Centrally  located  office  and  telephone  facilities  for  the 
foreman. 

"14.  The  low,  flat  roof  of  roundhouses  is  to  be  discouraged  on 
account  of  the  drippings  in  cold  weather,  and  the  impossibility  of 
properly  ventilating  same." 

Regarding  subject  "B,"  beating  and  ventilating  of  roundhouses, 
your  committee  can  offer  no  sugge;stion  for  an  improvement  over 
the  plant  of  the  Lake  Shore  &  Michigan  Southern  Railway,  at 
Elkhart ;  this,  in  our  opinion,  being  perfection  itself  along  that 
line.  (See  description  of  the  new  Elkhart  roundhouses,  Ameri- 
OAK  Enginecr,  February,  1905,  page  42,  and  March,  page  80.) 

The  Time  Service  of  Locomotives. 

Committee — William  Forsyth,  H.  Bartlett,  J.  S.  Chambers, 
D.   Van  Alstyue. 

It  is  worthy  of  note  that  the  reports  for  time  "in  road  ser- 
vice," plus  the  time  "held  at  terminals  ready  for  service,"  are 
fairly  constant  between  70  and  75  per  cent.  One  road  gives  this 
figure  for  freight  engines,  accurately  obtained  by  having  special 
observers  follow  certain   engines  for  a  month,  at  77  per  cent. 

It  is  reasonable  to  conclude  from  the  tab.ulated  reports  that 
engines  are  ordinarily  in  the  Lands  of  or  at  the  disposal  of  the 
transportation    department    three-fourths    of    the    time,    and    this 

TABLE     I. — TIME    SERVICS    OP    LOCOMOTIVES    ON     VARIOUS 

RAILROADS. 

Percentage  of  Total  Time — 100  Per  Cent 


NAMS    OF    RAILBOAD. 


C.  B.  &  Q.  lines  east  of  Mo. 
River — Average  of  445  loco- 
miotives    

C.  B  &  Q.  lines  west  of  Mo. 
River — Average  of  6  loco- 
motives     

C.  B.  &  Q.  lines  west  of  Mo. 
River — Average  for  11  heavy 
locomotives     

Lehigh  VaJIey — Average  for  12 
locomotives.  E.  &  C.  Branch 
Auburn     Division 

Lehigh  Valley — Average  for  20 
lotomotiveg     

Union  Pacific.  Wyoming  Divi- 
sion— Average  for  32  loco- 
motives      

Union  Pacific.  Nebraska  Divi- 
sion— Average  for  147  loco- 
motives    

Southern  Pacific.  Pacific  Sys- 
tem— Average  for  297  light 
locomotives.  Month  of  Jan- 
uary     

Southern  Pacific.  Pacific  Sys- 
tem— Average  for  415  loco- 
motives, weighing  over  100,- 
000     lbs 

Southern  Pacific.  Salt  Lake 
Div. — Average  for  40  loco- 
motives      

Oregon  Short  Line — Average 
for  156  locomotives 

Boston  &  Maine — Average  for 
44  locomotives.  Heavy  and 
light.  All  classes  of  service; 
3    mooths     

Boston  &  Maine — Average  for 
422  locomotives.      One  year. 

Grand  Rapids  &  Indiana  Ry. — 
Average  for  18  locomotives, 
weighing  over  100,000  lbs., 
one     month 

Grand  Rapids  &  Indiana  Ry. — 
Average  for  19  locomotives, 
weighing  under  100.000  lbs., 
one    month     

Chicago.  Indianapolis  &  Louis- 
ville R.  R. — Average  for  99 
locomotives     

C.  I.  &  L.  R.  R. — Average  for 
41    light    locomotives 

C.  I.  &  L.  R.  R. — Average  for 
19  100.000-lb.  consolidation 
locomotives     

C.  I.  &  I*  R.  R- — Average  for 
13  (ten-wheel    locomotives... 

C.  I.  &  L.  R.  R. — Average  for 
26  150,000-lb.  freight  loco- 
motives     

Seaboard  Air  Line — Average 
for     319     locomotives.        All 
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department  is  responsible  for  the  large  proportion  of  delays 
which  so  materially  limit  the  mileage  at  present  obtained  from 
locomotives. 

In  order  to  obtain  definite  information  in  detail,  it  would  be 
advisable  to  obtain  accurate  records  at  each  large  terminal  for  at 
least  one  engine  in  each  representative  run,  and  to  do  this  a  man 

TABLE  II. — RECORD  OF  LOCOMOTIVE  SERVICE  FOR  ONE  ENGINE, 
ONE   MONTH    IN   FREIGHT   SERVICE.        JANUARY    6    TO 
FEBRUARY    5.    1904. 


TOTAL  TIME   OF   TEST.             Hrs. 

Min. 

Hrs. 

714 

Min. 
42 

Per  Cent. 

1. 

MOTIVE    POWEB. 

Ash    Pit    (divided    from    average 
of  a  number  of  timings). 

(A)  Waiting   to   get   over   pit.  .  . 

(B)  Cleaning    fires 

62 
12 
31 
55 
3 

1 
2 

1 

51 
06 
05 
49 
57 

29 
08 
56 

161 

333 

13 
205 

21 

53 

43 
39 

2. 
3 

(C )    Coal  and  water 

Time  in  roundhouse  for  repairs. 
Engine    crew    late 

4. 

Bngineman     not    having     engine 
ready    

5 

Late   leaving  ash  pit 

6. 

Repairs  to  machinery  unfinished. 

Total   time  in    hands  of   Motive 
Power  Dept 

10 

26 

133 

40 

21 

6 

1 

10 

'7 

40 

2 

24 

7 

00 

48 

14 

37 

34 

01 

40 

24 

60 

41 

32 

28 

01 

30 

33 

22.6 

1 

TBANSPOBTATION. 

:A)    Delays  due  to   Transportation 
Dept. : 
Making   up   trains 

?.. 

Switching    

3 

Passin?    trains 

4. 

Trains     ahead 

5 

Orders     

6 

Block     

7. 
8 

Delays  at  R.  R.  crossings 

Yards    blocked 

9 

Section  men 

10 

Dnij  to  wrecks  ahead 

11. 
12. 
13. 
14. 
15. 

Tra'n  crow  late 

Waiting  for  orders  In  roundhouse 

Waiting  on  train  at  yards 

Coal  and  water  on   road 

Cleaning  fire  on   road 

(B)   Delays  due  to  Motive  Power 
Dept.  : 

Locomotives  not  steaming 

Hot  bearings 

46.8 

1. 

1 

1 
4 
1 

'4 

23 

48 
27 
22 
30 
13 

3. 

Drawbars    

4. 

Couplers     

5. 

Cleaning  front  end 

6. 

Due  to  air  brakes 

(C)    Running  time,  not  including 
taking  coal    and   water   on   tht 
road    

1.9 

206 

39 

28.7 

Total  time  in  hands  of  Trans- 
portation   Dept 

96 
59 

5 
40 

02 
53 

26 
28 

553 

15 

77.4 

1. 

AT     ENGINEHOVSK. 

Ash    pit 

2. 
3. 

In  house  for  repairs  and  care. . 

DeUined    at    house    waiting    for 

crew    

• 

4. 

Waiting   lat    house    for    orders. . 
ToUl     

10 
5 
3 

17 
2 
2 

6 

06 
12 
28 
65 
41 
16 

63 

201 

464 

49 
Jl 

22 

1. 

AT  TABns. 
Making   up  trains 

2. 

Putting    away    trains 

3. 
4. 

Waiting  on  trains  and  orders... 
Yards    blocked 

5. 

Block    

6. 

Motive    power    delays 

7. 

Running  time  between  house  and 
yards     

Total    

128 
37 
21 
20 
3 
10 

32 

11 

198 

36 
44 
36 
07 
20 
43 

03 
27 
46 

1. 

ON    ROAD. 

Passing  trains 

2. 

Trains    ahead 

3. 

Switching    

4. 

Orders     

5. 

Block 

6. 

Miscellaneous     

7. 

Cleaning  fire  and  taking  coal  and 
water  on    road 

8. 
9. 

Motive    power    delays 

Running     time 

Total    

Grand    total 'i,.,J 

714 

42 

1 

Total  mileage  on  road 8129.     miles. 

Average    running   speed    (mlleH   per   hour) 15  2 

Average    equivalent    speed    for    transporution    time. .'        6^7 
Average   equivalent    speed    for   total    time   of    test  4  4 

Mileage   on    fast   freight 343  " 


D18THIBUT10N  or  Time  Waiting  fob  Orders  in  Enginehousk. 


89.9 
86. 


ao.i 

3.4     0.1     1.7 


0.3     8.5 


At  iTerminal  A 
At  Terminal  B 
At  Terminal  C 


Per  Cent,  of 
Total  Time. 


40. 

34.6 

26.4 


Hrs.  Min. 


16  13 
14  00 
10     15 


No.  of  Times 
at  House. 


9 

7 
7 


AUGUST,  1905. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


313 


TABLE    III.— RECORX)    OF    LOCOMOTIVE    SERVICE    FOR    ONE 

ENGINE,   ONE   MONTH   IN  FREIGHT  SERVICE. — JANUARY 

6  TO   FEBRUARY    5.    1904. 


SUMMARY. 


Charged   to    Motive   Power 
house: 
Waiting  to  get  over  ash  pit. . 

Cleaning  iflres » . . 

Coal  and  .water 


-At    Round- 


Mrs.     Min. 


Total 

In    roundhouse    for   repairs ..^. 

Minor  delays   due  to  men * .  » 

Total  time  in  hands  of  Motive  Power 
Dept.    

TBANSPORTATION, 


52  51 
12  06 
31      05 
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9 

30 
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Switching   

Passing    trains    

Trains  ahead    

Orders 

Yards  blocked » 

Wrecks 

Waiting   at   roundhouse   for  orders. 

Coal  and  water  on  road 

Cleaning  fire  on  road 

Sundry     small    delays.  « 


Delays    due   to    M.    P. — Not    steaming,    hot 

boxes,  drawbars,  brakes 

Running    time 


Total    time    in    hands     of    Transportation 
Department 


Time  at  enginehouse. 

Time  at  yards 

Time   on    road 


Running  time   .. 


161     21 
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26  48 
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10  24 
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46.8 
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must  be  especially  assigned  to  the  engine  and  keep  accurate  record 
of  the  time  of  all  its  movements. 

To  show  the  detail  into  which  such  a  report  can  be  divided,  an 
nctual  record  is  here  given  of  the  complete  time  .service  of  one 
locomotive  for  one  month  in  freight  .service.  It  will  be  seen  that 
the  total  time  in  the  hands  of  the  motive  power  department  was 
22.0  per  cent.,  and  in  the  tran.<?portation  department  77.4  per  cent., 
and  that  the  delay  due  to  motive  power  while  on  the  road  cnn.sti- 
tnted  but  1.0  per  cent,  of  the  total  time.  The  average  running 
sneed  wa.s  1.5.2  miles  per  hour,  but  the  total  mileage,  divided  by 
the  time  in  the  hands  of  the  transportation  department,  is  equiv- 
alent to  onlv  ^.7  miles  per  hour,  and  the  average  equivalent  speed 
for  the  total  time  of  test.  4.4  per  hour. 

Tour  committee  is  of  the  opinion  that  records  relating  to  the 
time  .service  of  locomotives  are  worth  keetung  in  considerable  de- 
tail, and  that  numerous  delay.s  can  be  checked  un  in  this  way 
which  do  not  appear  to  be  noticed  or  obtained  by  ordinary  mothod.s. 

Subjects  fob  inO(5. 
Committee — J.  F.  Deems.  William  Mcintosh,  R.  D.  Smith. 

INPIVIDITAt,  PAPERS. 

1.  The  more  general  application  of  white  metals  for  bearings 
of  locomotives. 

2.  Special  valve  gears,  such  as  the  Walschaert.  Alfree-FInhbell. 
Young,  etc..  compared  with  the  ordinary  Stephenson  link  motion, 
by  C.  J.  Melin. 

3.  Fire  kindling;  cost  of  material,  labor  and  time  kindling  fires 
in  locomotives,  with  both  anthracite  and  bituminous  coal,  by  F.  F. 
Gaine.s. 

4.  Superheating  steam  in  locomotive  practice,  by  P.  J.  Cole. 

SUBJECTS   ANP    COMMITTEES. 

Best  method  of  welding  and  repairing  locomotive  frames  with- 
out taking  down  or  removinir  from  the  engine. — William  Garstang. 
C.  H.  Ouereau.  G.  W.  Wildin. 

Organization  of  the  Mechanical  Department,  with  special  refer- 
ence to  the  question  as  to  whether  the  Mechanical  Department  or 
the  Transportation  Denartment  .should  employ,  examine,  promote, 
crovern  and  discipline  locomotive  firemen  and  engineers. — D.  Van 
-Mstvne.  .1.  H.  Manning,  G.  M.  Hasford. 

What  can  be  done  to  establish  a  general  understanding  of  a 
uniform  method  of  designating  repairs  on  locomotives^  in  railroad 
repair  shoPs.  in  order  that  reliable  comparisons  can  be  rande 
as  to  the  efficiency  of  various  shops  on  any  one  .system  or  po.ssibly 
fis  b^'twe'in  the  ebops  of  various  systems  or  roads. — IT.  H.  Vaughan, 
R.  Ou.ayle.  C.  W.  Cross. 

Engino  house  running  repair  work  on  locomotives:  what  is  con- 
sidered the  best  practice  for  doing  this  work,  handling  reports,  etc.. 
made  by  foremen,  engineers,  road  foremen  of  engines,  and  in- 
spectors, and  with  what  machine  tools  and  band  tool.';  should  the 
■•oundhouse  he  equipped  to  get  the  best  results? — .\.  E.  Mitchell, 
F.  T.  Hyndman.  .1.  W.  Luttrell. 

T  ocomotive  lubrication :  general  consideration  of  the  subject, 
'vith  reference  to  hi?h  steam  pressures  nnd  superheated  steam;  how 
f-'r  may  we  economize  in  lubrication,  both  internal  and  externa!: 
.T 'so  consider  standard  fittings  for  lubricators:  consider  question 
nf  «ight-feed  lubricntoi-s  versus  pumps  for  internal  lubrication. — 
E,  D.  Bronner,  R.  F.  Kilpatrick.  D.  Van  Alstyne. 


Specilitations  covering  cast  iron  to  be  used  in  cylinders,  cyl- 
inder bushings,  c.vllnder  heads  and  steam  chests ;  also  the  question 
of  substitution  of  cast  steel  for  locomotive  cylinders,  the  idea  being 
to  secure  lighter  section  with  better  material. — G.  R.  Henderson, 
E.  D.  Nelson,  Max  Wickhorst. 

Results  obtained  from  water-purifying  plants. — L.  H.  Turner. 
H.  T.  Bentley,  W.  R.  McKeen. 


MASTER  CAR  BUILDERS'  ASSOCIATION. 


ABSTBACTS  OF   BEPOBTS. 


Tests  of  M.  C.  B.  Couplers. 

Committee— R.  N.  Durborrow,  J.  Buker,  W.  S.  Morris,  W.  T. 
Appleyard,  F.  H.   Stark. 

The  question  of  the  adoption  of  a  standard  design  of  automatic 
coupler  was  forcibly  brought  out  by  the  president  in  his  address 
before  the  convention  last  year,  and  was  later  referred  by  the 
Executive  Committee  to  your  Coupler  Committee  for  consideration. 
As  this  is  probably  the  most  important  coupler  question  which 
has  come  before  rtie  Association  since  the  adoption  of  the  M.  C 
G.  contour  lines  in  1888,  there  can  be  no  doubt  that  there  is  urg- 
ent need  for  some  concerted  action  by  the  railroads  of  the  coun- 
try looking  toward  a  reduction  of  the  large  number  of  types  of 
couplers  now  in  use,  with  a  view  of  eliminating  tho-^^e  of  weak 
design  and  poor  construction.  The  large  suni.s  of  money  invested 
in  the  great  variety  of  coupler  parts  necessary  to  carry  in  stock 
at  repair  yards  is  alone  a  convincing  argument  that  some  action 
should  be  taken  to  relieve  the  pre.sent  conditions. 

The  ideal  arrangement  would  be  the  universal  use  of  but  one 
design  of  coupler,  and  the  future  policy  of  the  association  must 
depend  ui)on  the  question  as  to  how  near  and  in  what  manner  to 
approach  this  ideal.  After  deliberate  consideration  of  the  various 
phases  of  this  subject,  your  committee  has  concluded  that  it 
would  be  best  not  to  offer  any  definite  recommendation  as  to  the 
policy  to  be  adopted  ;  but  it  would  suggest  that  the  association  con- 
sider the  following  schemes  in  whatever  action  may  be  taken  : 

First.  That  the  Coupler  Committee  be  empowered  to  act  in 
conjunction  with  a  specially  apix>inted  committee  (in  which  should 
be  included  representatives  of  the  manufacturers)  to  early  decide 
upon  a  composite  design  of  coupler  which  shall  contain  as  far  as 
l)ossible  the  desirable  features  of  the  best  couplers  as  now  de- 
signed, and  that  all  patent  rights  involved  be  waived  and  all  manu- 
facturers be  permitted  to  manufacture  the  composite  coupler  as 
adopted. 

Second.  That  the  present  policy  of  the  association  be  followed 
out — that  is,  that  the  gradual  improvement  of  the  M.  C.  B.  stan- 
dard coupler  and  the  elimination  of  poorly  designed  and  weak 
couplers  be  carried  on  as  at  present  by  making  the  requirements 
to  be  met  by  the  M.  C.  B.  coupler  more  and  more  rigid,  thus  com- 
I>elling  a  higher  degree  of  efficiency,  and  closely  prescribing  the 
limits  for  the  future  within  which  designers  may  work,  while  at 
the  same  time  in  no  way  preventing  beneficial  competition. 

In  presenting  this  subject  your  committee  asks  for  a  full  dis- 
cussion at  the  present  convention  and  urgently  requests  that  im- 
mediate action  be  taken  to  formulate  definite  instructions  to  the 
Coupler  Committee  as  to  the  policy  to  be  pursued.  Your  com- 
mittee deem.s  this  subject  of  vital  importance  and  believes  that 
it  should  not  be  dela.ved. 

Tlie  specifications  for  M.  C.  B.  couplers  have  been  used,  in 
practically  their  present  form,  since  1901,  and  are  to-day  giving 
satisfaction  as  a  check  on  the  design,  workmanship  and  the  ma- 
terial in  couplers.  Tliat  good  results  have  not  been  universally  felt 
is  due  to  the  reluctance  of  the  railroads  to  buy  their  couplers  un- 
der these  specifications ;  although  the  specifications  are  far  from 
being  in  general  use,  it  is  the  opinion  of  your  committee  that  the 
time  has  come  when  action  should  be  taken  by  the  association  look- 
ing toward  enforcing  their  use. 

Tlie  large  number  of  break-in-twos,  nearly  all  of  which  can  be  at- 
tributed to  coupler  failures,  is  abundant  testimony  to  the  fact  that 
many  couplers  are  not  what  they  ought  to  be :  and  anything  to 
improve  them  should  be  eagerly  taken  up.  Tlie  earlier  the  rail- 
roads can  be  induced  to  use  these  specifications  the  earlier  will 
an  important  step  have  been  taken  toward  a  decrease  in  the  num- 
ber of  these  break-in-twos,  and  the  con.'^equent  expensive  accidents. 

Believing  that  the  present  annoyance  from  coupler  failures  de- 
mands some  acton,  and  that  the  results  will  justify  the  action,  your 
committee  recommends  that  the  specifications  for  M.  C.  B.  cou|)- 
lers.  which  are  at  present  recommended  practice,  be  advanced  to 
standard  as  a  step  toward  enforcing  a  higher  eflSciency  in  our 
couiilers  and  relief  from  delays  to  traffic  due  to  their  failure. 
Making  the  specifications  a  standard  of  the  association  will  neces- 
sitate some  minor  changes  in  their  reading  to  avoid  repetition  of 
features  already  standard. 

Recommendatio:s.s. — 1.  Present  specificatioas  for  M.  C.  B. 
<ouplers,  which  are  now  recommended  practice,  with  the  modifica- 
tions and  additions  suggested  in  the  body  of  this  report,  be  made 
standard. 

2.  Worn  coupler  limit  and  wheel  defect  gauge  (Drawing  "A") 
be  adopted  as  standard,  superseding  wheel  defect  gauge  on  M.  G. 

B.  sheet  12,  and  annulling  worn  coupler  limit  gauges  shown  on  M. 

C.  B.  sheets  "A"  and  '"G." 

.'».  Knuckle  designed  not  to  pull  out  when  knuckle  pin  fails 
1h»  adopted  as  recommended  practice. 

4.  Knuckle  throwing  device  be  adopted  as  recommended  prac- 
tice. 

rt.  Knuckle  lock  lift  to  be  in  the  central  longitudinal  vertical 
l>laue.  looited  between  the  striking  horn  and  contour  lines,  and 
op<>rate  from  the  top  by  an  upward  movement,  be  adopted  as  recom- 
mended practice. 

0.  Tliat  the  additional  dimension,  "Not  less  than  20-74  ins."  be 
added  on  the  plan  view  of  5  z  7-in.  coupler  on  M.  C.  B.  Sheet  11, 
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to  definitely  locate  the  point  at  which  the  shank  shall  measure  7 
ins. ;  this  dimension  will  prevent  designers  from  moving  the  1-in. 
radius  (connecting  the  head  and  the  shank)  back  too  far,  thus 
reducing  the  lateral  coupler  clearance  in  the  carrier  iron  below 
the  prescribed  limits. 

7.  That  the  coupler  "Tail  End  for  Continuou-s  Draft,"  shown 
on  M.  C.  B.  Sheet  11,  be  removed  a.^  being  uusuited  for  approved 
practice  in  car  construction,  as  recommended  by  the  Committee 
on  Draft  Gear  in  its  report  to  the  convention  of  1904. 

8.  The  enlarged  butt  for  the  5x7  shank  from  friction  gear, 
as  shown  on  Drawing  "C,"  (not  reproduced)  be  adopted  as  recom- 
mended practice,  to  conform  to  the  yoke  for  butt,  recommended 
by   the  committee  on  Draft  gear  last  year. 

Aiu-Brake  Hose. 

Committee— L.  G.  Parish,  T.  S.  Lloyd,  V.  H.  Scheffer,  G.  U. 
Emerson,  J.  Milliken. 

Your  committee  submits  herewith  report  covering  results  of 
tests  at  Purdue  University  to  determine  the  condition  of  hose  in 
service  at  various  ages.  This  report  covers  a  total  of  5(K)  hose 
which  were  removed  from  actual  serviie  and  tested.  Tlie  labora- 
tory report  gives  a  full  description  of  the  testing  plant  and  de- 
scribes the  maimer  in  which  the  hose  were  tested ;  also  the  age  of 
hose,  the  manufacturer's  name  and  brand.  A  study  of  the  data 
herein  given  leads  the  committee  to  recommend  the  submission  of 
the  specifications  proposed  last  year  to  the  convention  as  a  standard 
in   lieu  of  the   present  AL   O.    B.   standard  specifications  for  hose. 

Tlie  committee  would  reaffirm  the  recommendation  made  in  the 
report  last  year,  i.  e.,  that  the  location  of  the  angle  cock  and  train 
pipe  has  not  been  given  proper  attention.  Tlie  M.  C  B.  recom- 
mended practice  specifies  that  train  pipe  be  located  thirteen  (13) 
iite.  from  the  center  line  of  car,  and  that  the  angle  cock  be  turned 
to  an  angle  of  thirty  (30)  deg.  Your  committee  would  again 
recommend  that  this  be  made  a  standard. 

Attention  is  called  to  the  necessity  of  having  the  air  brake  pipe 
securely  fastened,  to  prevent  vibration.  These  features  are  not 
being  watched  as  closely  as  they  should.  The  improper  location 
of  the  train  pipe  and  angle  cock  brings  about  a  condition  fully  as 
bad  as  pulling  cars  apart  without  uncoupling  hose  by  hand.  The 
standard  22-in.  hose  is  of  sufficient  length  if  the  angle  cock  and 
train  pipe  are  located  as  per  M.  G  .B.  recommended  practice.  If, 
however,  the  train  pipe  is  located  over  13  ins.  away  from  the  cen- 
ter line  of  car,  and  the  angle  cock  vertical,  the  distance  is  greatly 
increased,  and  when  the  slack  is  taken  out  of  the  couplers  the 
hoee  is  ruptured,  on  account  of  vertical  strain.  The  laboratory 
tests  indicate  that  the  majority  of  burst  hose  is  due  directly  to 
the  conditions  mentioned  above. 

The  committee  would  recommend  to  the  Arbitration  Committee 
the  incorporation  of  the  following  rule  in  the  Itules  of  Inter- 
change : 

"On  and  after  March  1,  1908,  cars  offered  in  interchange  must 
be  equipped  with  M.  C.  B.  standard  hoee ;  if  not  so  equipped  own- 
ers are  responsible  for  the  application  of  standard  base." 

The  committee  would  recommend  that  2,000  additional  hose  ue 
tested  during  the  coming  year  in  order  to  definitely  determine  the 
age  limit  of  air  brake  hose.  Attention  is  called  to  the  fact  that 
we  have  at  Purdue  University  an  air  brake  hose  testing  plant  which 
is  available  for  the  use  of  our  members. 

Tkuck  ARtH  Bars  for  100,000-lb.  Marked  Capacity  Freight 

Cars. 

Committee— J.  E.  Muhlfeld.  A.  S.  Vogt,  W.  T.  Gorrcll,  C.  E. 
Fuller,  F.   M.  Gilbert. 

Your  committee  on  this  subject  submits  the  following  report: 
Realizing  the  wide  difference  in  opinion  of  railroad  mechanical 
m»'n  with  respect  to  the  various  ty]H>s  of  truck  arch  bars  in  use  on 
freight  cars,  the  weight  of  which,  including  lading,  is  ir»0,000  lbs., 
it  was  decided  to  submit  a  list  of  (piestions  to  all  members  of  the 
association  for  tli»>  puri)as»*  of  obtaining  data  and  information  per- 
taining to  the  practice  of  railroads  operating  under  similar  and 
different  conditions. 

Keplies  to  the  circulars  of  inquiry  were  given  by  14  railroads 
and  car  builders,  and  from  I  he  information  received,  your  com- 
mittee suggests  that  the  following  conclusions  shall  be  submitted 
to  the  convention  for  adopti<m: 

TiiK  Distance  Between  Witeei.  Ci:>"ters  to  Be  .'>  Ft.  G  Ins. — • 
Ten  replies  out  of  the  total  number  received  specified  this  spacing, 
which  your  committee  considers  necessary  to  i)rovide  a  sufficient 
amount  of  room  for  a  substantial  design  of  truck  bolster  and 
column  castings,  and  for  the  proper  siuspension  of  inside  brake 
beams  and  application  of  brake  heads  and  shoes. 

The  Cross  Section  ok  the  Top  and  Invektep  Arch  Bars  to 
Be  G  X  I'/i  Ins. — The  tendency  has  been,  and  will  1m«,  to  increase 
the  average  loading  per  «-sir.  especially  in  the  vicinity  of  the  coal, 
ore,  structural  steel.  <juarry  and  other  districts  whi-re  business 
originates  which  will  nH<t'.s.«iitatp  the  tuso  of  the  greatest  proportion 
of  100,000  lbs.  and  heavier  caj>acily  Hqui|>ment.  It  has  been  found 
that  sections  of  inverted  arch  bars  ~i  x  l-Vi  ins.  have  failed  within 
a  few  j'ears  after  having  been  jiut  into  service.  These  failures 
have  occurred  principally  in  the  bends  at  the  base  of  Ihe  column 
castings  and  through  the  column  bolt  holes,  and  an  examination 
has  indicated  that  evn  with  a  giwd  quality  of  wrought  iron  ma- 
terial and  i>roi»er  truck  construction  detail  and  entire  fractures 
have  developed  at  these  points.  Furthermore,  the  column  bolt 
holes  h.ive  shown  a  slight  tendency  to  elongate,  with  a  correspond- 
ing reduction  in  the  thickness  of  the  .section,  indicating  that  there 
is  not  sufficient  nuMal  at  this  point  for  the  stre.ss.  The  replies, 
as  well  as  the  i>ractice  in  vogue  at  the  present  time,  indicate  the 
necessity  for  making  use  of  a  section  larger  than  7*  x  1V4  ins., 
and  in  order  to  provide  for  the  best  distribution  of  metal  at  the 
weakest  point  in  the  inverted  a'xh  bar.  it  has  been  thought  ad- 
visable to  increase  the  width  to  G  ins.     The  rea.sons  for  increasing 


the  cross  sectional  area  by  widening  rather  than  by  thickening 
the  arch  bars  are.  greater  strength  with  equivalent  weight,  more 
lateral  stiffness,  reduced  liability  for  over-straining,  less  dis- 
tortion of  crass  section  in  forming,  greater  uniformity  in  the  sec- 
tion and  quality  of  material,  and  reduced  expense  for  construction 
and  maintenance.  It  is  not  considered  necessary  to  have  a  larger 
section  of  top  arch  bar  than  inverted  arch  bar,  and  the  advantage  to 
be  derived  from  making  both  secti«ms  of  the  same  dimensions  is 
ap|)arent. 

'I'liE  Section  of  Tie  Bar  to  Be  5  x  %  Ins. — Seven  of  the  re- 
jilies  received  specify  the  use  of  tie  bars  5  x  %  ins.,  and  from  the 
general  information  given,  as  well  as  the  results  from  practice,  it  is 
thought  that  this  .action  will  be  entirely  satisfactory  in  connec- 
tion with  the  (5  x  l>4-in.  arch  bars. 

Tite  Inverted  Ar(  ii  Bar  to  Be  Gibbed  to  Provide  a  Rearing 
for  Each  End  of  the  Top  Arch  Bar. — This  practice  is  recom- 
mended, as  from  service  and  drop  and  other  tests,  it  has  been  found 
that  a  liearing  for  the  ends  of  the  top  arch  bar  against  the  ends  of 
the  inverted  arch  bar  will  produce  greater  stability,  provide  for  the 
maxinumi  benefit  from  the  top  arch  bar,  and  at  the  same  time 
reduce  the  shearing  effect  on  the  journal  box  bolts.  It  will  also 
increase  the  strength  and  stiffness  of  the  arch  bar  frame  as  a 
whole  and  give  a  greater  factor  of  safety  under  the  increasing 
average  loads  to  be  carried. 

The  Tie  Bars  to  Be  Gibbed  at  the  Ends. — This 'practice  is 
recommended  for  the  reason  that  service  records  indicate  that  the 
wear  on  the  threaded  portion  of  the  journal  box  bolts  and  the 
elongation  by  wear  of  the  journal  box  bolt  holes  in  the  tie  bar 
have  been  considerably  reduced  where  the  gibs  were  used,  and  this 
result  is  considered  an  advantage  that  will  justify  the  application 
of  this  feature. 

The  Sct  of  the  Top  Arch  Bar  to  Be  37^  Ins.— From  the  re- 
plies received,  three  specify  the  use  of  the  3%-in.  dimensions,  two 
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li'U  ins.,  and  the  others  vary  from  1  to  5  ins.  The  five  railroads 
using  the  3%-in.  and  3-)4-in.  set  represent  a  freight  equipment  of 
.■{.■{4.G4r)  cars,  of  which  71.35.')  cars  are  lOO.OCK)  lbs.  capacity. 

The  Distance  Between  the  Top  and  Inverted  Aim  h  Bars  to 
Be  19 '4  Ins. — (ieneral  design  and  practice  have  indicated  that  this 
dlmen^ion  is  the  proi>er  ime  to  be  used  with  the  set  of  3%  in.s. 
for  the  top  arch  bar,  and  in  connection  with  the  M.  C.  B.  truck 
bolster  spring,  in  order  to  provide  for  sufficient  depth  and  strength 
at  the  end  of  the  truck  Ixjlster,  as  well  as  space  for  a  substantial 
spring  seat  which  will  clear  the  through  bolts  securing  the  ears  of 
the  column  castings  to  the  spring  channel. 

The  Set  of  the  Inverted  Arch  Bar  to  Be  15%  Ins.— The  set 
of  the  top  arch  bar  and  the  distance  between  the  top  and  inverted 
arch  bars  having  been  determined,  the  above  dimeasions  mu.st 
follow. 

The  Set-  of  the  Tie  Bar  to  Be  3%  Ins.- This  dimension  is 
determined  by  the  M.  C.  B.  journal  box. 

The  DisTANiE  from  Center  to  Center  of  Column  Bolt 
Holes  to  Be  16 1.6  Ins.— This  spacing  has  been  found  sufficient  to 
l)rovide  for  a  suitable  design  of  truck  bolster  giving  ample  trans- 
verse strength.  It  will  also  provide  for  sufficient  strength  in  either 
cast  iron,  malleable  iron  or  cast  steel  column  castings,  and  accom- 
modate the  use  of  M.  C.  B.  bolster  springs. 

All  Column  and  Journal  Box  Bolt  Holes  to  Be  1-16  In. 
I^KOER  Than  the  Diameters  of  the  Bolts.— This  will  conform 
to  the  established  practice. 
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The  Distance  Between  the  Top  of  the  Track  Rails  and 
■IE  Bottom  of  the  Tie  Bar  to  Be  6%  Ins. — It  is  thought  that 
le  above  dimension  should  be  adopted  to  provide  the  necessary 
>ace  for  the  M.  C.  B.  bolster  springs  and  substantial  truck  bol- 
ers,  and  give  suflScieut  clearance  between,  the  top  of  the  bolster 
iid  the  under  side  of  the  top  arch  bar. 
The  Distance  Between  the  Top  of  the  Track  Rails  and 

HE  Lower  End  of  the  Column  Bolts  to  Be  Not  Less  Than 
■!^  Ins. — The  features  considered  in  the  establishing  of  this  dis- 
luce  are  the  required  clearance  at  road  crossings,  for  Wharton 
>pe  switches,  etc.,  and  allow  for  the  usual  wear  of  journal  bear- 
)gs,  journals,  treads  of  cast  iron  wheels,  and  for  the  reduction  in 
iameter  of  steel-tired  and  rolled-steel  wheels. 
The  Diameter  of  the  Column  Bolts  to  be  I74  Ins.  and 
iiese  Bolts  to  be  Fitted  with  Combined  Washers  and  Nut 
ocKS  at  the  Head  of  the  Bolt  and  at  the  Nut.  and  with 
HE  United  States  Standard  Square  Heads  and  Nuts.  The 
OP  Arch  Bar  to  Have  the  Column  Bolt  Holes  Couxter- 
rxK  ON  ^iiE  Upper  Side  to  Take  a   14-lN.  Radius  Fillet 

.  NDER  the  Head  of  the  Column  Bolt  .  .. 
The  Radii  at  the  Bends  of  the  Top  Arch  Bar  to  be  2  Ins.. 

WD  TO  THE  Inverted  Arch  Bab  at  the  Column  Casting  2^8 

i.NS. 

The  Radu  of  the  Inverted  Arch  Bar  at  the  Journal  Box 
io  BE  21/4  Ins. 

All  Other  Dimensions  to  Conform  to  the  Present  M.  C.  B. 
Standards. 

The  Material  Preferable  ix)r  Arch  and  Tie  Baus  and  Col- 
i  MN  Bolts  Is  Good  Wrought  Iron,  This  Being  Better  Able 
10  Withstand  Distortion  Without  Detail  or  Entire  Frac- 
ture.— When  the  best  quality  of  wrought  iron  is  not  attainable, "a 
-;.tod  medium  carbon,  low  phosphorus  and  sulphur,  open-hearth  steel 
an  be  used  for  arch  and  tie  bars.  The  use  of  Bessemer  steel  is 
;iot  recommended  under  any  circumstances. 

General. — The  cuts  as  shown  by  Plate  No.  1  accompanying  this 
leport  show  a  top  and  inverted  arch  bar,  tie  bar  and  column  bolt 
of  the  recommended  design  and  dimensions  for  cars,  the  weight  of 
which,  including  lading,  is  150,000  lbs.,  as  well  as  for  modern 
freight  and  switching  locomotive  tenders,  where  the  use  of  helical 
si)rings  is  permissible.  With  the  use  of  the  four  coil  nest  of  helical 
springs  and  a  substantial  spring  seat  casting  and  channel  there  is 
110  necessity  for  any  additional  reinforcing  over  the  inverted  arch 
iiar  between  the  truck  column  castings. 

i'our  committee  believes  from  a  general  standpoint  that  the 
recommended  design  and  specifications  as  included  in  the  eighteen 
sections  and  Plate  1  can  be  adopted  with  satisfactory  results,  and 
provide  for  the  greatest  strength  and  factor  of  safety  to  resist  the 
stresses  due  to  ordinary  wear  and  tear,  curvature,  lateral  thrust, 
liraking  action  and  derailment. 


late  a  building.     They  are  made  by  the  Royal  Ventilator  and 
Manufacturing  Company  of  Philadelphia. 


VENTILATION. 


The  accompanying  Illustration  shows  the  construction  of  the 
Iloyal  ventilator  which  has  proved  very  successful  in  venti- 
lating buildings,  power  houses,  train  sheds  and  factories. 
The  construction  is  very  substantial  and  the  design  is  such 
that  rain  and  downward  currents  of  air  are  deflected  without 
materially  interfering  with  the  free  egress  of  air  from  the  in- 
terior and  it  is  always  effective  when  the  wind  blows  and  will 
not  choke  in  a  calm.  The  diameter  of  the  upper  cone  is 
enough  greater  than  that  of  the  lower  one  to  deflect  rain  and 


showing    CONSTRUCTIO.N    OF   ROYAL   VENtlLATOR. 

snow  outside  of  the  neck  of  the  ventilator.  The  lower  cone 
deflects  the  upward  current  of  air  from  the  body  of  the  ven- 
tilator and  in  so  doing  offers  only  a  very  slight  resistance  and 
does  not  produce  choking  eddies  or  counter  currents.  In  the 
larger  ventilators  patent  radiating  ribs  are  formed  in  the 
cones  which  make  a  very  rigid  construction  and  add  greatly 
to  the  ventilating  capacity.  No  matter  which  way  the  wind 
blows  an  exhaust  current  of  air  is  induced  from  the  building. 
Because  of  the  large  area  of  discharge  a  comparatively  small 
number  of  these  ventilators  are  required  to  properly   venti- 


Heavy  Tonnage. — The  average  tonnage  carried  per  mile  of 
road  on  the  Pittsburgh  &  Lake  Erie  Railroad  last  year  was 
121,607  tons,  or  almost  twenty  times  greater  than  the  average 
tonnage  per  mile  carried  on  all  the  railroads  of  this  country 
for  a  corresponding  period. 


Compression  in  Steam  Cylinders. — The  following  is  taken 
from  a  review  in  The  Engineering  Magazine  of  an  article  by 
Dr.  Herbert  Klemperer  in  the  Zeitschrift  des  Vereines  Deutsch- 
er  Ingenieure,  which  reports  and  discusses  some  very  careful 
tests  made  at  the  technical  high  school  in  Dresden,  Dr,  Klem- 
perer states:  "The  condition  under  which  compression  Is  ad- 
vantageous is  that  the  temperature  at  the  end  of  the  compres- 
sion shall  not  exceed  that  of  the  cylinder  walls,  so  that  the 
maximum  economical  compression  at  the  end  of  the  stroke  is 
that  corresponding  to  the  temperature  of  the  walls,"  If  the 
compression  is  increased  beyond  this  point  the  economy  of 
the  engine  will  fall  off,  and  according  to  the  experiments  at 
Dresden,  the  steam  consumption  will  increase  in  proportion 
to  the  ratio  of  the  volume  of  the  compressed  steam  to  the 
volume  of  live  steam  in  the  cylinder. 


CATALOGS. 

in    WRITING    FOR    THESE    CATALOGS    PLEASE    MENTION    THIS    PAPEK. 

Safety  Valves.— The  American  St.am  Gauge  &  Valve  Manu- 
facturing Company  of  Boston,  are  sending  out  a  circular  which 
(ontaiiLs  an  intor&sting  description  of  the  American  special  pop 
safety  valve. 

Frogs;  Switches  and  Crossings.— A  375  page  catalog  has  just 
been  received  from  the  Weir  Frog  Company,  Cincinnati,  O.,  ma"bu- 
facturers  of  frogs,  switches,  cros.sings  and  all  kinds  of  regular  and 
intricate  track  work. 

Some  Reasons  Why.— The  Otto  Gas  Engine  Works.  Philadel- 
phia, Pa.,  have  issued  a  folder  which  dp>;cribcs  in  an  interesting 
manner  the  advantages  of  their  gas  engiuos  and  calls  attention  to 
several  good  reasons  why  buyers  should  .'•elect  these  engines. 

Electric  Generators.— The  Crocker-\Mieeler  Company. 
Ampere.  N.  J.,  are  sending  out  bulletin  No.  53,  which  describes 
their  direct  current,  lisliting  and  power  generators,  and  also 
bulletin  No.  55  on  small  generators  arranged  for  direct  connec- 
tion. 


Exhaust  Fans.— Catalog  No.  180  from  the  American  Blower 
Company,  of  Detroit.  Mich.,  describes  their  "A  B  C"  exhaust 
fans  which  are  specially  designed  for  the  removal  and  conveying 
of  shavings  and  dust,  the  removal  of  smoke  and  fumes,  and"  for 
use  in  connection  with  spwial  heating  and  drying  plants.' 

Tabor  Indu  atoh.— We  have  just  received  from  the  Ashcroft 
Manufattunng  Company,  87  Liberty  Street.,  New  York,  a  catalo- 
describing  the  latest  type  of  Tabor  Indicator;  also  the 
Houghtauling  reducing  motion,  the  Ashcroft  reducing  wheel,  the 
Cofiin  averaging  planimeter  and  various  indicator  parts  and  sup- 
plies. >^  ^;  !..'.. 

The  Lewis  &  Clark  Exposition.— ^S^Vestinghouse  Electri- 
&  Manufacturing  Company  have  issued  a  very  attractive  pamphh-t 
for  distribution  at  this  exposition  at  Portland,  Ore.  It  illustrates 
and  briefly  describes  the  line  of  apparatus  manufactured  by  this 
company  specially  referring  to  the  apparatus  on  exhibition  and 
to  actual  installations  of  apparatus. 

Progkess  Repouter.— The  .July  number  of  the  "Progress  Re- 
porter," published  by  the  Nik-s-Bemcnt-Pond  Company,  New 
lork.  briefly  describes  and  handsomely  illustrates  some  of  the 
machine  tools  furnished  by  this  company  for  the  Angus  Shops 
of  tlie  Canadian  Pacific  Railway  at  Montreal.  Interesting  facia 
are  presented  concerning  the  output  of  some  of  the  machines. 

Electric  Grinders  and  Buffers.— Bulletin  No.  48  from  the 
Northern  Electric  Manufacturing  Company.  Madison,  Wis  de- 
scribes the  various  Northern  electric  grinders  and  buffing  equip- 
ments which  are  equipped  with  speed  regulating  devices  so  that  the 
speed  may  be  varied  to  compensate  for  -the  varying  diameters  of 
the  wheels.  These  grinders  are  of  special  design  and  construction 
and  have  heavy  crucible  tool  steel  armature  shafts,  liberal  bear- 
ings and  dust-proof  covers. 
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JbJ'FR»:y  Sckkeas. — TLe  Jeflfrey  Manufacturing  Company, 
Columbius  Ohio,  have  just  it>i$ued  u  supplement  to  their  screen 
catalog  N.  &).  

Plaaeks. — The  Cincinnati  Planer  Company,  Cincinnati,  O., 
has  issued  au  attractive  catalog  de>tribing  its  line  of  planers 
which  has  been  completely  redesigned.  Special  attention  is  di- 
rected to  the  devices  which  they  furnish  for  obtaining  a  variable 
tutting  si>eed  with  a  constant  return  speed.  There  is  also  a 
valuable  chapter  on  the  erection  and  care  of  Cincinnati  planers. 

Don't  Buk.n  Mo.ney. — A  pamphlet  of  12  pagfs.  issiiod  by  Wil- 
liam B.  Scaife  «&  Sons  Company,  2'Jl  First  avenue,  I'ittsburgh, 
i*a.,  presents  engraving.s  illustrating  the  application  of  the  Scaife 
or  We-fu-go  system  of  water  purification.  These  applications  are 
for  railroad  and  manufacturing  service,  indicating  the  progress 
which  has  been  made  by  this  company   in  introducing  this  system. 

KOTAKT  I'LAMXC  Ma(  lll.NES Catalog  So.  41   from  the  Newton 

Machine  Tool  \Vork.s,  l*hilad«'lpliia,  Pa.,  de.scrilH's  a  nunibfr  of 
their  rotary  planing  machines,  which  are  made  in  various  sizes, 
having  cutter-heads  from  2G  to  lUU  ins,  in  diameter  over  the  tools, 
and  which  are  made  either  plain,  portable,  on  circular  sub-base  or 
mounted  on  a  long  bed  to  face  off  both  ends  of  the  work  simul- 
taneously.    A  number  of  special  machines  are  also  .shown. 

Grinuxnu  MA^lII^E^>. — "A  Treati.se  on  Tool  Koom  Crinding  and 
iirinding  Machines"  has  just  been  published  by  the  Cincinnati 
Milling  Machine  Company.  It  describes  their  No.  1  universal 
cutter  and  tool  grinder  and  also  their  No.  2  machine  which  has 
been  designed  especially  for  sharpening  the  large  spiral  and  face 
mills.  Directions  are  given  for  the  care  and  operation  of  these 
machines  and  a  large  number  of  illiustrations  show  how  various 
operations  are  performed.  It  also  contains  valuable  iuformutioix 
toncerniug  reamer  clearances  and  emery  wheels. 

Axle  Liuut  System. — Bulletin  No.  1  from  the  Consolidated 
Uaihvay  Electric  Lighting  and  Equipment  Company,  11  I'ine 
Street,  New  York,  contains  an  interesting  description  of  their 
axle  light  system  of  electric  lights  and  fans  for  passenger  cars. 
That  this  system  is  giving  ^atisfactory  results  Ls  shown  by  the 
fact  that  a  list  is  given  of  twenty  of  the  largest  railways  in  this 
country,  who  u.se  this  system  of  electric  lights  and  fans  on  many 
of  their  best  cars.  In  addition  the  officers  cars  on  many  of  the 
other  leading  railroads,  as  well  as  all  Pullman  private  cars,  are 
equippetl   with   it.       ^ '_ 

NOTES^^      

Westinuiiolse  t,LEcTKic  &  Manufactlium;  Cojii'axy.^ — The 
I,.os  Angeles,  California,  office  of  this  company  has  been  removed 
from   the  Trust  Building  to  o'27  South  Main  Street. 


Crane  Company. — This  company  has  moved  its  general  offices 
and  sales  departments  to  its  new  office  building  at  519  South 
Canal  street,  Chicago,  near  the  Judd  street  plant. 

American  Water  Softener  Company. — During  the  month  of 
.lune  this  company  received  two  orders  for  water  softening  plant.s 
from  the  Norfolk  and  Western  Railroad,  to  be  installed  in  their 
coal  lands  in  West  Virginia.  This  makes  a  total  of  three  orders 
from  the  railroad  company  since  April  1st. 


TitE  Crane  Company. — This  company  celebrated  its  50th  anni- 
versary on  July  4th.  All  of  the  compan.v's  brunch  house  mamtgers 
:ook  part  in  the  celebration,  and  the  festivities  lasted  for  four 
days.  As  a  souvenir  of  the  anniversary  the  company  is  .send- 
ing out  metal  elephants  to  be  used  as  paper  weights. 

Biu  Crank  Suakts. — ^The  Bethlehem  Steel  Company  is  at  work 
on  three  crank  shafts  which  will  weigh  80,000  lbs.  each  when 
finished.  They  are  turned  out  of  solid  steel  ingots  25  x  4  x  4  ft., 
and  are  intended  for  three  Snow  gas  engines,  which  are  to  drive 
4.0U0-k.w.  Crocker- Wheeler  alternators,  the  largest  gas  engine 
driven  generators  ever  built,  ordered  by  the  California  Gas  and 
Electric  Corporation. 

ScAUNG  Pipes  by  Pneumatic  IIammei.s. — A  valuable  dis- 
covery in  scaling  and  cleaning  pipes,  particularly  of  condensers, 
;s  that  a  pneumatic  hammer  striking  rapid,  uniform,  light  blows 
is  better  than  anything  else  which  has  been  devised.  It  does  not 
crack  the  pipes,  or  spring  the  joints  and  requires  about  one-fourth 
the  time  to  clean  a  condenser  involved  in  old  methods.  Mr.  A.  P. 
.\nderson,  of  the  Consumers'  Ice  Company  of  Chicago,  has  used 
:he  pneumatic  hammer  verj'  successfully  in  this  service,  our  at- 
tention) having  been  called  to  this  fact  by  the  Chicago  Pneumatic 
T^\  Company  of  Chicago, 


Thb  Warner  &  Swasey  Company.— Mr.  G.  D.  Mitchell 
formerly  of  the  United  Shoe  Machinery  Company,  but  better 
known  as  the  Jones  &  Lamson  expert,  with  which  company  he  has 
been  connected  for  the  past  five  years,  has  just  become  associated 
with  nie  Warner  &  Swasey  Company,  in  the  capacity  of  western 
representative. 

William  B.  Scaife  &  Sons  Company. — This  company  ha.s 
been  awarded  the  contract  for  all  the  structural  steel  work  in 
connection  with  the  I'ort  Falls,  Idaho,  power  plant  to  be  built 
for  the  Washington  Water  I'ower  Company  of  Si)okane.  They 
have  also  designed  and  will  erect  a  steel  frame  trestle  approach 
201»  ft.  long  for  the  American  Lime  and  Stone  Company  .it 
Frankstown,  Pa. 

Crockeb-Wiieeler  Company. — This  Company  has  declare«l  a 
regular  quarterly  dividend  of  l^i  per  cent,  and  re-elected  the  fol- 
lowing officers :  Schuyler  Skaats  Wheeler,  President ;  (iiano  S, 
Dunn,  Vice-President  and  Chief  Engineer;  W.  L.  Brownell, 
Treasurer;  G.  W.  Bower,  Assistant  Treasurer.  The  directors  are 
Professor  Francis  B.  Crocker  of  Columbia  University ;  Dr. 
Wheeler,  Messrs.  Dunn  and  Doremus,  A.  Foster  Iliggins,  Herbert 
Noble.   Thomas  Ewing,   Jr.,   F.   K    Eldridge  and   C.   A.   SpoflEord. 

Indepenuent  Pneumatic  Tool  Company. — This  company  re- 
cently acquired  the  Aurora  Automatic  Machinery  Company  of 
.Vurora,  III.,  makers  of  the  Thor  piston  air  drills;  pneumatic  rivei- 
iiig.  »hipi)ing,  caulking  and  beading  hammers;  piston  air  motor 
hoists;  pneumatic  saws  and  other  air  appliances.  The  general 
offices  of  the  Independent  Company  are  in  the  First  National  Bank 
Building,  Chicago.  111.,  and  the  Eastern  office  is  at  170  Broadway, 
New  York.  The  works  at  Aurora,  III.,  are  equipped  with  the  very 
latest  improved  machinery,  the  i)resent  capacity  being  about  100 
pneumatic  tools  per  month.  The  officers  and  board  of  directors 
include  a  number  of  names  very  well  known  among  the  railroad 
and  machinery  supply   interests. 


Farlow  Draft  Gear. — The  Farlow  Draft  Gear  Company  ex- 
hibited at  the  Master  Mechanics'  and  Master  Car  Builders'  A.s.so- 
ciation  conventions  a  full-size  model,  showing  the  combination  of 
the  Westinghouse  draft  gear  with  Farlow  attachments.  This  ex- 
hibit received  much  favorable  comment,  and  this  draft  gear  itself 
received  noteworthy  recognition  in  the  Master  Car  Builders* 
convention  in  connection  with  the  decision  not  to  abandon 
the  slots  in  coupler  shanks.  This  gear  has  been  described 
in  this  journal  and  its  special  features  pointed  out.  It 
is  so  designed  that  the  parts  may  he  assembled  and  applied  by 
one  man.  The  riveted  yokes  and  follower  plates  are  eliminated, 
and  the  stre.s.ses  are  distribute<l  throughout  the  length  of  the  draft 
sills  from  the  end  sill  to  the  body  bolster.  Tlie  initial  stress,  to 
the  extent  of  the  capacity  of  the  friction  device,  is  received  by  the 
rear  key  and  filler  block.  After  the  coupler  has  travelled  2V^  ins. 
the  horn  comes  into  the  bearing  against  the  buffer  plate.  The 
front  key  has  then  travelled  to  its  bearing  on  the  cheek  plate,  and 
the  front  block  has  travelled  from  the  center  key  to  its  bearing 
upon  that  key;  tliLs  makes  six  seperatc  points  of  contact  for  the 
distribution  of  the  stresses.  In  pulling,  the  front  and  rear  keys 
travellinp  ahead  of  the  bearing  in  the  cheek  plates,  the  middle  key 
being  stationary.  The  load  is  therefore  carried  to  the  draft  sills 
at  three  separate  places.  In  either  pullingi  or  buffing  the  coupler 
is  free  to  adjust  itself  laterally. 


Lake  Me.mphremagog. — This  lake,  in  Northern  Vermont  and 
Canada,  is  one  of  the  most  charming  resorts  in  the  Green  Moun- 
tain State.  This  lake  is  30  miles  long  and  2'/i  miles  wide,  and 
over  two-thirds  of  its  length  is  in  Canada.  In  early  days  a  fav- 
orite haunt  of  the  Indians  for  fishing  and  camping;  it  was  named 
by  them  Mein]>liremagog.  meaning  "Ix'autiful  water."  The  steamer 
"I^ady  of  the  I>ake"  leaves  Newport  sailing  the  entire  length  of 
the  lake  to  Magog,  occupying  about  four  hours.  The  view  as  wit- 
nessed from  the  decks  of  the  steamer  is  magnificent;  the  charms 
of  the  rocky  and  uneven  shore ;  the  towering  cliffs,  the  long 
stretches  of  green  forest  land  and  the  distant  peaks  of  Owl's  Head 
and  Oxford  Mount,  with  intervening  sweeps  of  beautiful  valley  land, 
present  a  i)anorania  which  appears  more  beautiful  at  every  turn. 
TTie  "Switzerland  of  .Vmerica"  this  region  has  been  called,  and 
many  people  see  in  Memi)hremagog  another  Loch  I»mond,  while 
the  Canadian  portion  has  frequently  been  termed  the  "Geneva  of 
Canada."  In  order  to  get  a  comprehensive  idea  of  the  marvelous 
scenic  surprises  of  this  region  send  two  cents  in  stamps  to  the 
general  passenger  department.  Boston  &  Maine  Railroad,  Boston, 
for  their  b4'autiful  illustrated  booklet,  entitled  "Lake  Memphrema- 
gog  and  About  There."  and  two  cents  for  the  companion  booklet, 
entitled  "Valley  of  the  Connecticut  and  Northern  Vermont." 
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•ILJ.U8TRATEI)    Articues.  ' 

WALSCHAERT  VALVE  GEAR  AND  CONSTANT  LEAD 

To  the  Editor: 

I  have  been  very  much  intere.sted  in  the  articles  on  the  Wal- 
sehaert  valve  gear  appearing  in  tl>e  American  Encineer,  particu- 
larly in  that  on  )>age  218  of  tlie  .lune  numlwr.  Its  u-se,  as  well  as 
I  lie  introdiution  of  superheated  .steam  and  the  four-cylinder  bal- 
anced compound,  .shows  that  the  American  designers  are  looking 
across  the  .\llantic  for  valuable  information,  and  finding  it.  In 
doing  this,  however,  they  have,  in  iiiy  opinion,  obtained  some  in- 
forinatio!!  which  is  not  correit. 

That  the  WaLschaert  valve  gear  hais  very  decided  advantages 
under  the  conditions  now  governing  the  design  of  American  loco- 
motives there  can  be  no  doubt,  but  if  d<M's  not  necessarily  follow 
that  the  feature  of  a  constant  lead  for  all  cut-offs  and  si)eeds  is 
desirable. 

In  the  arti«*le  in  the  .lune  numl)er  it  is  stated  that  it  is  diflScnlt, 
with  the  Stei»hensoii  valve  gear,  "to  obtain  .sufficient  lead  with 
large  cylinders  in  the  longer  cut-ofFs  and  at  the  same  time  keep 
down  the  lead  and  consequent  preadmission  and  excess  of  com- 
pre.ssion  in  the  shorter  cut-offs."  This  assumes  that  the  lead  for 
the  longer  cut-offs  is  an  advantage  for  large  cylinder  engines.  A 
little  farther  on  in  the  same  paragraph  this  assumption  is  stated 
as  a  fact,  the  reason  given  being  that  a  constant  lead  for  all  cut- 
offs "properly  cushions  the  reciprocating  parts — saving  steam  and 
reducing  the  pounding  of  bearings." 

The  fact  that  lead  is  not  needed,  under  ordinary  conditions,  to 
cushion  the  reciprocating  parts  .seems  evident  from  the  fact  that 
the  rods  and  recipro«aCiiig  part-s  of  KKomotive.s  never  run  so 
smoothly  or  with  such  free<lom  from  itounding  as  when  running 
with  the  throttle  closed.  It  is  a  fact,  which  can  be  easily  proved 
by  observation,   that   there   is  practically  no.  pounding  when  drift- 


ing at  any  speed  from  the  highest  10  the  lowest,  even  though  the 
parts  are  decidedly  worn  and  loose.  Then  why  provide  lead  for 
the  purpose  of  cushioning? 

Assuming,  however,  for  the  sake  of  argument,  that  lead  is  de- 
sirable for  cushioning  the  reciprocating  parUs.  does  it  seem  rea 
sonable  that  the  same  amount  of  lead  gi\es  the  prop«'r  <usbion  for 
all  speeds?  The  clearance  volume  of  the  cylinder  to  be  filled  with 
a  steam  cushion  is  the  same  for  all  speeds,  hence  the  time  neces 
sary  for  filling  it  with  the  proper  pressure  must  be  the  same  for 
all  speeds,  and  it  follows  that  this  cannot  be  accomplished,  with  a 
constant  lead,  which  necessarily  shortens  the  time  for  filling  the 
cylinder  as  the  speed  increases.  The  fact  is  that  the  cushion  for 
a  speed  of  40  miles  aa  hour  should  be  sixteen  times  that  for  10 
miles  an  hour,  because  the  inertia  of  the  reciprocating  parts  in- 
crease*! as  the  square  of  the  speed.  It  seeni.s  hardly  rea.sonable  to 
believe  this  can  be  obtained  with  the  constant  lead  of  the  Wal- 
scbaert  valve  gear  for  both  these  speeds. 

Careful  tests  made  with  an  indicator,  and  covering  a  consid- 
erable period  of  time,  confirmed  by  the  experience  of  a  consid- 
erable number  of  American  railroads  a.s  given  in  the  proceedings 
of  the  Western  Railway  Club  for  February  and  March,  1807,  to 
which  could  be  added  the  pre.seut  standard  jiractice  of  s«'veral 
other  lines,  seem  to  prove  beyond  reasonable  doubl  that  positive 
lead  at  full  gear  is  a  detriment  instead  of  an  advantage,  and  that 
a  reasonable  negative  lead  for  full  gear  is  an  advantage.  A  little 
study  of  the  matter  will  show  the  reason. 

Assuming  that  a  quarter  of  an  inch  is  the  proper  lead  for  a 
cut-off  of  one-fourth  the  stroke,  it  is  evident  that,  with  the  Wal- 
Kchaert  valve  gear,  the  steam  port  will  be  open  a  quarter  of  an 
inch  when  the  crank  pin  is  on  the  center  with  the  engine  in  full 
gear.  Under  thesei  conditions  it  Is  plain  that  the  steam  pressure 
in  the  cylinder  can  no  more  iierform  useful  work  in  moving  the 
locomotive  than  a  man  can  by  trying  to  lift  himself  by  his  boot 
j»traps,  and  in  a  positive  detriment  l>e<'au.'ie  it  pi"oduce«  useless 
friction  on  the  crank  pins  <iii  that  side  of  the  locomotive,  which 
imposes  aseless  work  on  the  engine  on  the  other  side  where  the 
crank  pins  are  on  the  quarter  and  furnish  the  only  power  avail- 
able for  moving  the  locomotive. 

WTien  with  the  constant  lead  assumed  and  full  gear  cut-off  the 
crank  pin  is  approaching  the  center,  steam  will  be  admitted  to  the 
cylinder  when  the  piston  i«  about  2  ins.  from  the  end  of  the 
stroke.  Under  these  conditions  the  main  valve  is  travelling  very 
rapidly  and  the  piston  very  slowly,  no  that  boiler  pressure  is  ad- 
mitted t»)  the  «-ylinder  aliiiast  in.stantly,  and  the  results  are  a 
.sudden  taking  up  of  all  the  lost  motion  iu  the  rods,  producing  a 
;iBevere  iiound,  a  needless  sudden  strain,  and  friction  on  all  the 
moving  parts,  resulting  iu  an  appreciable  waste  of  the  |K>wer  of 
the  engine  on  the  other  side  of  the  locomotive.  If  any  one  doubts 
this,  let  him  try  to  i)inch  au  engine  off  the  <-euter  when  the  engine 
on  the  other  side  is  disconnected,  lie  will  find  it  imiMxssible  with 
any  ordinary  pin<-h  bar,  though  perfectly  easy  when  there  is  no 
steam  in  the  cylinder.  If  this  experiment  is  tried  when  the  lead 
in  full  gear  is  1-10  in.  negative  it  will  be  suc<-essful,  because  steam 
will  not  l)«  admitted  to  the  cylinder  till  it  can  do  luseful  work  in 
moving  the  l«M-omotive.  It,  therefore,  seems  evident  that,  for 
.speeds  at  which  a  full  gear  cut-off  is  used,  positive  lead,  instead 
of  being  desirable,  is  just  the  contrary,  and  that  the  WaLschaert 
gear  is  defective  in  this  particular. 

If  lead  is  not  needed  to  provide  a  cushion,  what  is  its  purpose? 
I  would  say  to  secure,  as  nearly  as  possible,  boiler  pre.s,sure  in  the 
cylinder  by  the  time  the  piston  reaches  the  end  of  the  stroke,  not 
before,  and  to  in<-rease  the  steam  port  opening  after  the  crank 
pin  has  passed  the  center,  so  as  to  secure  as  high  a  .steam  pressure 
as  possible  in  the  <-ylinder  up  to  the  point  of  cut-off.  If  this  is 
correc-t,  it  follows  that  the  lead  should  increas*-  as  the  speed  of 
the  locomotive  increa.ses,  and  the  cut-off  is  shortened  because,  while 
the  clearance  volume  to  l>e  filled  is  the  same  for  all  si)eeds.  the 
length  of  time  during  which  it  must  be  filled  decreases  in  the  same 
proportion  that  the  s|)eed  increases,  if  the  lead  is  contant.  while 
a  lead  which  increases  with  the  shorter  cut-offs  used  with  higher 
speeds,  increa.ses  the  time  for  the  admission  of  steam. 

Without  fear  of  results,  I  venture  the  statement  that  locomo- 
tives having  the  Walschaert  valve  gear,  if  given  the  projier  lead 
for  the  running  cut-off,  will  be  found  to  pound  severely  at  the 
longer  cut-offs  and  slower  speeds,  resulting  in  excessive  wear  to 
the  parts  involved,  and  will  be  found  lacking  in  power  on  ruling 
grades,  compared  with  locomotives  having  valve  gear  which  in- 
c-reases  the  lead  as  the  cut-off  Is  shortened,  and  if  given  the  proper 
lead  for  the  longer  cut-offs,  will  not  have  sufficient  lead  and  will 
be  lacking  in  power  for  higher  speeds. 

Tills  statement  should  not  l>e  misconstrued  as  an  opinion  that 
the  Walschaert  valve  gear  does  not   iJossess   advantages  over   the 
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Stephenson  typo,  or.  on  the  whole,  will  not  jn-ove  the  hetfer  of  the 
two.  It  is  simply  an  argument  to  roriv<t  tiie  statement  that  a 
constant  m  better  than  a  variable  lead. 

C.    IT.   QUEREAU. 


LCXOMOTIVE  BOILER   INSPECTION  IN  NEW  YORK 

STATE. 


LEAKAGE  OF   PISTON   VALVES. 


To  the  Editor; 

On  page  255  of  your  July  number,  in  "Impressions  of  Foreign 

Railway    Practice"     I    note    a    reference    to    (Jerman    experiments 

upon  the  leakage  of  piston  valves  without  packing  ring.s.     Permit 

me  to    a.sk   whether   or   not   experiments    have   been    made    in    this 

country,  i>howing   the   relative  amounts  of  leakage   of  piston  and 

slide  valves? 

Inquiiskr. 

EoiTOk's  Note. — Yes.  Tlie  following  quotation  from  the  pro- 
ceedings of  the  Master  Mechanics'  Association  for  11)04  describes 
such  tests. — Ebitob. 

On  the  Norfolk  &  Western  Railway  the  method  adopted  for  test- 
ing piston  valves  was  to  prepare  a  packing  ring  for  each  end  of-  the 
valve  chambee  which  could  be  brought  up  against  the  end  of  the 
valve,  making  it  absolutely  tight.  This  arrangement  is  illustrated 
in  the  reporL  The  valve  was  then  put  on  the  central  position  on 
both  sideti  of  the  engine  and  diseoiniected,  and,  being  central  admis- 
sion valves,  the  steam  tould  be  readily  admittetl  to  the  central  por- 
tion, and  whatever  escaped  itassed  down  through  each  end  of  the  cyl- 
inder. Pipes  were  connected  up  with  the  cylinder  cock  openings  and 
the  pipes  pa;ssed  through  barrels  of  water,  whieh  condensed  all  of 
the  escaping  steam,  in  most  cases  gaujtes  of  mercury  columns  were 
placed  on  the  cylinders  and  readings  taken  during  the  test.  Three 
positions  were  taken  of  the  valve :  First,  both  valves  on  center ; 
second,  with  the  right  valve  %  in.  forward  and  left  valve  %  in. 
back,  and  third,  the  right  valve  %  in.  back  and  the  left  %  in. 
forward.  In  the  positions  %  in.  out  of  center,  two  of  the  rings 
are  against  the  steam  at  one  end.  The  results,  however,  do  not 
seem  to  be  affected  by  this. 

The  tests  made  for  leakage  of  piston  valves  on  the  Lake  Shora 
&  Michigan  Southern  were  conducted  in  the  following  manner: 

The  valve  on  one  side  of  the  engine  was  disconnected  and  set 
on  center,  and  the  reverse  lever  set  so  that  the  other  valve, 
the  one  to  be  tested,  was  on  center.  A  movement  of  the  valves  of 
about  1  in.  was  given  during  the  test,  by  moving  the  reverse  lever. 
The  exhaust  pipes  «ere  plugged  so  that  no  steam  could  pass  to  the 
other  cylinder  or  out  of  the  stack.  Hose  connections  were  screwed 
In  the  cylinder  cock  openings  and  steam  condensed  in  barrels  of  ice 
water.  The  valve  was  well  oiled  antl  the  lubricator  kept  running 
during  the  test. 

Tests  for  leakage  of  side  valves  were  made  in  the  following  man- 
ner on  the  Norfolk  i&  Western:  The  valve  tested  had  rtctangular 
balance  strips.  The  exhaust  cavity  was  blocked  and  leakage  was 
obtained  around  the  balance  strii»s,  as  well  as  the  face  of  the 
valves. 

On  the  Norfolk  &  Western,  a  piston  valve  in  good  condition  loses 
from  250  to  400  lbs.  of  steam  per  hour.  The  worst  valve  tested 
on  this  road  showed  a  lass  of  544..'il  lbs.  i)er  hour,  with  a  mileage 
of  13,000  miles.  The  best  slide  valve  on  the  Lake  Shore  &  Michi- 
gan Southern  showed  a  leakage  of  348  lbs.  per  hour.  This  valve 
was  in  good  condition,  and  had  made  a  mileage  of  17,500  miles. 

The  conclusions  derived  from  these  tests  do  not  seem  to  favor 
either  type  of  valve.  The  best  piston  valve  shows  a  leakage  of 
liG8.5G  lbs.  per  hour,  and  the  best  slide  valve  o48  lbs.  per  hour.  If 
both  kiudjj  of  valves  were  given  equal  attention  the  piston  valve 
would  be  the  better  as  regards  leakage  around  the  packing  rings. 


Efficiency  of  Men. — If  one  of  iis  does  £150  worth  of  work 
a  year,  and  earns  £100,  he  is  efficient;  if  he  only  docs  £90 
worth,  he  is  an  inefficient  machine,  and  will  come  to  grief. 
He  is  like  a  90-k.w.  alternator  which  takes  100  k.w.  to  excite, 
though  the  analogy  is  not  close.  If  he  does  £15,000  worth  of 
work  and  gets  £10,000,  he  is  an  efficient  machine  of  much 
larger  size,  and  his  efficiency  is  mnch  more  satisfactory  to 
himself.  I  may  mention,  in  passing,  that  an  efficient  man 
must  do  more  work  than  he  is  paid  for.  This  is  not  alwa.vs 
realized.  A  man  who  only  did  what  he  was  paid  for  would  be 
of  no  use  to  the  world  at  large.  His  efficiency  is  zero,  his  con- 
sumption being  equal  to  his  output.  The  man  who  does  £15,- 
000  worth  of  work  and  gets  £10,000,  consumes  two-thirds  of 
the  work  himself;  so  his  efficiency  is  33  per  cent.,  which  is 
very  high,  even  for  an  engineer. — J.  fiwinburne. 


The  question  has  been  raised  by  a  correspondent  as  to  what 
New  York  State  has  done  in  the  matter  of  legislation  con 
cerning  the  State  inspection  of  locomotive  boilers.  As  othei 
readers  may  be  interested,  the  recent  amendments  passed  by 
the  New  York  State  Legislature  and  signed  by  the  Governor, 
which  are  now  in  operation,  are  reproduced  as  follows: 

Section  1.  Chapter  five  hundred  and  sixty-flve  of  the  laws 
of  eighteen  hundred  and  ninety,  entitled,  "An  act  in  rela- 
tion to  railroads,  constituting  chapter  thirty-nine  of  the  gen- 
eral laws,"  is  hereby  amended  by  inserting  therein  two  new 
sections  to  be  sections  firty-nine-a  and  forty-nine-b,  and  to 
read  as  follows: 

49-a.  Inspection  of  Locomotive  Boilers. — It  shall  be  the  duty 
of  every  railroad  corporation  operated  by  steam  power,  within 
this  State,  and  of  the  directors,  managers  or  superintendents 
of  such  railroad  to  cause  thorough  inspections  to  be  made  of 
the  boilers  of  all  the  locomotives  which  shall  be  used  by  such 
corporation  or  corporations,  on  said  railroads.  Said  inspec- 
tions shall  be  made,  at  least  once  every  three  months,  by  cgm- 
l)etent  and  qualified  inspectors  of  boilers,  under  the  direction 
and  su|)eiintendence  of  said  corporation  or  corporations,  or  the 
directors,  managers  or  superintendents  thereof.  The  person 
or  persons  who  shall  make  said  inspections,  shall  make  and 
subscribe  his  name  to  a  written  or  printed  certificate  which 
shall  contain  the  number  of  each  boiler  inspected,  the  date  of 
its  inspection,  the  condition  of  the  boiler  inspected,  and  shall 
cause  said  certificate  or  certificates  to  be  filed  in  the  office  of 
the  railroad  commissioners,  within  ten  days  after  each  in- 
spection shall  be  made,  and  also  with  the  officer  or  employee 
of  such  railroad  having  immediate  charge  of  the  operation  of 
such  locomotive.  If  it  shall  be  ascertained  by  such  inspec- 
tion and  test,  or  otherwise,  that  any  locomotive  boiler  is  un- 
safe for  use,  the  same  shall  not  again  be  used  until  it  shall 
be  repaired,  and  made  safe.  A  certificate  of  a  boiler  inspector 
to  the  effect  that  the  same  is  in  a  safe  condition  for  use  shall 
be  made  and  filed  in  the  office  of  the  railroad  commissioners. 
Every  corporation,  director,  manager  or  superintendent  oper- 
ating such  railroad  and  violating  any  of  the  provisions  of  this 
section  shall  be  liable  to  a  penalty,  to  be  paid  to  the  peo|>Ie 
of  the  State  of  New  York,  of  one  hundred  dollars  for  each 
offense,  and  the  further  penalty  of  one  hundred  dollars  for  each 
day  it  or  they  shall  omit  or  neglect  to  comply  with  said  pro- 
visions, and  the  making  or  filing  of  a  false  certificate  shall 
be  a  misdemeanor.  Any  person,  upon  ai)plication  to  the  secre- 
tary of  said  board  of  railroad  commissioners  and  on  the  pay- 
ment of  such  reasonable  fee  as  said  board  may  by  rule  fix, 
shall  be  furnished  with  a  copy  of  any  such  certificate. 

49-b.  State  Inspector  of  Locomotive  Boilers. — Within  twen- 
ty days  after  this  section  takes  effect,  the  State  railroad  com- 
mission shall  appoint  a  competent  person  as  inspector  of  loco- 
motive boilers,  who  shall  receive  a  compensation  to  be  fixed 
by  the  commission,  not  exceeding  three  thousand  dollars  per 
year.  Such  inspector  shall,  under  the  direction  of  the  com- 
mission, inspect  boilers  or  locomotives  used  by  railroad  cor- 
l)orations  operating  steam  railroads  within  the  State,  and  may 
cause  the  same  to  be  tested  by  hydrostatic  lest,  and  shall  per- 
form such  other  duties  in  connection  with  the  inspection  and 
test  of  locomotive  boilers  as  the  commission  shall  direct.  But 
this  section  shall  not  relieve  any  railroad  corporation  from  the 
duties  imposed  by  the  preceding  section. 


A  Goop  Investment. — One  of  the  largest  manufacturing  es- 
tablishments in  the  world  has  sent  a  bright  young  man  from 
its  Philadelphia  office  to  a  leading  university  to  prepare  him- 
self by  a  college  education  for  the  financial  end  of  the  busi- 
ness. This  was  not  an  act  of  philanthropy,  but  an  investment 
on  the  part  of  the  concern.  It  is  likely  to  prove  another 
wedge  which  will  open  up  a  new  departure  in  the  education 
of  enterprising  young  men  now  employed  in  industrial  works. 
— A.  E.  Outerbridge,  before  Wharton  students. 


Skitkmuku,  1905. 
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BEBLIN. 

"Breakfast  and  booze"  is  the  next  entry  in  my  notes.  No 
one  here  seems  to  associate  these  two  words,  but  they  certainly 
play  an  important  part  in  European  shop  practice.  A  few 
shops  have  changed  to  the  working  day  of  two  periods,  but 
it  is  not  unusual  for  the  men  to  come  to  work  at  6  o'clock 
in  the  morning.  They  go  home  for  breakfast  and  again  for 
dinner  at  noon,  thus  cutting  the  day  into  small  pieces.  The 
( uslom  is  not  satisfactory,  and  it  cannot  be  made  so.  But  it 
is  not  easy  to  change,  so  firmly  intrenched  has  it  become. 
One  reason  why  the  majority  of  the  men  like  it  is  because 
they  are  quite  dependent  upon  beer,  and  this  system  gives 
them  an  opportunity  to  go  out  for  it.  Numbers  of  cases  were 
seen  in  the  smaller  German  shops  where  the  men  had  their 
beer  in  the  shops  where  they  could  go  for  an  occasional 
"pull"  at  the  can  while  the  machine  worked  on.  Some  were 
even  willing  to  stop  the  machine  for  the  purpose. 
To  an  American  all  this  seems  very  strange.  At  this 
time  of  year  (December)  it  is  quite  dark  here  at 
7  in  the  morning,  and  it  is  considered  a  hardship  for 
the  women  of  the  workmen's  families  to  get  up  sufficiently 
early  to  provide  a  hot  breakfast  for  the  men  in  time  to  get  to 
work  at  that  hour.  On  one  large  railroad  in  England  the  ad- 
visability of  providing  hot  breakfasts  for  the  men  at  the  shop 
is  now  being  considered.  At  many  large  English  shops  mess 
rooms  are  provided  for  use  at  noon  by  all  who  live  at  consid- 
erable distance  from  the  works.  No  cooking  is  done  by  the 
company,  but  the  men's  lunches  are  heated  for  them  on  steam 
tables  and  in  ovens,  and  they  may  sit  on  benches  in  a  large 
room  and  enjoy  their  noon  hour  at  tables  with  the  advantages 
of  comfortable  accommodations  and  pleasant  surroundings 
which  cost  them  nothing.  The  writer  was  invited  to  see  the 
men  at  lunch  at  a  shop  where  he  happened  to  be  at  the  noon 
hour.  About  900  men  sat  at  the  tables  and  were  evidently 
enjoying  themselves.  Why  do  not  our  railroads  do  this  for 
their  men?    It  costs  little,  but  brings  big  returns. 

Systematic  circulation  of  technical  papers   is  often  a   part 
of  the  work  of  the  office  staff  of  large  engineering  establish- 
ments, but  probably  no  better  use  is  made  of  them  than  at  the 
works  of  A.  Borsig,  at  Tegel.     These  works   Include   locomo- 
tive, gas  engine,  stationary   engine  and   boiler  construction, 
each  department  requiring  a  special   staff  of  engineers  and 
managing  ofl5cials.    Every  advance  made  in  Germany  or  any 
other  country  is  studied   and  applied,  if  possible,  at   Tegel. 
All  of  the  important  technical  papers  on  mechanical  and  rail- 
road subjects  are  received  in  the  library  of  the  firm.     There 
are  six  employees  who  devote  their  entire  attention  to  the 
current  technical  literature,  to  render  it  available  for  every 
one  who  may  need  It.    All   papers  and  magazines  are  care- 
fully read   in   the   library.     The   papers  are   marked   in   blue 
pencil,  directing  attention  to  valuable  articles,  and  each  paper 
starts  on  its  rounds  through  the  offices  in  a  stout  portfolio. 
A  list  pasted  on  the  cover  begins  with  the  name  of  the  head 
of  the  department  interested,  with  the  others  in  order  below. 
Each  one,  to  whom  this  paper  comes,  in  turn  sends  it  to  the 
next  one,   reporting  to  the   library  its  whereabouts.     Every 
paper  may  be  instantly  located  if  needed,  and  when  through 
its  rounds  it  goes  into  the  library  for  permanent  file  and  bind- 
ing.    But  this  is  not  all.     Every  article  Is  carefully  indexed 
by  the  library  staff,  and  in  every  possible  way  these  people 
render  this  literature  available,  and  therefore  make  it  a  work- 
ing tool  for  those  who  need  It.    While  the  writer  was  looking 
over  this  system  the  chief  engineer  called  for  references  on 
tests  of  superheaters  as  applied  to  locomotives.    The   refer- 
ences were  at  once  found  in  the  card  catalogue,  and  a  drafts- 
man proceeded  to  the  shelves  of  bound  volumes  for  the  desired 
Information.     Often  the  head  of  a  department  requests  from 
his  subordinates  opinions  in  writing  upon  the  descriptions  of 
new  designs,  or  new  developments,  thus  making  sure  that  the 


papers  are  read  in  the  right  way.  This  interesting  plan  should 
have  a  place  in  every  large  industrial  establishment.  It  is 
very  noticeable  that  foreign  engineers  are  careful  readers  of 
American  papers,  and  are  exceedingly  well  informed  about 
American  practice. 

Another  good  plan  is  followed  at  Borsig's.     In  every  shop  a 
letter-box  is  put  up  in  a  conspicuous  place,  and  the  men  are 
asked   to  submit   in   writing   suggestions    for    improving    the 
work  of  the  plant  or  decreasing  its  cost.    This  is  not  original 
at  Tegel,  it  is  in  use  in  many  shops,  but  by  close  attention 
from  Mr.  Dorn,  the  manager  of  the  works,  fifty  good  sugges- 
tions have  been  put  into  effect  in  about  a  year  and  a  half. 
The  suggestions   are    usually   accompanied    by   sketches,   and 
sometimes   by    very   good   drawings.     The   subjects   are    gone 
into  very  carefully,  and  those  having  sufficient  merit  are  put 
into  effect,  suitable  records  being  made  in  a  book.     Employees 
receive  cash  prizes  for  their  suggestions,  the  amounts   var>- 
ing  from  very  little  up  to  about  $100.     More  than  this  would 
be  paid  for  a  specially  good  thing.     This  works  very  well  in 
Germany,  where  the  men   are  much  steadier  than   in  some 
newer  countries.     It  should  work  even  better  in  the  United 
States,  and  it  seems  a  little  strange   that  railroads  do  not 
carry  out  an  idea  of  this  kind.     It  is  said  at  Tegel  that  this 
plan  has  the  effect  of  bringing  latent  talent  to  the  front,  and 
that  it  has  served  to  interest  the  men  more  deeply  in  their 
work.     In  Germany  our  kind  of  labor  difficulties  are  unknown. 
This  serves  to  direct  attention  to  the  possibilities  of  apply- 
ing a  premium  plan  for  new  ideas  to  conditions  like  ours,  in 
which    the   men    are    surrounding    themselves    with    powerful 
leveling  influences.     Furthermore,  a  prize  system  of  this  kind 
would   tend   to   lead   every  worthy  workman   in   the   shop  to 
help  the  management  to  increase  the  efficiency  of  the  plant. 
If  introduced  into  a  railroad  shop,  it  might  at  first  receive 
scant  attention,  and   even  scant  courtesy,  from  the  men,  but 
there  is  no  question  of  the  value  of  the  idea.     At  Tegel  one  of 
the  workmen  offered  a  suggestion  with  respect  to  the  use  of 
new  high-speed  tool  steel  in  heavy  lathe  tools,  which  resulted 
in  vastly  reducing  the  cost  of  the  tools.    This  man  immedi- 
ately received   a   substantial   reward    in   money,  and   without 
doubt  he  will  lie  awake  nights  to  work  out  other  good  ideas. 
A  number  of  excellent  improvements  in  methods  have  been 
made,   and   nearly   all   of   them   were   unlikely   to   have   been 
thought  of  by  any  one  except  the  men  who  actually  do  the 
work.     It  might  be  an  excellent  plan  to  do  something  of  this 
kind   in  connection  with  piecework.     If  a  man  knew  that  he 
would  receive  an  immediate  reward  of  |50  or  $100  for  sug- 
gesting a  jig  or  some  other  short  cut  in  his  work  he  might 
feel  more  like  presenting  it. 

As  I  stood  at  the  gate  of  a  large  Continental  general  engi- 
neering establishment,  saying  an  appreciative  word  of  thanks 
for  the  painstaking  courtesies  shown  me,  I  heard  a  rattle  and 
roar  such  as  would  be  made  by  a  cavalry  charge  on  Broadway. 
It  was  the  shop  men's  wooden  shoes  as  they  rushed  out  like 
stampeding  cattle,  happy  to  be  out  of  the  works  and  free  from 
the  shop  restraint.     I  never  saw  anything  like  this  at  home. 

G.  M.  B. 
{To  be  continued.) 


Get  After  the  C.\use,  Not  the  Effect. — In  general,  do  not 
worry  and  scheme  to  simply  repair  troubles,  but  remove  the 
cause.  If  you  are  burning  out  tubes  in  your  boilers  and 
keeping  gangs  of  men  putting  in  tubes  or  cleaning  the  scale 
out  of  old  ones,  do  not  scour  the  market  to  find  the  best  fiue 
scraper  or  where  a  man  can  be  got  for  |3  to  take  the  place 
of  a  man  you  are  paying  $.3.25,  but  remove  the  trotible  and  in- 
stall a  plant  that  will  soften  the  water.  It  is  an  easy  mat- 
ter, usually,  to  prove  the  saving:  if  the  management  refuses 
to  spend  the  initial  sum,  hammer  away  with  facts  about  costs 
until  they  will  spend  it.  One  firm  in  this  vicinity  put  In  200 
tubes  in  two  months  at  an  average  cost  in  place  of  $7.50  per 
ttibe,  a  total  of  $1,500  for  two  months.  A  water  softening 
plant  of  the  proper  size  would  cost  about  $8,000,  and  would 
pay  for  itself  in  two  to  three  years. — G.  M.  Campbell.  Engineers' 
Society  of  Western  Pennsylvania. 


320 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


-,0        O         CO 


I 


~3r 


*«(Wer  all  —^ — ■- 
loatda 


OOOOI^Ip'^OO         oo        o 


1 ' — 48]^_J*^--."_.^*:  ^s?--      -  T--»'"^ v--i3\-  >| 


Taixr  !^  Id  6 


IS 


-84- 


g    rn  m  Y  .n  . 


:>^ 


■1~r 


L^Lviq^Hii°<"'-'^-»-'i, 


U-i«>i 


^       ^  :  :!;  o  Wrotifhi  Iron    j 


da 


*~*V^2-+* — RS- 


--^ 


Mole-  All  ilimettiaan  in  inchcx 
Main  Kmrnc 
Cast  Stcrl 


SKk-T-nH-- 
i — Mi< — 


Friiiit  C«|- 
Wroiigbi  Iron 


Mi<l<ll<!  Cap 
VVrouKbi  Iron 


FRAMES,    4—4 — 2     (ATLANTIC)     TYPE. 


33>; 

Dack  Cap 

Wrought  Iron 


!li<'!.l.' 

'     -■•<4»' 

;*  i '  V 

o    Op  o    o    '     -..       ; 

:■             ji       ^^        ooo'-,  |©?D 

o 

G 

Coco 

coo, 
Jll-i 1 

eerliou  \-.\ 


f 

1 

— 

-«fr- 


-C4- 


\V  roi^li  (  I  ron 


-31 ,« 


<^— -)-♦«'»-    -—^    Sttel  ChjRnc  Plate 


T 


ff  ?»  «  r7  ?>  ^■^-  ^_rTF 


*-a3^  -  .7Y-  •»; 


!-«^r. -s    r-*>4^  ;>;  >W   -»'/;- v«>^^   :\    *;  j^. ->>-  ->f^><?4<  v^  ♦♦< — io--^»*iy^ -!X--*j 


cqi 


' — \__r^ 


;*_- — sijij — ... 


73     FS 


-«!i- 


-  20X H 


Br.lrlr-Xo.l    l'«'lt^tlal 

WroujiUt  Ir»a 


tr.iri-     \r     i  A    4    >ViUi'»l 

Wroi.^lil  Iron 


Brat-e-No.3  rvJcBta! 
V.'rou/ht  Iron 


IRAMES,   2 — 8 — 0    fCONSOMDATION)    TYPE. 

COMMON   LOCOMOTIVE  STANDARDS— HARRIMAN  LINES. 


-,    flEMBEB.   1905. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


:'c»l 


Mi;        l-.v^rill 


O  O    O  "^  (p  fc    lO     ,  o       o  c     c 


^ 


i« — .s«-l— ^ 

.to)       '  '.M'l  L 


^^rou^lll  Iroii  '1    jj''  '  »^~rTi7 — ^-?^  -   ^   ci  i- 


>< 'iZr\— 


Notf-  Al.  fiimcusiuos  In  iacbea 

Main  Krainv,Casl8Uel 
Back  Fnin<r,Ciu>tStrvl 

L  ^ so 


Ink   r^«lf•^Ul 

rou;:hl  Irvit 


39X 


_._    r<- l-~i»l  Taper 

-f^   Mi.liM.  IVilrMal 
^  '  ""v.  loll. 1. 1  IroB 


=:;    "'   ^•''vi^  '^^  -•«  -^'^  -v-' 


-Nj'i — tt-^^-^ —  •■ 1 

;•■■  ; ^n;  '  •     "        ■        • 


iw  m 


Wioiikht  Iron 
;'  •H-liAi.  tl.i««,k  all  rnlvst-l  Lcf* 


FRAMES,    4 — 6 — 2    (pacific)    TYPE. 


2'/4  T.«,-wri;  i->S 


Mi'tilV  -inil  ll.'U'k 


Tap.,  I  ju  12         ivrte^;.:.!  Cap         ,  fap^r  Im  12  ,^v  '"    "    '^  IT      /  '   ^^.,       '  ■■      ^.^^T^"! 


^v-i'tion  (hroutrh  all 
I><1«;»IhI  l.fgi 


3X  ;«+«"  -14---  -^^ 1  i  ;  -  -^rt-J.  '■'h        | 

i-3i;i — 

Hrou^ht  Iron 


?ioir-  All  ril.ntr!.s!JBS  in  lAcbc- 
-^-IS-Ovf-all— ;^^^-l     . 


Fii/bi  ^t<:c^l.'•|  ca|. 


Wrou^Li  lien  ;,■-,  fc,-,,^^_*_ih;ii ip^,       .,  j:^ . 


»X 


® 


-3ll— - 


^a^ 


i^ 


'»-     -!•.• 


:-r^. 


o 
I 

1 


W' 


—      !..,r,v.;i, 


^i-.^<  •-?>--;;' 


r-l 


FRAMES,    SWITCHING    LOCOMOTIVES. 

COMMON  STANDARD  LOCOMOTIVES— HARRI MAN    LINE:3. 


322 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


COMMON    STANDARD  LOCOMOTIVES. 


DR.  W.  F.  M.  GOSS  ON  VALVE  GEARS. 


Haebiman  Lines. 


V. 


{For  previous  articles  see  pages  154,  200,  250  and  288.) 
Frames.— While  the  frames  of  these  four  types  of  standard 
lotoniotives  differ  necessarily  for  the  different  types  of 
wheel  arrangement,  they  were  designed  with  a  view  of  using 
the  same  principles  throughout.  They  are  all  of  cast  steel, 
and  the  pedestals  are  arranged  for  the  standard  driving  boxes, 
which  were  referred  to  in  the  June  number,  page  200,  ttie 
•hiving  boxes  being  in  two  sizes  for  9  x  12  and  10  x  12-iu. 
driving  journals.  The  Atlantic  and  Pacific  types  of  passenger 
locomotives  have  30  x  12-in.  main  journals,  all  of  the  other 
boxes  being  for  9  x  12-in.  journals,  thus  rendering  it  possible 
to  use  but  two  driving  boxes  for  all  engines.  The  rear  ends 
of  all  the  frames  are  alike,  to  receive  the  same  deck  plate. 
All  the  frames  are  4i{.  ins.  wide,  and  all  are  spaced  at  43-ln. 
centewi  As  far  as  possible  the  same  cross  sections  of  frames 
are  used  throughout,  but  the  consolidation  frames  are  Va-in. 
deeper  throughout,  in  order  to  secure  additional  strength  and 
weight.  All  the  frames  have  rails  SV-  ins.  deep  above  the 
driving  boxes,  with  the  exception  of  the  consolidation,  which 
is  6  ins.  deep  at  this  point.  The  pedestal  binders  are  all  of 
rectangular  section,  secured  by  double  bolts,  ao  pedestal  tie 
bolts  being  used  in  any  of  these  frames.  The  joints  in  the 
lower  rails,  between  the  main  frames  and  front  sections,  are 
provided  with  double  keys  throughout  and  the  upper  joints 
with  single  keys,  this  construction  being  the  same  as  that 
illustrated  in  connection  with  the  Pennsylvania  Class  H — 6 — A 
locomotives,  illustrated  in  this  journal  in  June,  1899,  page 
181.  There  is  a  marked  similarity  In  the  common  standard 
frames,  and  the  pedestal  binders  are  practically  the  same, 
varying   only  in   length.     All   the   frames  have   double   front 

rails. 

Because  of  the  use  of  the  Rushton  radial  trailer  truck  on 
the  Pacific  type  and  the  rigid  trailer  truck  on  the  Atlantic 
type,  due  to  its  shorter  wheel  base,  the  rear  portion  of  the 
frames  of  the  passenger  engines  differ  in  detail  constructioB, 
specially  as  effected  by  the  pedestals  for  the  trailer  trucks. 
All  the  frames  ar«  protected  by  chafing  plates  of  %-ln.  steel 
for  protection  agahist  moving  links  from  wearing  into  them. 
All  joints  are  double  nutted. 

By  referring  to  the  general  plans  of  the  standard  engines 
on  pages  155  to  158,  it  will  be  seen  that  the  boilers  are  sup- 
ported from  the  mud  rings  by  flexible  plates  In  the  case  of 
the  passenger  engines,  by  flexible  plates  and  sliding  bearings 
in  the  case  of  the  consolidation  engines  and  by  sliding  expan- 
sion supports  in  the  case  of  the  switchers.  In  the  design  of 
these  frames  specially  careful  attention  was  given  to  the  frame 
splices. 

The  courtesy  of  Mr.  W.  V.  S.  Thorne.  director  of  purchases 
of  the  Harriman  Lines,  In  supplying  this  Information  Is 
acknowledged,  and  that  of  the  Baldwin  Locomotive  Company 
In  furnishing  the  drawings. 


Automatic  Re<  oBnixc  I.nstbuments  for  Power  Plants. — 
One  of  the  best  devices  for  the  control  of  a  power  plant  Is 
the  automatic  recording  Instrument  recording  steam  pressure, 
voltage,  current  wattage,  temperature  on  heating  systems, 
pump  speeds,  etc.  The  most  important  in  an  ordinary  power 
house  are  the  steam  pressure  chart  and  voltage  chart;  the 
former  records  conditions  in  the  boiler  room,  the  latter,  con- 
ditions in  the  engine  room.  The  pressure  line  cannot  be  good 
unless  the  water  level  and  fires  are  attended  to,  nor  can  the 
voltage  line  be  correct  if  the  switchboard  is  neglected.  It  Is 
excellent  practice  to  require  that  a  written  explanation  of  any 
irregularity  in  these  charts  be  pinned  to  the  chart,  and  an 
engineer  or  fireman  with  a  too  frequent  repetition  of  bad  charts 
should  be  discharged. — O.  M.  Campbell,  Engineers'  Society  of 
Western  Pennsylvania. 


From  the  beginning  of  locomotive  valve  gears,  countless  ic 
vices  have  been  proposed  affecting  either  the  valve  or  the  ;   ai 
which  gives  it  motion,  whereby  the  card  may  be  made  la.  ei 
than   that  which   results   from   the   normal   link-driven  p    in 
valve.    A  typical  card  is  shown  at  A.    Concerning  such    ie- 
vices,  I  would  note  that  it   is  usually  assumed,  though    ne 
assumption  is  erroneous,  that  anything  which  Increases     le 
area  of  an  indicator  card  is  desirable.    For  example.  In     le 
engraving,  for  20  per  cent,  cut-off  and  a  speed  of  40  miles  in 
hour   (card  A)   the  plain  outline  is  the  normal  card  aro.  lu 
which  has  been  drawn  a  so-called  improved  card.     The  dit    r- 
ence  is  the  shaded  area,  and  is  presumably  the  result  of  Mie 
adoption  of  some  new   form   of  gear.     Obviously,  the  shaciijd 
area  represents  increase  of  power.    The  first  mistake  that  is 
made  concerning  the  change  is  that  the  increase  in  power  *e- 
sults  in  no  expense.    Again,  while  the  truth  of  the  preceding 
statement  may  be  admitted,  it  is  often  urged  that  one  may 
measure   pressure  and  volume   represented   by  two  indicafor 
(tards  such  as  are  shown  by  these  cards   and  derive  there- 
from an  estimate  of  the  relative  amount  of  steam  used  i)or 
horse  power  per  hour  under  conditions  which  each  represent. 
Such  estimates  are,  in  fact,  fairly  reliable  when  made  betweoa 
cards  agreeing  closely  in  form,  and  when  all  conditions  of 
running  are  the  same,  but,  as  a  general  proposition,  nothing 
is  more  misleading.     If  there  are  differences  in  speed,  or  iu 
Initial  or  final  pressure,  or  In  the  number  of  expansions,  the 
percentage  of  the  total  amount  of  steam  used  which  is  showu 
by  the  Indicator  will  change.     Anything  which  may  produce 
a  change  In  the  temperature  of  the  metal  of  the  cylinder  ;it 
any  one  point  in  its  cycle  Is  likely  to  produce  changes  in  the 
whole  cycle.    As  is  well  known,  a  considerable  percentage  of 
the  steam  drawn  from  the  boiler  for  each  stroke  of  the  engine 
condenses  on  entering  the  cylinder.     While  the  Interchange  c;' 
heat  causes  some  change  in  the  amount  of  water  In  the  cyl- 
inder as  the  piston  proceeds  on  its  course,  by  far  the  larg'r 
part  of  the  Initial  condensation  continues  In  the  cylinder  until 
the  exhaust  port  is  open,  when  it  flashes  Into  steam  and  dis- 
appears with  the  exhaust."    While  the  process  Is  a  complicated 
one,  and  cannot  within  the  limits  of  the  present  paper  be  ac- 
curately defined,  the  fact  is  that  any  change  In  the  form  of 
any  line  bounding  an  indicator  card  has  its  effect  upon  the 
amount  of  steam  which  must  be  admitted  to  make  up  the  lo?s 
due  to  initial   condensation.    A  change  In  the  cycle  remoi  ■ 
from   the  period   of  admission   may   have  as  pronounced  a  ' 
effect  on  the  quantity  of  steam  required  as  a  change  in  th 
period  of  admission  itself.     There  is.  In  fact,  no  way  to  mea  ■ 
ure  performance  of  a  steam  engine  but  by  weighing  of  th 
feed  or  the  exhaust.     Again,  a  further  illustration  of  the  fa< 
that  the  mere  increase   in  the  area  of  an  indicator  card  i 
not  significant.  Is  to  be  found  In  the  ease  with  which  such  ir 
crease  of  area  may  be  secured.     In  locomotive  practice  It  i 
quite  unnecessary  to  adopt  a  new  gear.     If,  under  the  cond! 
tions    prescribed,    the   normal    card     (see    engraving)    Is   nc 
large  enough  for  the  work,  the  reverse  lever  may  be  advancer 
on  its  quadrant  until  the  cut-off  is  35  per  cent,  of  the  strok 
instead  of  20,  whereupon,  in  this  particular  case  the  norma 
card  becomes  equal  in  size  with  the  card  representing  an  as 
sumed  improved  gear.    The  real  question,  therefore,  may  gen 
erally  be  stated  as  follows:   Is  the  Improved  card  at  20  pc: 
cent,  a  better  card  than  the  normal  card  of  equal  area  at  3' 
per  cent,  cut-off?    Will  the  former  yield  a  horse-power  upor 
the  expenditure  of  less  steam  than  the  latter?    It  Is  upon  thi- 
latter  statement  that  the  argument  rests.     No  device  which 
seeks  to  improve  the  steam  distribution  in  a  locomotive  ca:i 
succeed  which  does  not  save  steam  when  compared  with  de- 
vices now  in  use.     In  proportion  as  it  saves  steam,  it  both 
increases  the   efficiency    of  the   engines  and    increases    their 
maximum  power,  for  since  the  boiler  capacity  Is  limited,  a 
pound  of  steam  saved  Is  a  pound  of  steam  available  for  addi- 
tional services. 
Turning  now  to  a  consideration  of  the  margin  upon  which 
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•  who  would  improve  valve  gears  have  to  work,  it  must  be 
lied  that  it  is  not  large.  Results  have  already  been 
.•d  which  prove  that  the  locomotive  with  all  its  wire 
Aing,  gives  a  horse  power  on  less  than  24  lbs.  of  steam  per 
This  is  near  the  minimum.  From  this  performance  of 
uple  locomotive  having  normal  valve  gear  with  its  narrow 
oiieniiigs  and  wire  drawing  effects,  we  may  turn  to  the 
iss  engine,  the  action  of  which  is  generally  accepted  by  all 
overs  of  locomotive  valve  gears  as  a  standard  of  perfec- 
Such  an  engine,  with  its  large  port  opening,  its  prompt 
iij4  .t^ment  of  the  valves,  can  in  fact  be  relied  upon  to  give  as 
gi,.  !  H  performance  as  engines  having  any  other  type  of  valve 
i;,  (jperaling  under  similar  conditions  of  speed  and  pres- 
.su  .  Corliss  engines  having  cylinders  which  are  comparable 
ill  jze  with  those  of  locomotives  and  which  when  under  a 
siui'lar  range  of  pressure  are,  however,  not  common,  and 
heii'e,  it  is  not  easy  to  command  data  for  the  proposed  com- 
parison. Generally  simple  Corliss  engines  work  under  a  lower 
jtri  ssure  than  locomotives.  The  best  performance  of  which 
1  lave  been  able  to  find  record  of  a  simple  Corliss  engine  ex- 
hii listing  into  the  atmosphere  is  that  of  an  18  x  48  Harris- 
Corliss  engine,  for  which  the  steam  consumption  was  23.1) 
U.S.  per  hour.  The  steam  pressure  supplied  this  engine  was 
only  96  lbs.  by  a  gauge.  On  the  basis  given  the  engine  should, 
wlicn  supplied  with  steam  at  180  lbs.,  which  is  the  pressure 
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uiiiler  which  the  locomotive  data  were  obtained,  require  less 
llian  23  lbs.  of  steam  per  horse-power  per  hour.  Straining 
•  tif  facts  applying  to  the  two  classes  of  engines  as  widely 
ii|iiirt  as  a  knowledge  of  existing  data  will  possibly  permit, 
\^  '•  may  assume  that  a  Corliss  engine,  if  given  the  advantages 
'I  ilie  high  steam  pressure  and  high  piston  speed  common  in 
locomotive  service  may  give  a  horse-power  hour,  or  approxi- 
mately 8  per  cent,  less  on  the  consumption  and  2  lbs.  less  of 
•  am  than  the  locomotive.  This,  then,  is  the  margin  upon 
wliich  those  who  seek  to  improve  the  locomotive  valve  gear 
iMiist  expect  to  work.  While  it  is  well  worth  attention,  it  cau- 
;  lit  revolutionize  practice. 

I  am  aware  that  this  statement  is  in  conflict  with  the  experi- 
'  it<es  of  many  men  who,  having  been  interested   in  special 
-tar,  have  found  them  to  be  10,  20  and  even  30  per  cent,  more 
■  ffi«ient  than  the  link  motion  they  have  displaced.     A  care- 
til  examination  of  such  cases,  however,  will  not  fail  to  dls- 
lose  the  fact  that  the  normal  gear,  which  is  made  the  basis 
■t"  comparison,  was  either  poorly  designed,  or  in  poor  condi- 
ion.  and  hence  the  results  are  misleading.    Obviously,  where 
wo  systems  are  involved,  comparison  should  be  based   upon 
lie  best  type  which  can  be  selected  of  each. 

Valve  Setting. — While  somewhat  apart  from  the  purpose 
"f  my  discussion,  I  cannot  refrain  from  making  brief  refer- 
<-nce  to  the  matter  of  valve  setting,  for  which  the  engraving 
furnishes  a  most  admirable  text.  Experience  both  upon  the 
testing  plant  and  upon  the  road  has  shown  that  in  setting 
valves  care  should  be  taken  to  avoid  excessive  lead  at  running 
•iit-offs.  Whenever  the  setting  is  such  as  to  give  a  loop  in  the 
'op  of  the  card  such  as  that  which  appears  in  the  cards  of  the 
■eft  hand  column,  it  is  safe  to  conclude  that  there  is  too  much 
It'ad.    Iff?  reduction  will  increase  the  economy  with  which  the 


engine  will  work  at  the  cut-off  in  question.  Experience  also 
has  shown  that  it  is  profitable  so  to  reduce  the  lead  as  to  avoid 
the  loop  at  running  cut-offs,  even  though  there  is  negative 
lead  for  the  longer  valve  travels.  An  examination  of  the 
cards  is  of  interest  in  this  connection.  The  cards  at  15  per 
cent,  cut-off  already  referred  to,  present  too  much  lead,  but 
the  cut-off  in  question  is  really  shorter  than  that  at  which  any 
locomotive  should  be  operated,  and  if  it  be  assumed  that  these 
cards  represent  conditions  which,  is  not  impracticable,  are 
undesirable,  which  is  the  fact,  the  next  column  of  cards  at 
20  per  cent,  cut-off  may  be  accepted  as  those  of  shortest  cut-off. 
Here  the  loop  has  disappeared  and  the  form  of  these  cards 
may  be  accepted  as  that  which  attends  a  satisfactory  degree 
of  efficiency.  With  the  valves  thus  set,  it  is  interesting  to 
note  that  at  the  longest  cut-off  of  the  series,  namely,  that  of 
o5  per  cent,  stroke  the  lead  is  insuflScient  to  sharpen  the  ini- 
tial corner  of  the  card,  which,  upon  the  diagram  appears 
rounded.  This,  however,  should  create  no  concern,  since  the 
cards  which  are  here  presented,  were  obtained  under  condi- 
tions which  have  been  proven  to  be  highly  efficient. — From  a 
paper  read  before  the  Southern  and  Southwestern  Railway 
Club.  v^ ';'■-.  r;^,-  .-■■/:-::•■■ 


PAPER  AND  PAINT   FOR  STEEL   WORK. 


An  interesting  experiment  in  the  use  of  paraffin  paper  and 
paint  to  protect  steel  work  has  been  going  on  for' some  time 
at  the  Jersey  City  station  of  the  Pennsylvania  Railroad.  At 
the  recent  meeting  of  the  American  Society  for  Testing  Ma- 
t*^rials  Mr.  L.  H.  Barker  presented  interesting  details  of  this 
investigation.  The  steel  work  was  first  carefully  cleaned  by 
wire  brushes  and  a  certain  kind  of  tacky  paint  was  applied. 
The  paper  was  then  tightly  pressed  upon  the  painted  surface 
with  slightly  lapping  joints.  Over  the  paper  the  second  coat 
of  paint  may  be  immediately  applied  without  waiting  for  the 
inside  coat  to  dry.  A  great  saving  is  effected  by  this  method 
by  necessitating  but  one  scaffolding.  The  experiments  have 
extended  over  three  years,  and  are  considered  of  too  short 
duration  to  determine  the  value  of  the  paper  as  a  protection 
for  iron  and  steel.  They  have,  however,  shown  very  satisfac- 
tory results  thus  far.  Mr.  Barker  believes  that  the  experi- 
ments prove  the  fact  that  in  the  case  of  smoke  and  gases  corro- 
sion begins  froni  beneath  the  paint,  and  not  from  in  front  by 
the  disintegration  of  the  paint.  The  paper  apparently  pre- 
vents the  access  of  water  to  the  metal,  and  Dr.  Dudley's  care- 
ful experiments  have  shown  that  all  paints  seem  to  be  pervious 
to  moisture.  After  two  years  and  three  months  exposure  to 
smoke  and  gases  the  paper  and  the  first  adhesive  coat  were 
intact,  and  in  places  where  the  paper  was  removed  for  exam- 
ination the  adhesive  coat  was  not  yet  dry,  and  the  surfac** 
of  the  steel  was  the  same  as  when  first  painted. 


Steam  Tubbines  in  Marine  SEK>ncE. — Mr.  William  Gray,  in 
a  paper  before  the  Institution  of  Naval  Architects  (England), 
records  interesting  results  of  trials  of  the  Midland  Railway 
turbine  steamers  as  compared  with  exactly  similar  ships 
driven  by  reciprocating  engines.  For  a  speed  of  19.5  knots 
the  turbine  steamer  saved  9.4  per  cent,  of  coal,  and  at  other 
trials  the  same  turbine  steamer  saved  8.5  per  cent,  of  coal 
over  other  vessels  with  reciprocating  engines  at  a  speed  of 
19.3  knots.  Mr."  Gray  says:  "Speaking  generally,  therefore, 
the  performance  of  the  turbine  steamers,  specially  the  'Manx- 
man,' have  been  greatly  superior  to  those  of  the  steamers 
fitted  with  recijjrocating  engines."  Mr.  Gray  believes  that  the 
only  real  inferiority  of  the  turbine  vessels,  which  lies  in  the 
difficulty  of  manoeuvring  in  narrow  channels,  can  be  over- 
come by  increasing  the  backing  power  by  making  the  reversing 
turbines  more  powerful.  He  shows  the  difference  in  the 
weight  of  machinery  to  be  about  fi  per  cent,  in  favor  of  the 
turbines,  and  the  difference  in  initial  cost  of  the  turbines  as 
compared  with  the  reciprocating  engines  lYj  per  cent,  of  the 
total  cost  of  hull  and  machinery. 
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75-TON  STEEL  FLAT  CAR. 


F1TT8BURGU    &    LAKE    ERIE    BALLBUAD 
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The  Pittsburgh  &  Lake  Erie  Railn  ,i 
has  recently  built  at  its  McKees  Ro(  ^ 
shops  two  150,000-lb.  capacity  flat  ca  ,, 
which  were  especially  designed  ;  r 
carrying  heavy  and  large  irregul  i 
shaped  castings.  The  makers  a  a 
users  of  large  castings  in  the  Pii  > 
burgh  district  were  asked  to  furni  ii 
dimensions  and  weights  of  their  la: . 
est  castings,  and  an  examinati  ii 
showed  that  the  car  might  have  o 
carry  the  greater  part  of  the  load  dis- 
tributed over  a  comparatively  simW 
space  near  its  center,  and  that  1)- 
cause  of  the  size  of  some  of  the  cas- 
ings and  the  clearances  to  be  observ»  .i 
the  distance  from  the  top  of  the  mil 
to  the  top  of  the  floor  would  have  lo 
be  about  42  ins.  While  the  car  is  nout- 
inally  of  150,000  lbs.  capacity,  it  is 
designed  to  carry  this  weight  distrib 
uted  over  a  distance  of  four  feet  at  iis 
center,  and  will,  of  course,  carry  safeix 
a  much  greater  load  if  distributed  ov<'i- 
a  greater  area.  Several  radical  dc 
partures  from  ordinary  steel  c^r  d<' 
sign  will  be  noted.  The  construction 
is  necessarily  very  heavy,  and  this  is 
especially  true  of  the  bolsters,  becaiisi' 
of  their  restricted  height.  The  light 
weight  of  the  car  is  48,200  lbs. 

The  car  is  30  ft.  long,  9   ft.  6  ins 
wide,  and  the  distance  between  truck 
centers  is  20   ft.       The   body  bolsters 
are  continuous.     The  center  and  inter 
mediate  sills  between  the  bolsters  ar<' 
built    up    of    7-16-in.    plate,    with    tw 
f)  X  2\<i  X  %-in  angles,  riveted  at  bet  it 
the  top  and  bottom,  forming  a  beam 
of  I  section.    The  side  sills  are  of  tho 
same    construction,    except    that    thtj 
7-lG-in.  plate  and  the  two  outside  an 
gles  extend  the  full  length  of  the  car. 
as  shown  in  the  drawings.    The  sills 
are  20  Ins.   deep  for  a  distance  of    l 
ft.  at  the  middle  of  the  car,  and  taper 
to  13  ins.  at  the  bolsters.    The  center 
and     intermediate    sills    are    tied    to 
gether  at  intervals  of  about  4  ft.  by 
malleable  iron  filling  blocks,  while  the 
intermediate  and  side  sills  are  tied  b\ 
10-in.  channel  irons.     The  intermediate 
and  center  sill  extensions  beyond  the 
bolsters  are  13-in.  channels.    The  end 
sill   is  a  13-in.  channel,  and   it  is  sc 
curely  braced  at  its  ends  by  the  8-in 
channel  braces  which  extend  from  tht 
intermediate   sills   and    by    the    %-in 
gusset   plates    at   the   corners   of   tlu- 
car.        The    y^-in.    deck   plates    which 
cover  the  entire  car,  and  are   riveted 
to  the  sills,  bolsters  and  cross-braces, 
add  greatly  to  its  strength  and   stiff- 
ness. 

The  body  bolster  Is  of  box  section, 
built  up  of  plates  and  angles.  The  top 
and  bottom  members  are  of  1%  x  14- 
in.  iron,  while  the  side  plates  are  l-i 
in.  thick.    The  four  angles  are  5  x  5  x 
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75-TOX    STEEL   FLAT    CAB. 
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BODY  BOLSTEB — 75-TON    STEEL  FLAT  CAB. 


%  ins.  The  bolsters  are  13  ins.  deep  at  the  center  and  10  ins. 
at  the  ends.  The  webs  of  the  sills  are  securely  attached  to 
the  bolsters  by  the  heavy  angles,  while  the  flanges  of  the 
sills  are  riveted  to  the  Vi-in-  deck  plates  and  the  M:-in.  cover 
plates  at  the  bottom  of  the  bolsters. 

A  194-in.  plank  floor  covers  the  steel  plates,  and  is  held  in 
place  by  the  V^  x  3-in.  iron  straps.  The  1%-in.  holes  through 
the  floor  are  for  bolts  or  straps  to  hold  the  blocking  and  cast- 
ings in  place.  v      -v   : 

The  truck  is  of  the  arch  bar  type,  and  is  notable  because 
of  its  heavy  construction.  The  top  arch  bars  are  1%  x  C  ins., 
the  lower  ones  1%  x  6  ins.,  and  the  tie  plates  are  %  x  6  ins. 
Steel-tired  wheels,  20  ins.  in  diameter,  are  used  because  of  the 


low  height  of  the  car  and  the  fact  that  it  is  necessary  to  re- 
duce the  truck  wheel  base  to  a  minimum  in  order  to  secure  the 
necessary  strength.  The  truck  journals  are  C%  x  11  Ins. 
The  bolsters  are  of  cast  steel,  and  were  designed  and  made 
by  the  American  Steel  Foundries  Comi>any.  \  j,^.^;^  f,f  f.^^ 
double  coil  springs,  5%  ins.  in  diameter  and  C  ins.  high,  sup- 
ports the  bolster  at  each  end.  The  lower  center  plate  and  side 
<>earings  are  cast  integral  with  the  bolster.  The  distance 
from  the  top  of  the  rail  to  the  top  of  the  truck  bolster  !.'?  only 
24%  ins.  We  are  indebted  for  information  and  drawings  to 
Mr.  L.  H.  Turner,  superintendent  of  motive  power,  and  Mr. 
"W.  P.  Richardson,  mechanical  engineer. 
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TBUCK — 75-TON    STEEL    FLAT    CAB. 


ANGUS  LOCOMOTIVE    AND    CAR   SHOPS,  MONTREAL. 


Canadian  Pacihc  Railway, 


VIIL 


(For  previous  article  see  page  219.) 

The  grey  iron  foundiT  Is  122  by  342  ft.,  and  is  located  near 
the  lofomotive  shop,  with  one  end  against  the  midway.  This 
biiildiiiK  provides  a  central  floor  with  a  crane  span  of  57  ft., 
served  by  u  10-ton  crane.  The  central  portion  lias  a  clear 
height  of  2!>  ft.  under  the  roof  trusses,  and  the  lower  faces 
of  the  crane  runways  are  20  ft.  above  the  floor.  The  two 
wings  are  :U)  ft.  wide  and  IG  ft.  high.  As  shown  in  the  plan, 
one  wing  provides  for  a  chip|)ins  and  tumbler  room,  an  office, 
pattern  storage,  rooms  for  blowers,  sand  and  facing;  and  the 
other  for  tlie  cupolas,  four  core  ovens  and  core  room,  and  a 
large  space  for  the  flask  maker.  The  cupola  room  has  a 
second  story  with  a  heavily  constructed  platform,  which  con- 
stitutes the  charging  floor.  This  floor  is  extended  into  the 
yard,  a  distance  of  14  ft.  G  ins.,  connecting  with  a  platform 
upon  which  the  out-of-door  crane  delivers  j)ig  iron  and  coke. 
This  yard  crane  has  a  si»an  of  CO  ft.  and  reaches  the  stock 
piles.  The  engravings  show  the  j)lan  of  the  foundry,  and  sec- 
tion and  the  plan  of  the  charging  room.  This  building  pro- 
vides a  total  ground  area  Of  42,475  sq.  ft.,  and  has  a  ca- 
pacity for  ry()  tons  daily.  One  of  the  engravings  illustrates 
the  interior  of  the  building,  showing  the  central  portion, 
where  the  heavy  work  is  done.  This  view  was  taken  look- 
ing toward  the  midway.  It  shows  two  of  the  core  ovens 
at  the  left.  A  monitor  with  a  glass  roof  e.\tends  the  full 
length  of  the  building,  and  in  addition  to  this  an  upper  row 
of  windows  over  the  crane  runways  gives  an  unusual  amount 
of  light  for  a  foundry.  The  ultimate  capacity  of  this  foundry 
is  to  be  75  tons  per  day. 

CUKY     IKON     FOCNDKY     KCifll'MKNT. 

No.    9',^    Whiting  cupola. 
No.  7  Whiting  cupola. 


N"o.    7    Uoot  blower 

Two  truclt  ladles  for  slag;   capacity,  1,500  lbs. 

One  9  by  14  by  8  ft.  6  ins.  core  oven. 

Three  i)  by   18  by  8  ft.  6   Ins.   core  ovens. 

Four  tore  oven   cars,  C>   by   8  ft. 

Four  core  oven  cars,  5  by  6  ft. 

Twelve  charging  cars,   3   tons   capacity,    24    ins.   gauge. 

Two  48-in.   turn-tables   for   charging   platform. 

Two  dump  bucket.s,  4  ft.  6  ins.  diameter  by  4  ft.  deep  for  yard  crane. 

One  3-niotor  travelling  crane,  10  ton^  capacity,  for  foundry. 

One  S-motor  crane,   10   tons  capacity,    for  yard. 

One  2-motor  3-ton  crane,  for  core  room. 

Wjikkl  Foundry. — This  foundry  is  conveniently  arranged 
and  located  near  the  freight  car  and  truck  shops.  It  is  107 
by  187  ft.  in  size,  and  divided  into  three  transverse  sections. 
The  cupolas  are  In  a  room  90  ft.  long  by  27  ft.  wide,  with  the 
charging  floor  above.  This  building  covers  an  area  of  24,516 
sq.  ft.  At  one  end  the  annealing  pits  and  storage  spaces  are 
provided  for  with  a  floor  4  ft.  above  that  of  the  molding  floor. 
From  this  a  1%-ton  electric  crane,  with  a  span  of  37  ft.  6  ins., 
covers  the  entire  area.  The  molds  are  placed  in  transverse  rows 
with  a  travelling  hoist  over  each  row,  and  at  the  end  of  the 
rows  of  molds  narrow-gauge  tracks  carry  the  ladles  from  the 
cupola.  This  foundry  was  built  for  a  capacity  of  300  wheels 
per  day,  which  are  poured  on  fifteen  floors  of  twenty  wheels 
each.  Two  cupolas  are  provided  for  use  alternately.  The  hot 
wheel  cars  are  arranged  in  a  train  of  four  to  receive  the 
wheels  at  the  lower  end  of  the  floors  when  transported  by 
the  transverse  travellers.  The  wheel  breaker  and  stock  are 
in  the  rear  of  the  building,  convenient  to  the  elevator  reach- 
ing the  charging  floor.  The  line  engravings  show  a  longi- 
tudinal section  and  plan  and  the  interior  view  of  this  foundry. 
A  small  detail  drawing  shows  the  runway  hangers  for  the 
carriers  and  molding  floors. 

Equipment  fok  the   Car  Wheel  Foundry. 
Fifteen  belted  floor  carrier.-^. 

Two   8-ton    re'^ervoir   ladles,    with   D.    C.   motor  and  controller. 
Four  ladle  trucks  making  a  train. 
One  puller   machine   for  ladle  transfer. 
Ten   pouring  ladles,  800   lbs.   capacity. 

One  puller  machine  for  wheel  transfer,  T).  C.  motor  and  controller. 
Four  wheel   trucks,   a  continuous  tra.in. 
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FLOOR  PLAN  OF  WHEEL  iXJUNDRT. 
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One  3-motor   D.   O.  electric  pitting  crane. 

Sixty-four  annealing   pits   for  20   wheels   each. 

No.    9  Va    Whiting   cupola. 

Two  core  ovens,  9  by  15   ft. 

Four  core  oven   cars. 

No.   7   Root  blower,  direct  connected  with  D.  C.  motor. 

Ten    48-in.    turn-tables. 

Twenty  3-ton  trucks. 

Pneumatic   wheel    breaker.  ' 

One  double  cage  3-ton  electric  ele%'ator. 


The  floor  cranes  are  of  1,500  lbs.  capacity,   running  upt>n" 
tracks   lOG    ft.    long.     A    line   shaft   furnishes   power   for   tl  ' 
hoisting  machine,  the  gearing  of  which  is  operated  by  straij;!  ' 
and  cross   belts,   the   travellers   being   fitted   with    '(.-in.   wi' 
rope.     The  lift  is  12  ft.     The  travelling  gearing  is  located  no;t 
the  hoisting  gearing,  and  attached  to  the  trusses,  the  mecha: 
ism  being  reversible,  consisting  of  friction  gearing,  driving  an  ; 
curved  face  friction  drums,  which  carry  the  endless  pull  in 
rope  attached  to  the  trolley.     The  reverse  movements  of  il 
trolley   are   obtained    by   setting   the   friction    wheel   again 
either  of  two  friction  pulleys.    The  trolleys   have  cast  in 
frames  and   run  on   I   beam  tracks,  as  shown   in  the  engni 
ing.     The    ladle    trucks    have    structural    steel    frames    lar;^ 
enough  for  two   800-lb.    ladles.    These  trucks   are   connect* 
together  to  form  a  continuous  train,  and  are  used  foi"  carry 
ing  molten  metal  across  the  front  of  the  floor.     This  train  . ' 
operated   by   a  puller  machine,   which    is  driven   by   a   moto 
The  wheel  trucks  have  cast  steel  frames,  arranged  to  recei\ 
the  hot  wheels  in  an  inclined  position  from  the  floor  crane. 
The  pitting  crane  is  fitted  with  a  special  trolley,  having  tw< 
hoistin.g  blocks  and  arranged  to  handle  two  wheels  at  a  tini' 
Tht:  annealing  pits  are  of  tank  steel,  with  3-16-in.  sides  an 
heads.       Equipment   for  this  foundry  was  furnished   by   tli 
Whiting   Foundry  Equipment   Company,  Harvey,  111. 
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ATLANTIC  TYPE  PASSENGER  LOCOMOTIVE,  WiTH 

SUPERHEATER. 


Chicago,  Rock   Island   &  Pacific  Railway, 


The  proposed  standard  locomotives  recommended  by  the 
power  committee  of  the  Rock  Island  System  were  presented 
in  outline  in  this  journal  in  March  of  this  year,  page  S4.  On 
page  282  of  the  August  number  the  Pacific  type  passenger 
locomotive  was  illustrated. 

Ten  Atlantic  type  passenger  locomotives  have  been  built 
by  the  Schenectady  works  of  the  American  Locomotive  Com- 
pany, one  of  which  is  shown  in  the  accompanying  photograph. 
Two  of  these  are  equipped  with  Cole  superheaters.  These 
locomotives  are  for  fast  passenger  service,  and  are  similar 
to  earlier  ones  which  have  been  running  very  successfully 
on  the  Chicago  &  Eastern  Illinois.  After  the  completion  of 
certain  grade  reductions  the  present  driving  wheels  may  be 
replaced  by  79-in.  wheels.  These  locomotives  have  12-in.  pis- 
ton valves,  straight  boilers,  deep  fireboxes  and  rigid  trailer 
trucks  with  outside  journals.     The  superheater  has  a  heating 


Exhaust   pipe , ......Single,    5%  Ins. 

Smokestack,     diameter '. . . . .  >.  i  .  iv...  .i..  .  i  .  .- 18  Ins. 

Smokestack,  height  above  rail.  .  .. ; . .  :^  ^ . . .  .: .  v .  *' 15   ft.   l^s  >ns. 

Centre    of    boiler    above    rail. 108  Ins. 

TKNDEK. 

Tank     ,. ..»  .;..*'. , .>-•-•><»•.-  •  •  •  •  Wate^r     bottom 

Frame .'; .  >  . . ; . . ; ,  , .»,,.. v.'.'. . .  .  .13-in.   channels- 

WheeLs,    diameter . ...;  .•.•..],■.  ,^ .^6    ins. 

".Journals,    diameter    and    length.  ....,ii»v.T,\,, 5%     by  "  10    Ins. 

Water   capacity    -..»,..  . .  v  . , .,  . ->  -v.... ;  ,->  »^  .  4.....»-.7.ooo    gal-. 

Coal    capacity     ■.,'. .', ; .....  V, . .'. . . ; ; . ;  i , . . ;. . ; . .  .12     tons. 


COST  OF  POWER. 


The  following  figures  are  taken  from  a  paper  on  "Gas  as  a 
Motive  Power  and  Its  Relative  Cost,"  read  before  the  Canadian 
Society  of  Civil  Engineers  by  Mr.  W.  H.  Laurie.  Considering 
the  cost  of  fuel  only,  the  relative  cost  per  brake  horse-powei 
per  annum  of  power  developed  by  gasolene,  steam  and  gas 
engines  is  as  follows: 


t  «  *.*^  *  ^  w*  ••-.*«■<<•.< 


OasolJne   engine    

lIluminatinK  ga.s  with  modern  gas  €ngine.  .V,,.i, 

Steam  engine    •  *  .  •  -  •:.  .i  • 

Semi-water   gas    from   anthracite   coal...  .••'...■.  ■..•.'.. 

Somi-water  gas  from  ga-s  coke.  .  ; '. . . . .,.!,.,. . . , 

Water  and   producer   gas    (bituminous   coal)  .'♦  .,>,,,%. 


.  •.-.•••  . 


.78.00 
.46.80 
.37.44 
.  7.80 
.  5.74 
.    5  00 


ATLANTIC    TYPE    PASSENGEB    I/>CO MOTIVE CHICAGO.    ROCK    ISLAXD     <fc  PACIFIC   R-MLWAV. 


)J 


^ 


/ 


surface  of  338  sq.  ft.  in  54  3%-in.  tubes.    The  leading  dimen- 
sions are  as  follows: 

ATLANTIC    TYPE    PASSENGER    LOCOMOTIVE    WITH 
SUPERHEATER. 

Chicago,   Rock   Island  &   Pacific   Railroad. 

gk.neral  data- 

Cauge     4    ft.    8Vi    ins. 

Service    *  . . .  • Passenger 

Kuel     - .';V;Va  .  Bituminous    coal. 

Tractive   power    , ......  -,»  .  .  .  .'v 24,700   lb- 
Weight    in    working   order *•; .  ..ii  .- isv^v 185,000  lbs. 

Weight    on     drivers • ,. . . . .  .104,100   ll)s. 

Weight  of  engine  and   tender  in   working  or#er.  ..,..'., "i.  .323,850  lbs. 

Wheel    base,    driving 7    ft. 

Wheel    ba.se,    total 27    ft.    5  Vj    i"s. 

Wheel  base,  engine  and  tender 57  ft.  1  ^/.    ins. 

RATIOS. 

Tractive    weight    -i-    tractive    effort .,,.>^.... .  .4.2 

Tractive    effort    x    diam.    drivers    -v-    heating    surface.  ...•..;.■....■;■.  .754 

Heating    surface    -^    grate    area....,^.. ..>.*...• 533 

Total    weight   -:-   tractive   effort «ii;'.  • .-.•i 7.49 

CYLINDERS. 

kind     Simple,    piston    valve. 

Diameter    and    stroke 21    by    26    ins. 

Piston    rod,    diameter 3%    ins. 


Kind    

(•reatest  travel. 
Outside  lap.  .  .  . 
Lead    


VALVES. 


V4     5n. 


, Piston. 

,. ....  .6     ins. 

.-,'..^....1    in. 

at    Vi    stroke. 

WHKKLS. 

Driving,    diameter  over   tires ...,...,...,»...■..,..  .73  ins. 

Driving,    thickness    of    tires -.,...^, ••»»■'►,..*..  .3*4  ins. 

Driving    journals,    main,    diameter    and    length;  iv...,>*  .9%    by    12  Ins. 

V:ngine    tru<k    wheels,    diameter ,;/..> 33  ins. 

iCngine    truck,    journals ....:.>.,  ..vv;..».... ..  .6    by    12  ins. 

Trailing    truck    wheels,    diameter.  . .....,» .Vi.'-.i*  •• -45  ins 

Trailing    truck,    journals ..;; 8    by    14  ins. 

BOILKR. 

Style .  •  ....  . . .  ,,  Straight     top. 

\Vorking   pressure    .i  .»;,';>  ;i.V.... .  .  .    185    lbs. 

Outside  diameter  of  first  ring.  . .  ..,.,..^.  ..,;,•,  .i.i'ji 72  ins- 

Pirebox,    length    and   width.  ...».  :.^\.«>  ••  "V.iiv' ^^'    *'>'    ^    'n*^- 

l-'irebox    plates,    thickness V;.,* v-  .......%    and    nH^fi    in. 

Firebox,    water    space ii'. 4 %     Ins. 

Tubes,  number  and  outside  diameter.  ...  T.  ......  173,  2-ln.  :   54.  S'A-in. 

Tubes,   gauge   and   length 11,    1 «    ft-    long. 

Heating   surface,   tubes 2.227   sq.   ft. 

Heating    surface,    firebox 1*^2    sq.    ft. 

Vieating   surface,    total 2.389     sq.     ft. 

Superheater     heating     surface 338     sq.     ft. 

Grate   area    **-8   sq.    ft. 


These  figures  are  based  upon  the  following  assumptions:  A 
j^ear  is  taken  as  312  days  of  10  hours  each;  one-eighth  of  a 
gallon  of  gasolene  is  required  per  b.h.p  hour  at  20  cents  per 
gallon;  an  average  of  15  cu.  ft.  of  illuminating  gas  is  require<l 
per  b.h.p.  hour  at  $1  per  1,000  cu.  ft.;  an  average  of  six  pounds 
of  coal  is  required  per  b.h.p.  hour  with  automatic  high  pres- 
sure steam  engines  of  small  powers  with  coal  at  |4  per  ton; 
semi-water  gas  from  anthracite  coal  will  develop  a  b.h.p.  on 
one  pound  of  coal  in  the  generator  with  coal  at  $5  i>er  ton; 
semi-water  gas  from  gas  coke  will  develop  a  b.h.p.  hour  on 
.92  lbs.  of  coke  at  |4  per  ton;  water  gas  with  plants  of  500 
h.p.,  and  over  will  produce  a  b.h.p.  on  .80  lbs.  of  bitum- 
inous coal  at  $4  per  ton.  The  water  gas  system  is  esiiecially 
adapted  for  large  power  |)lants  and  except  under  spet-ial  con- 
ditions is  of  greater  capacity  than  required  for  small  units. 


1?SELESS  SpkcTaltiks. — If  you  glance  roun<i  at  the  work  of 
some  of  our  big  men,  you  will  be  surprised  to  see  how  many 
have  made  their  reputation  by  doing  one  small  thing,  but  do- 
ing it  well.  If  a  man  gets  to  the  front  in  one  narrow  sub- 
ject, the  world  credits  him  with  knowledge  of  all  the  rest. 
It  is,  however,  even  Easier  to  acquire  a  large  general  knowl- 
edge than  an  advanced  special  knowledge  of  one  narrow  sub- 
ject. The  specialty  must  not  be  too  narrow  eitlier.  1  remem- 
ber a  Scotchman  applying  for  an  oi>ening.  He  had  no  knowl- 
e<lge  of  electrical  work,  but  thought  it  was  easy  to  become  an 
electrician.  I  suggested  he  had  better  stick  to  his  own  line, 
in  which  he  admitted  he  was  really  at  the  lop  of  the  tree. 
He  said,  unfortunately,  eminent  as  he  was  in  it,  there  was 
just  then  no  opening.  His  specialty  was  "Turneop  anawlysis." 
He  could  analyze  a  turnip  Iw'tter  than  anyone  else  Jn  the 
country,  but  no  one  wanted  any  turnips  analyzed. — J.  Svoin- 
burne. 
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AMKIJK  AN'    i:N(JIXKF:n    AND    HAILROAT)    .TOUKXAL. 


HhHIIII^9I^^VS 


H../\/^/\./\./V  i: 


fr- 


olic   ."i  iiintor    I).    O.    ('lf<(rU-   pitliMK    ii";iiie. 

Si.Tty-fcur  anneiiliiig  pit-   for  -'•   wbe<?ls   oaih. 

Nil.    ;t'j     Whiting   cupnla. 

Two   c-on-  ovens,    !>   by    !'>    ft. 

Four  rorc  ovrn   car.--. 

Nil.    7    l£iH.t    ti|ow«T.   direct   tonniTti'd   vmiIi    I».   <'.    motor. 

■r»-ii    is-in.    turn-tables. 

Twenty   X-toii   truck.-. 

i*iiciiin.'itii     wIktI    broakt-r. 

Oiic   (joiiblf   (•  mo  3-ton   elettrii:  elevator. 


Thr    Moor   via  lies   art-   of    1,.')(mi    ihs.    «a|>a«-il  y,    running   ii| 
iratk.s    luii    ti.    loiiK.     A    line    shaft    ftirnishes    i»o\ver    for 
luii.si  iiijL;  nia(  liiiic.  I  he  jiearilij;  of  wliicli  is  oiK'ialed  i»y  sirai 
ami    <H!ss    ixlls.    Ill"    liavelleis   Immii>i    (illed    witli     '..-in.    v. 
rope.     The  lift  is  \1  ft.     The  tiavellinK  j^earinj;  is  Im-ated  w 
!lie  hoisting  jiearin,^,  atnl  aliaclied  to  the  tfusses.  ihe  inech. 
isin  hoiiifi  ix'versihle,  loiisisiiii^  of  frietion  .neaiiiig,  d^ivin^  ;■ 
itirved    fai'i'   fiiciion   dnitiis,    which   carry   the   endless   piilli 
rope   altaclied    to   the    l|-olley.      The    icverse    liioveliienls   of    ' 
trolley    are    ohiained    liy    set  I  ins    \\w    friction    wheel    a^ai' 
either   of    two    friction    pulleys.     The    tiolleys    have    cast    ii' 
frames  and    run  oti    I    lieatii   tracks,  as   shown    in   the  en.m; 
inj;.     The    hulle    trucks    have    slrncinral    steel    frames    lai 
<  noiif;h    for   two    soo-lh.    ladles.     These   trucks   lire    conne(  i 
together  t«)  foiiii  a  <<)tiiinnoMs  train,  atid  aie  used   for  carr 
ins;  nielien   im'lal  across  the  ficuit    of  Ihe  floor.     This  irtiiti 
operated    h.\    a    puller   machine,    which    is   driven    by    a    nioi< 
The  wheel  trucks  have  cast  steel  frames,  arran«e<l  to  recei 
Ihe  hoi    wheeU  in  an   inclineti  position  from   the  Hoor  craii 
The  piiiinj;  «-rane  is  tilted   with   a  special  trolley,  having  i^' 
hoistii!i;  blocks  and  arranued  to  handle  two  whecds  at   a  lin' 
Th«    annealin.:;  pits  are  of   lank  steel,   with  iMf.-iii    siijes  a!« 
heads.        Kqiiipnient    for    this   foundry    was    ftirnished    b\    ti' 
WhitiJij;   Foundry   Ecpiipment    Company,   Harvey,   111. 
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ATLANTIC  TYPE  PASSENGER  LOCOMOTIVE,  WiTH 

SUPERHEATER. 


C\hv\<;n,   RttCK   Isr.AM)   &   Pacii  u:   Raiiw.w, 


TIk'  iiro|)OSf(l  sliiiKlunl  loconiofives  rH«-«)iimioii(lo<J  hv  ilir 
l.nwcr  coininittee  of  tli«>  RorU  Island  Sysleni  were  |>res<»nlp«l 
ill  outline  in  this  journal  in  .Maich  of  lliis  yv.w,  pag*'  X4.  On 
jiauc  I'M'  of  tlio  Au.uusi  number  the  .Puriflc  tjiw  iKasseuger 
huonioiive   was  illustrated.  ■     .    ^  •_  <  ;      V 

'Pen  Atlantic  lyi»e  itassenp,ei'  loconjotivcs  havr  Iteoii  built 
l»\  ih«'  Schenectady  works  of  the  Aniei-ican  Locomotive  Com- 
iiaiiy,  one  of  which  is  shown  in  the  accom|)anyin;;  photograph. 

Two  of  these  are  eijuipped  with  Cole  sn|»erheaiers.  These; 
locomotives  are  for  fast  passenger  service,  and  are  similar 
lo  earlier  ones  which  have  been  running  very  successfully 
on  the  Chicago  &  Kastcni  Illinois.  After  the  completion  of 
certain  grade  reductions  the  present  driving  wheels  may  t»e 
rephued   by   7!»-in.   wheels.     These  locomolives  have    12-in.   pis 

1)11    valv.s.   straight    boilers,   deep    tireboxes    and    rigid    trailer 
MMuks  wiih  outside  journals.     The  s'uperhealer  has  a  heating 


Kxliau.^1  |ii|H-  .  .  v.  /;.";>  .v-.;i:. 
SiunkcsUirk.  iii;ini<tor.  .  ;  .,  ^ . ". 
.'^itiokostiiik.  ]i«'iKlit  alwivi!.  rati. 
<;nit r<v  of    boiler .  abov*    ra  i  1 .. , 


Tnnk    I:j.- 

Kiaiib- !.-. 

\Vln'i'l>.    <lia«lt'|cr,-. 
.I(nirnat<.    <panu-t«»r 
\Vat.r   >  ai<ai;ity  '^:  i'. 
•  "oat     <a|»a(ity'    .;•,■. 


TK>j.i>t:it. 


iftiif  'h-fif^p-. 


COST  OF  POWER. 


Single,  .'51ff  *tis. 

.  .'.  .  ,IS  Ins 

1*>   T»     I't-  in.s. 

1'>^  in.-. 

\\'iii<r      botliiiii 

i::  ill    <  liatiiifl> 

.  ,  ,;•.«    in.-. 

!•>•     K»    ins. 

7.0'»0    gal-. 


The  fol leaving  fr^u res  are  taken  from  a  pajier  nii  "das  J'.s  a 
Motive  I'ower  and  Its  Ktdative  C'usl."  read  Iwd'ore  the  Canadian 
Society  of  CUil  Kngineei^i  by  Mr. 'VV.  H.'  Laurie.  Considering 
the  cost  of  fn^l  Mlly.  the  relatiy*  ipiost  ijer  brake  liors*^-po\vei 
)ier  annum  of  |M>wer<leveioi)ed  !»>'  gasolene,  stejrtu  and  ga - 
eiiKiiiej>  IK  as  .CqIIows::. 


fiasiilitit-  Cfijilno    ..-,  i.v ...  .  .  ....:...  .... 

lllumiuaiiiijj  uaSwit'h  ■|iicirt«''rii  ^a.-t  4<iit!li4i 
Si'HTii   <'n>;itK'    .  ;^>: .....  .'.  .  .  .  .  ■  .  i  .  ;..  i..-'.  ■ 

.^i>iiii-Wiii«M-  ea.s  frirtii  antliracU-*'  c.o"al'.>'.  . 
S<'miwarrr  lias'  from  .KiL-   <<>k«v.  .  ;     ,'.  ...  .  . 

Wai'T  anil   |ir<«lur<T  jias    (iHluininmjs ,  (•OiiH: 


.  .•;7  i  I 

.    7.8>t 

.".    "I  I 


A;iL.V.NJIi;    TVi'K    l>.V>il<iKNfiiCB    I/H:<»>U>TIVK-t7^  lll«A«iO.    (WH  K     ISl.AXl*     A-  1»M;IFI6  UAH  \V  A  Y. 


surface  of  .V.)s  sq.  ft.  in  .")4   al^-in.  tubes.     The  leading  dimen- 
sions  are  as   follows: 

ATI.A.VTK"    TYPK    PASSKX(;KK    l-OCO.MOTIVE    WITH 

SlPKUIll-:.\TKIt. 

(■|ll<-.\.:<>,     UiKK     Isr,.\NI>    &     I'.\<inc     UAiLnoAI). 

.^-  ,                             «;kxkijaj,   i»ata  ..;-.%: 

(•i»(is<«  •;.,'■,.',, ..,.>V-'.4  -ft.- "S.^"' Ins. 

Sprv|c<*;  :j;;.A.;;\  ,  ....,  i^,-.  ...  ...V-^...  ......  ..>f..»  »V.>..V.»  v^  .  .  .   '  iSssmun' 

I-'iu'I     .  ii..',-.,l,'/V;;;  ;•.-»■.-•.•,'...'*,.  "J  ... '.:' .  »;..■".';  J;  ;,c'.*,'w».''.:-,'.liil»iuiiii<>hs     i-iial. 
'I  r.KtIve  r>«w<"r  '.  .  .    .  . . .  .  .'.'i  ■.;'.,■.  ..j.,.-.>.\V.;:y.if.-'." '.?..-■ .;....    2-»uO«i  lb 

\V<  i>;ht     ill    woikiMK    order.  .-i*;.i  .'.'-..:...■.. ^."^i-i  .■>.'>.;...;.,';  .j.-ls."*. ••<»<•   lb.-. 

VVci^lit      oil     drivers .  .  .  ".•. ....;,  , ;"..;  .,i.,:  .  .  |u4.hitt    Itts. 

Wcinlit   of   t'ltpiiic  and   tender  In   workinw  ordPr^.j  .;>.■.-.:'-"  sr>M  ll-^- 
Wlxcl    bas<'.    driving.  . , . . . ,.»..,,..,. .," ;'.  .'i.,..  .  .  .  ....  ,-  .  ,7    ft. 


'   f-*.  ^>.'*.*-  ^  •    ' 


27    ft. 


.'.7   f!.    1 


in.-, 
in*. 


Whti'l    b.%so.    tota 

Wtit  I'l   bast-,.  t*usii»e  .aiid  tender. 

'.'■:..■:    y^^  "■     :■':  KATIOS.  y--',^' 

I'iMitiv    wcfKlit  triu-tive    effort ..,...._...  i ......;,.. 4,2' 

flail ivp    rficiit    x    diaiii.    drivers    -:-    liealinK    .surfa(«.; :..,■'."...♦'.•  ;;>-\v'i.T,'VI- 
ili'aiiim    surface  prate    are^,  ,..;.<,_..•.....-,..,  ..v.-vV  .■•''*  f...-. '.'.;;  .r»-?-^. 

I'dtal    wtif;lil     :     tractive   elTcirt  ,....•.>  .';^  iy  ...:...-,.'.  J.  .'.•  i. ..:■/;>  .C,  .,.  7.4t» 

.  -•■  V  .-■•■■•-■  •^>  ■^■'    cvi.ixi>Kiirt.  '      ^  ■■     ■  '■  ■ 

Kin*  :. ...  .^■.J.,rj». . '*;.■.,.■> ,1  v. ,.  .....  .tiinii*U',    nt.>tpn    valv.e. 

fiiaiiK'trr    and   s(roke^  .,','.  ^.iii.-.v  ..,".,;.......  ..■-... ?  ...v.-,.  ,>'-.--l  -^y    2«J.  |n>;- 

t'isic  II    rod,    iliameter. .  v-.. .;'»>;.;.'..»... -i-*  i  .u.i'.i:»  .•*."■- V>-\ "i'l'  .•.».  :  .iRJi;  Jtis; 

i\uhi   ,-^, . ; . .  .::..:<-.'■ Pistott. 

<;irali's|,     travel..  .  .  ...«,,..;.,»".  .>'...  ,  ,".'...•-■.>.•..•.;•. i. -.-  ■  '..•  •,.•  '  •  •.  •  -.•-•.•*'»      ''••'^• 

*  iiii  ..jit^.  lap .  .  .  ,  .*;.  .'^  4'-^'»-'^'.'^.'.r*-. . '.  ••• .  •■'•■•  •  ■ .  •■•'■-.■•  '^  r  *.•■ .  ...  *-^.i  .V  •i.'.-b*.l  in. 
Lead    . ,. :  : .  : .."....  .-.  .v/*y.;%  .;v;.iy;^i^'.;im^.)»t. ;%    stroke 

■■  —  ■"■'■■'  wilKKlvS.';   •■•■"  ^'Z'-' ^"^/,-r -'"'    ■'•:   -■■'    ■■  ■■^■■' 

I'rivin;;,  diameter  over  tires.  ...  i.;,...^  ..; -..^^ »•.;/. ''.'■.,»>.•.  .a.'...  ;;.--.i-..i.3  'in^. 
i  'il\  iiiK.  tliiekness  of  tires, .  ...  .',■,•;,;;•;.■,;.''.  ?..V-i  ►•*>%'  .".%•. ... .  ;•";  .;'*•.•  in>. 
I'riviiiK    journals,    main,    dinmetor    and    leiifrth.  .v.>  j  •' .tli*4-   i»y    12    ins. 

I'".imiiie    trui  k    v\he<>ls.    diameter .,  ...;..>).■••»  ......  .  .•'i.'^    ins, 

lOiiKiiie    ti'Uek,    .ioiirnals .>^,'".^;.  .■.■r;,..-;6  .liy.    12    ins. 

rrailinvc    iruek    wlieels.    <liaineter.  .  ..,:isj  ..■;lV,ii  ;•;»-.."  .-x.*  .■.:...;■■  ■■•'»    ins 

Trailing    trut'k,    jouruajs. . ... .  •  •  .  / , v'.  ^. .  ■'■  .  •  -  -  •  . .  - . .  „R    by    14    ins. 

-••-..-■  .■;■■>■::'.■'.;-.»'■  V;:>' •'^■. '-■'■    •■;'     bjui.kh;-.  \-:.  ■■.'-.,''.'-':■''■:: 

style      .  ;  ;  .  .  .  .  .  .  .  .V.  .  ;.:..>;..,.  /.,>;....  >^  •  .  •_• /;  -.-•-  .  .^  .  .  Wmittht^    t-rip. 

^V<lrkin^;    prtsssiiie    .  .  .  .....  /.  .vi;.\,.>«\-.'.V> 'r-.' •.:■•-.■'•••••  •'>?  .  ■  •  ■     ^^'    |''s. 

•  •iiiside  diameter  of  first  rinK.,> ;  ..v.  ...v .^- •>•.^V-V«'.. !. , » i ;;. .  -  ■  -~^  in  • 
Kiieliox.    leiiulh    and    widih ..;.,,. ;.'....  <v..V..-«;fV,i ......".  ..O*!    by    'JJ    Ins. 

.    I'iretHix     plates.    Ibiekness.  .:...;...;. v..  .■•;..■:....  .■w;.^;V"vV;.''K,.an<l    nn«:    in. 
Kiiebox.      water     spa<e.  ....;........;..-•.',.••.;..:■:..  .\  ..  .  .     '  S'      'V^ 

Tillies,  numl'er  and  outside  diainelef ;  1 .1',, ,y"..'.'l. .  173.  2-in.  ;  ."el.  ■•'•-•  '1' 
Tub.  s.  Kaim«'  and  leiiKthy..  v.^i-^., .  i  v  J  .^■,;>.  -  v-^-'>';-*^;.:lV.  J|^^  1""-- 
IleatiiiK    v,|irra.ee.    tubi's.  .  ',  .  .  ,.\;".,  ;-,-•;...■-,-:•:«■*  •••:!•*  •  •■''■•  •.*••  •  ■.  •■."■22r   ><|.    ft. 

MeatitiK    surfax-e.    firel>ox V.,,,:.  irVV-i  ?  a  i;'-.;'.;'..*-.* -^  ■;£•.'■  •  :•  •    '''2   ,s<i.    ft. 

Ileal  ing    siirfai'e.    total ft  \  ,'■.';.:■•  ..•.;*-.■.  s<;.  ;-..,v .'...»  .-2.3X9     sfi.     ft. 

Siipf  rlieater     lieatinp     piirfacc.  .,k',-VV«'-^j  .*>>'♦•:•'•'■.■•:•''■  •■V* "  •"'■''^-i   "*'•     ^' 
lirate    area    <*«.■•  -*♦.•  »....V".....,."i ;.  >  .••>  .  ..j '.  t44.8    ?<j.  .ft 


These  figtires  aiK;  based  ujion  tiie  following  assnin|»iions:  A 
year  is  taktm  as  >*.12  days  of  10  hwn-s  each:  one-eighth  of  a 
.gallon  of  ga.solene  is  r<Hinire«L  per  b.h.p  hour  at  2<»  i-ents  piT 
.gallon;  an  average  of  ]'>  vn.  ft.  of  jlluminaiing  gas  is  reqttired 
per  b.h.p.  hour  at  $1  l)Or  1,000  cu.  ft.;. an  average  of  si.\  pounds 
of  coial  is  re<iuired  i.)er/b,h.p.  hour  with  autrtma-tii-  hlsh:  pres- 
sure steam  engines,  of  small  powers  with  coal  al  $1  i»er  ton; 
semi-water  gas  from  antbra<it<^  coal  will  develofi  a  b.h.p.  on 
one  jiound  of  «'<jal  in  the  generator  with  eoal  m  $•'•  l»er  ton; 
semi-water  :sa;s  frtnn  Ra.s  eoke  will  ;4level<H»  »  '••h-l*-  5*our  on 
.92  lbs.  of  toUe  at  $4  per- ton;  water  gas  with  plants. of  /»«♦«• 
-h.p..  and  over  Will  jirodtice  a  b.h.p.  Y)W  .so  Ihs.  of  bilum- 
■.inoii«  coal  at  $4  per  ton.  The  water  gus  system  i.s  especially 
adapted  for  large  power  phints  aixl  ex«-e(»l  uiftb'r  i<|KM-ial  voU- 
ditions  Is  of  greater  eapaeity  (Ivan  required  for  small  iinit.s. 


iW;i.>:^'s^in':<:iAl,rlKH.— If  you  glaJire  iXHUld  at  liie  work  of 
xtnH'  «>f  ojH'  Idg  men,  you  will  be  snrprisetl  to  xt*  how  many 
have  made  (iieir  reiMiiation  by  doing  oiie  kiii»I1  thing.  Iml  do- 
ing it  Well.  If  a  man  gets  to  ihi>  front  in  one  n:trrow  sub 
ject,  ihe  world  credits  him  with  knowb«dge  of  aM  tin-  r«'si. 
It  is,  h«)wever.  even  Easier  ui  acMuire  a  1  a r.iic  general  knowl- 
e<lge  than  an  advau«-ed  siMH'iaL.kiiowbHlg**  of  tt«ie  ilarrow  sub- 
jtH-t.  The  specialty"  inust  not  l>e  loo  narrow  either.  I  vem«'m- 
ber  a  Scot<hman  ai<|dyiiig  for  an  o[ieuing.  tie  had  no  knowl- 
ed.ge  of  ele«trii-.il  work,  but  thought  it  wa^  I'asy  to  be«ome  an 
ele<-tri«-ian.  1  sugj?este!l  he  had  iH'tter- stieU- to  his  own  line, 
in  whieh  .he  admilted  he  was  ideally  >af  the  tot»<»f  .•*»*•'  •"'<•*• 
lie  saidi  ttnTcuMiiiiately,  <>miiien1  as  he  was  in  it.  tb«'re  was 
Just  llten  no  <tiMMjing.  His  s|it'cialty  was  "Turueep  anuwlysis." 
lb-  could  analy/.e  a  (iirnip  bi«tter  than  anyone n^Isa  in  the 
cotintry,  hut  uo  one  want<>d  any  -iMruiiLs  analyze^,— ^.  Swin- 
fiHTne.  .-  5     r 
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HEAVY  SWITCHING  LOCOMOTIVE. 


New  York  Central  Lines. 


For  hump  yard  service  on  the  Lake  Shore  two  ordinary 
locomotives  have  been  required  to  handle  trains  over  the 
summits  in  switching.  To  provide  in  a  single  engine  the  great 
tractive  power  required  for  this  work  the  American  Loco- 
motive Company  has  built,  at  the  Brooks  Works,  a  number  of 


the  heaviest  and  most  powerful  switching  locomotives  ever 
constructed.  Two  of  these  are  used  in  the  hump  yard  at  Elk- 
hart, two  at  Collinwood  and  one  is  used  in  pusher  service  on 
the  grade  westbound  out  of  Cleveland.  The  grades  in  the  hump 
yards  are  from  0.C7  to  2.00  per  cent.,  and  the  grade  out  of  Cleve- 
land is  39  ft.  per  mile.  One  of  these  locomotives  is  intended 
to  handle  as  heavy  a  train  as  can  be  hauled  into  the  yard 
by  the  heaviest  road  engines.  With  a  tractive  effort  of  55,300 
lbs.,  a  total  weight  of  270,000  lbs.,  cylinders  24  x  28  ins.  in 
diameter  and  a  total  heating  surface  of  4,625  sq.  ft,  thM« 
locomotives  take  a  high  place  among  the  largest  in  use.  All 
of  the  weight  is  upon  the  driving  wheels,  which  are  52  ins. 
in  diameter,  and  a  very  large  boiler  is  required  for  supplying 
steam  to  these  large  cylinders  when  working  full  stroke.    In 
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the  matter  of  details,  the  4'/4-In.  piston  rods,  6-in.  frames  and 
unusually  heavy  bracing  across  the  frames,  are  worthy  of 
note.  These  locomotives  are  fitted  with  Walschaert  valve  gear, 
which  was  adopted  in  this  case  for  convenience  in  accessi- 
bility. The  general  dimensions  of  the  design  are  presented  in 
the  accompanying  table: 
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POWEBFUL   SWITCHING   LOCOMOTIVK — LAKE    SHOBE   &    MICHIGAN    80UTHEBN  RAILWAY. 


Heavy   Switching   Locomotive. — Lake   Shore   &    Michigan  RATIOS. 
Southern  Railway. 

Tractive    weight    -f-     tractive    effort 4-8 

3ENERAL  DATA.  Tractive  effort  x  diam.  drivers  ^  beating  surface 622 

Gauge 4   ft.    8^    ins.      Heating   surface  -~   grate  area 84 

S»rvlco     Freight.       Total    weight    -r-    tractive    effort >>»,.,ii,v.V".-»iT.. . .  .4.8 

Fuel     .• Bituminous    coal 

Tractive    power 55,300  lbs. 

Weight   in    working   order 270,000  lbs. 

W«tght  of  engine  and  tender  in  working  order 419,600  lbs.       Kind Simple 

Wheel    base,    driving 19     ft.       Diameter   and   stroke 24    by   28    ins. 

Wheel  base,  engine  and  tender. . ,...,,,,» 54  ft.  5%   Ins.       Piston    rod.    diameter 4 >4     ins. 


CYLINDERS. 
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VALVES. 

Kind    12-ln.    piston. 

Greatest    travel 5%     Ins. 

Outside    lap 1     in. 

Valve    motion Walschaert. 

WHEELS. 

Driving,  diameter  over   tires 52    Ins. 

Driving  journals,  main,  diameter  and  length 10%   by  12   ins. 

BOILER. 

Style    '. Radial    wagon    top. 

Working    pres&ure 210    lbs. 

Outside  diameter  of  first   ring 80   1-16   in.s. 

Virebox,    length    and    width 108    by    73    ins. 

Firebox    plates,    thickness %    and     %     in. 

Firebox,  water  space 4  Ms    ins. 

Tul>es,   number   and   outside   diameter. 447,    2-in. 

Tubes,   gauge   and    length 11.    1 5*    't-    lo"'?- 

Heating    surface,    tubes 4,422    sq.    ft. 

Fleating    surface,    firebox 203    sq.     ft. 

Heating   surface,    total 4,C>25    «q.    ". 

Grate    area 55    sq.    ft. 

Exhaust    pipe     oa'°^ 

Smokestack,     diameter •'^    JD- 

Smokestack,  height  above   rail 14   ft.   10  "^    jns. 

Centre    of    boiler    above    rail 109     ins- 

TKNIIKK. 

TPanlf  Water   bottom. 

Frame"  v.". ".v. V.'. ■.■.■.■.■.'.■ 13-iu.    channels. 

Wheels,    diameter     •  •, •,  •  V  "    i  n     „o" 

Journals.    diam»-ter    and    length .">  '/j    „oy„  lt>    "J^- 

Water    capacity     8.000     gals. 

Goal    C£«)acity     »  i  » . l*    ^O"^- 


THE  NEW  PENNSYLVANIA  DYNAMOMETER  CAR. 


By  W.  O.  Dunbar. 


The  car,  as  a  -whole.  Is  of  special  design  throughout,  and  is 
carried  on  two  4-wheel  trucks.  The  trucks  are  of  new  de- 
sign, necessitated  by  the  form  of  construction  of  the  under- 
frame  of  the  car.  The  main  features,  however,  are  three,  the 
dynamometer  being  on  the  hydraulic  principle: 

First— The  drawbar  and  its  attachments  to  the  hydraulic 
cylinder. 

Second — The  weighing  mechanism  and  transmission  of  the 
pressure  to  give  the  necessary  movement  of  the  pen,  which 
Is  to  indicate  the  amount  of  the  pull. 

Third— The  paper  diagram  driving  mechanism  and  the  con- 
nection to  the  axle  of  the  car. 

in  this  order  it  may  be  said  that  the  underframe  of  the 
car  is  completed,  l)eing  made  excessively  strong.  The  central 
portion  of  it  consists  of  a  heavy  steel  plate  box  girder  21  ins. 
deep  by  38  ins.  wide,  extending  51  ft.,  the  entire  length  of  the 
car,  forming  a  practically  dustproof  and  water-tight  housing 
for  the  drawbar  and  its  attachments. 

This  drawl)ar  is  to  be  20il.  ft.  long  from  the  front  end  of 
the  coupler  to  the  rear  end  of  the  hydraulic  piston.  The  pis- 
ton is  S  ins.  long  by  IG^A  ins.  in  diameter,  with  piston  rods 
at  either  end  6  ins,  in  diameter,  and  fits  the  cylinder  with  the 
greatest  possible  accuracy  to  work  without  friction  and  with- 
out packing. 

The  drawbar,  at  the  coupler  end,  is  made  up  with  a  standard 
automatic  coupler  and  Westinghouse  friction  draft  gear,  as  in 
our  standard  freight  cars,  but  caged  in  a  rectangular,  boxlike 
steel  casting,  which  is  open  at  the  front  end  only  and  large 
enough  inside  to  allow  free  room  for  the  side  play  of  the 
coupler  at  the  open  end  and  for  the  cushioning  action  of  the 
inclosed  draft  gear.  This  particular  steel  casting  may  be 
called  the  coupler  cage.  The  rear  end  of  the  coupler  is  pivot- 
ed to  the  front  end  of  the  draft  gear  to  allow  the  side  play 
referred  to.  The  rear  end  of  the  coupler  cage  is  rigidly  con- 
nected to  the  drawbar  proper,  forming  a  part  of  it. 

The  remaining  important  feature  of  the  drawbar  consists 
of  a  nest  of  helical  buffer  ^piinu:s  confined  in  a  strap  under 
a  compression  load  of  100,000  lbs.  in  such  a  manner  as  to  form 
a  continuous  and  rigid  portion  of  the  drawbar  under  all  pulls 
up  to  100,000  lbs.,  the  maximum  capacity  expected  to  be  re- 
corded by  the  weighing  me<-hanlsni;  but  when  a  pull  or  push 
greater  than  100, ooo  lbs.  is  exerted  by  shock  or  otherwise,  the 
drawbar  stretches  or  contracts  by  means  of  a  still  further 
compression  of  these  springs.  This  is  to  prevent  undue  strain 
being  put  on  the  piston  and  Cylinder,  which,  however,  are 
capable  of  standing  a  much  heavier  load  without  injury. 

From  this  it  will  be  seen  that  the  drawbar  altogether  is  a 
pretty   massive  piece  of  apparatus.    Great    pains   have   been 


taken  to  support  this  drawbar,  as  a  whole,  so  that  for  any  pull 
or  push  it  will  move  practically  frictionless. 

The  coupler  cage  is  supported  by  six  circuitous  groups  of 
hardened  steel  balls,  32  balls  in  each;  two  groups  beneath, 
two  above  and  one  group  on  either  side,  each  gjroup  giving  a 
bearing  over  a  foot  in  length.  Ten  balls  of  each  group,  GO  in 
all,  are  always  in  supporting  contact  with  the  coupler  cage. 
These  balls  are  each  1%  ins.  in  diameter,  and  so  exactly  guided 
in  their  races  that  there  is  no  likelihood  of  their  binding  one 
against  the  other. 

While  the  coupler  has  all  necessary  play  within  the  cage, 
the  cage  itself  is  to  be  so  neatly  fitted  between  the  groui)s  of 
balls  that  it  has  practically  no  side  play. 

At  the  other  end,  as  near  to  the  piston  as  practicable,  the 
drawbar  is  surrounded  and  supported  by  a  nest  of  small  balls 
in  a  short  cylindrical  case,  which  in  turn  Is  held  In  a  bush- 
ing, so  that  the  nest  rolls  longitudinally  back  and  forth  in 
its  bushing  and  along  the  drawbar  as  the  latter  moves,  but  is 
prevented  from  creeping  along  the  bar  more  than  l^i  ins. 
either  way  by  the  end  walls  of  the  surrounding  bushing. 

The  drawbar  Is  made  5  ins.  In  diameter  for  a  considerable 
portion  of  its  length  from  the  point  where  it  connects  to  the 
coupler  cage  to  provide  ample  stiffness;  but  to  further  prevent 
any  tendency  to  sagging,  there  Is  located  between  the  100,000- 
Ib.  buffer  springs  and  the  coupler  cage  another  specially  con- 
structed bearing  consisting  of  two  rollers,  each  acting  as  a 
support  at  an  angle  of  60  deg.  with  the  vertical  and  turned  to 
an  exact  radius  equal  to  the  distance  to  the  supporting  sur- 
faces. These  two  rollers  are  pivoted  to  the  drawbar  with  roller 
journals  and  prevented  from  sliding  by  being  provided  with 
accurately  cut  teeth,  on  the  outer  edge,  which  mesh  with  the 
rack  along  the  edge  of  the  supporting  surface. 

Buckling  from  any  shock  is  prevented  by  cylindrical  bush- 
ings or  guides,  through  which  the  drawbar  passes  without 
friction,  and  at  the  same  time  without  lost  motion.  Moreover, 
when  the  dynamometer  is  not  in  service  the  coupler  cage  Is 
locked  by  blocking  specially  provided,  preventing  any  load 
from  reaching  the  drawbar  beyond  the  coupler  cage. 

The  longitudinal  motion  of  this  cage,  when  net  locked,  is 
the  same  as  that  of  the  piston  and  drawbar  proper,  and  is  in 
ihe  direction  of  the  pull  along  the  center  line  of  the  car,  and 
for  any  pull  under  100,000  lbs.,  were  there  no  leakage,  would 
never  amount  to  more  than  .3  of  an  inch,  but  in  case  of  shocks 
or  leakage  a  total  motion  of  2.8  ins.  (1.4  ins.  either  way  from 
the  central  position)  is  allowed  for.  This  excessive  motion 
will  be  but  temporary  in  any  case,  as  a  leakage  pump  is  to  be 
provided  to  automatically  adjust  the  piston  to  its  central 
position. 

Since  the  coupler  cage  as  described  has  no  side  play  to 
speak  of  and  so  little  longitudinal  motion.  It  becomes  a  com- 
paratively easy  matter  to  completely  seal  the  drawbar  as  a 
whole  within  the  box  girder  of  the  underframe,  to  keep  out 
dust  and  protect  the  ball  bearings  from  rust,  by  simply  In- 
serting a  strip  of  packing  around  the  outside  surface  of  the 
coupler  cage  between  It  and  the  closely  surrounding  surface 
of  the  steel  casting  which  forms  the  opening  in  the  end  of 
the  box  girder  through  which  the  coupler  cage  protrudes. 

It  may  be  noted  here  that  the  box  girder  described  is  made 
deeper  for  a  distance  at  the  point  where  the  piston  Is  located, 
and  also  at  the  100,000-lb.  buffer  springs,  to  provide  more 
room  for  these  parts  and  for  getting  at  them,  which  will  be 
done  from  manholes  In  the  car. 

The  effective  area  of  the  drawbar  piston  Is  to  ?)e  1S1.12  sq. 
ins.  The  movement  of  the  dynamometer  pull  pen  at  full  ca- 
l)acity  is  to  be  10  Ins.  Thus,  to  get  the  10  Ins.  motion,  that  of 
the  drawbar  will  be  multiplied  practically  3C  times  at  the  re- 
cording cylinder.  The  pull  pen  is  attached  to  the  end  of  the 
|)iston  rod  of  the  recording  cylinder,  which  is  40  ins.  long  in- 
side and  2  27-32  Ins.  In  diameter,  having  the  effective  area  of 
5.032  sq.  Ins. 

The  recording  piston  Is  26  ins.  long  over  all,  and  midway 
of  its  length  consists  of  a  2-wheel  carriage  18  Ins.  long,  which 
carries  the  weight  of  the  piston.  The  two  carriage  wheels  are 
of  very  nearly  the  same  diameter  as  the  piston  itself,  the  two 
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,  nils  of  the  piston  being  each  4  ins.  long  and  the  closest  pos- 
ible  fit  in  the  cylinder,  so  as  to  work  without  packing  and 
vith  a  minimum  of  leakage  and  friction. 

The  pressure  is  transmitted  from  the  front  or  back  head 
uf  the  drawbar  piston,  according  as  the  force  at  the  drawbar 
is  a  pull  or  a  push,  to  but  one  end  of  the  recording  cylinder, 
ind  all  oil  which  leaks  past  either  piston  is  carried  back  to  the 
supply  and  used  again  without  being  allowed  to  offer  any  back 
pressure  against  the  pistons.  From  this  it  will  be  seen  that, 
whether  pull  or  push,  the  "pull"  pen  travel  is  all  on  one  side 
of  the  zero  or  base  line.  The  indication  of  a  pull  or  push  is 
lo  be  recorded  on  the  diagram  just  as  in  the  present  car,  as 
ilescribed  in  the  paper,  but  by  means  of  a  device  which  de- 
riends  on  the  fact  that,  in  changing  from  a  pull  to  a  push  or 
the  reverse,  the  hydraulic  check  valves  in  the  drawbar  cylin- 
der are  not  reversed  until  the  drawbar  piston  has  been  moved 
to  the  other  side  of  Its  central  position  by  1-16  of  an  inch; 
that  is  to  say,  all  pull  records  will  be  taken  while  the  drawbar 
l)Iston  is  from  1-16  to  1  3-16  ins.  forward  of  its  central  posi- 
tion, and  likewise  all  push  records  when  at  a  like  distance  to 
the  rear  of  its  central  position. 

The  measurement  of  the  amount  of  pull  or  push  exerted 
on  the  drawbar  piston  is  accomplished  by  means  of  helical 
springs,  of  known  calibration,  introduced  symmetrically 
around  the  outside  of  the  recording  cylinder  to  resist  the  mo- 
tion of  the  piston  rod  of  the  same.  For  the  full  capacity  of 
100,000  lbs.,  since  the  motion  is  multiplied  36  times,  the  total 
resistance  to  be  offered  by  the  helical  springs  referred  to  is 
one  thirty-sixth  (1-36)  part  of  100,000  lbs.,  or  2,778  lbs.  Now, 
if  we  suppose  that  there  are  six  of  these  helical  springs  in  the 
nest,  all  alike  spaced  60  deg.  apart  argund  the  piston  rod,  each 
spring  would  have  a  load  on  it  of  463  lbs.  when  there  is  a 
load  of  100,000  lbs.  on  the  drawbar,  and  consequently  when  the 
springs  are  compressed  the  full  10  ins. 

If,  now,  it  is  desired  to  make  the  capacity  but  50,000  lbs. 
for  the  10  ins.  motion,  it  can  be  done  by  removing  every  other 
one  of  the  six,  leaving  three  springs  spaced  120  deg.  apart. 
Again,  if  33,333  lbs.  is  the  desired  total  capacity,  it  can  in  like 
manner  be  had  by  removing  four  of  the  springs,  leaving  any 
two  diametrically  opposite.  And,  again,  by  removing  any  one 
I)air  of  springs  which  are  diametrically  opposite  each  other, 
the  four  springs  remaining  will  have  a  capacity  for  the  10  ins. 
of  66,607  lbs.,  so  that  the  total  capacity  of  the  dynamometer 
could  be  made  33,333  lbs.,  50,000  lbs.,  66,667  lbs.,  or  100,000 
lbs.,  as  desired,  or  per  1  in.  of  ordinate  one-tenth  of  these 
amounts. 

From  this  it  will  be  clear  if,  instead  of  making  all  the  six 
resistance  springs  alike,  they  be  made  in  pairs,  but  each  pair 
of  a  selected  stiffness,  it  is  possible  to  have,  in  all,  seven  dif- 
ferent dynamometer  capacities  from  but  three  pairs  of  springs. 
For  instance,  if  one  pair  is  made  <o  give  a  total  capacity  of 
10,000  lbs.,  or  1,000  lbs.  per  inch  of  ordinate,  another  pair  for 
30,000  lbs.,  or  3,000  lbs.  per  inch,  and  the  third  pair  for  60,000 
lbs.  or  6,000  lbs.  per  inch,  the  possible  combinations  as  above 
explained  will  give  any  of  the  following  seven  capacities: 
10,000,  30,000,  40,000,  60,000,  70,000,  90,000  and  100,000  lbs., 
or  per  inch  of  ordinate  onetenth  of  these  amounts. 

By  providing  an  additional  pair  or  so  of  these  resistances, 
it  is  possible  to  conveniently  have  any  capacity  or  scale  that 
may  be  desired,  depending  on  the  nature  of  the  work  to  be 
done.  Furthermore,  it  is  not  absolutely  necessary  in  all  cases 
to  entirely  remove  the  springs  in  changing  from  one  capacity 
to  another,  for  any  one  or  more  of  the  resistances  may  be 
compressed  solid  while  in  position,  so  as  not  to  be  included 
in  the  resistance  to  the  motion  of  the  recording  piston,  when 
pressure  is  applied  to  the  recording  cylinder  from  the  draw- 
bar piston. 

The  hydraulic  apparatus  or  dynamometer  proper,  including 
the  method  of  applying  the  resistance  springs,  just  described, 
is  the  design  of  Mr.  Albert  H.  Emery,  of  Stamford,  Conn.,  who 
is  also  the  designer  and  patentee  of  the  weighing  mechanism 
of  the  present  dynamometer  car. 

The  description  which  has  been  given  in  the  paper,  of  the 


recording  mechanism  of  the  present  car,  will  serve  to  give  a 
general  idea  of  what  will  be  employed  in  the  new  one.  The 
motion,  however,  will  be  taken  from  the  axle  by  a  screw  gear. 
Since  the  axle  has  a  motion  in  all  directions  relative  to  the 
car  body,  preventing  the  use  of  a  fixed  shaft,  two  Hooke's 
(Universal)  joints  are  included  in  the  line  of  shafting  con- 
necting the  screw  gear  and  the  mechanism  to  be  driven.  These 
joints,  as  well  as  the  shaft,  are  made  of  a  new  design,  with  a 
view  to  insuring  that  they  will  run  in  perfect  balance  at  high 
speeds. 

In  addition  to  the  recording  pens  mentioned  in  the  pai>er, 
there  will  be  one  to  lay  off  a  .mark  every  1,000  ft.  traveled: 
by  counting  the  number  of  spaces  thus  laid  off,  the  distance 
between  any  two  points  located,  or  the  total  distance  run,  can 
be  promptly  determined  from  the  diagram  within  a  small  frac- 
tion of  1  per  cent.  Another  advantage  of  this  automatic  dis- 
tance spacer  is  that  it  provides  a  means  for  correction  if  the 
paper  shrinks  or  as  the  wheels  on  the  axle  from  which  the 
motion  is  taken  wear. 

There  will  also  be  one  spare  pen.  With  the  datum  pen  and 
pull  pen  there  will  be,  in  all,  ten  recording  pens. 

The  travel  of  the  paper  will  be  the  same  as  in  the  present 
car— 52.8  ins.  per  mile,  or  1  in.  per  100  ft.  The  width  of  the 
paper  diagram  has  been  increased  from  14%  ins.  to  18  ins., 
mainly  because  of  the  greater  travel  of  the  pull  pen,  due  to 
the  greater  capacity  of  the  car..  In  fact,  it  is  because  the 
28,000  lbs.  capacity  of  the  present  car,  sufficient  20  years  ago, 
is  only  28  per  cent,  of  the  capacity  thought  necessary  to  pro- 
vide for  to-day  that  the  new  car  is  being  built. 

Descriptions  with  drawings  which  have  been  published  re- 
cently by  The  Railicay  Age,  Railroad  Gazette  and  Amebic.vx 
E.\*;ixEEB  AM)  Railkoau  JoiKNAL.  of  the  locomotive  testing 
plant  exhibited  by  the  Pennsylvania  Railroad  at  the  St.  Louis 
Exposition,  will  be  found  valuable  in  this  connection  to  those 
interested,  as  the  recording  mechanisms  in  the  two  cases  are 
very  similar. 

The  car  will  be  lighted  by  electricity  by  means  of  a  5  by 
6-in.  De  la  Vergne  Machine  Company  vertical  oil  engine,  with 
direct  connected  dynamos,  in  connection  with  a  storage  bat- 
tery, which  will  also  be  the  means  of  operating  the  leakage 
pump  and  the  eight  electric  circuits  to  the  dynamometer  i>ens. 
There  will  also  be  sleeping  accommodations  for  eight  men,  with 
some  other  conveniences,  including  room  for  a  kitchen. 

This  description  was  given  by  Mr.  Dunbar  in  a  discussion 
before  the  Engineers'   Club  of  Philadelphia. 


Deki.mtion  of  "ExcixEER." — In  the  charter  of  the  Institution 
of  Civil  Engineers  the  engineer  is  defined  as  "Directing  the 
great  sources  of  power  in  Nature  for  the  use  and  convenience 
of  man."  With  all  respect  to  this  august  body,  and  their  often 
quoted  definition,  I  would  humbly  suggest  that  it  is  bad. 
It  is  really  the  definition  of  a  scientific  man.  it  is  incom- 
plete as  applied  to  an  engineer,  because  it  does  not  take  into 
account  the  sordid  element  of  price.  An  American  definition 
is  much  better:  "An  engineti-r  is  a  man  who  can  do  for  one 
dollar  what  any  fool  can  do  for  two."  This  is  not  iwetical, 
and  is  useless  for  oratorical  purposes:  but  it  is  right.  U 
is  no  use  being  able  to  design  most  complicated  alternating 
curient  machineiy,  or  being  able  to  explain  it  with  the  help  of 
a  wilderness  of  clock  faces  and  several  issues  of  the  technical 
journals,  unless  the  machine,  when  made,  is  cheaper  than  Its 
rivals.  Every  design,  every  engineering  manufacture,  and 
every  piece  of  engineering  is  only  a  question  of  i)rice.  It  is 
unpleasant,  perhaps,  but  it  is  a  hard  fact,  and  we  have  got  to 
face  it. — J.  Swinburne. 


The  Vai.ve  ok  Diffici-i.ties. — Though  you  may  not  like  It, 
a  hard  struggle  is  very  good  for  a  young  man  who  has  any- 
thing in  him.  It  gets  him  into  the  way  of  overcoming  diffi- 
culties, so  that  when  he  gets  above  the  small  obstacles  he  goes 
on  overcoming  large  ones  from  the  mere  force  of  habit.  Near- 
ly all  great  men  rise  from  almost  nothing,  with  infinite  trouble 
in  their  youth. — J.  Swinburne. 
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A  machine  tool  representative  going  the  rounds  of  his  cus- 
tomers called  on  a  shop  superintendent.  Answering  a  ques- 
tion as  to  what  degree  of  satisfaction  a  certain  new  machine 
was  giving,  the  superintendent  said:  "That  machine  is  dis- 
appointing. It  Is  out  of  service  more  than  any  other  in  the 
shop  and  it  is  continually  breaking  down.  The  men  do  not 
lilie  it.    I  wish  you  would  take  it  back." 

Having  permission,  the  machine  tool  representative  sent  a 
man  to  ascertain  the  facts.  Being  diplomatic  and  himself  an 
expert  workman,  the  man  immediately  saw  what  was  wrong. 
The  foreman  sent  around  stock  for  an  ordinary  day's  run. 
The  man  turned  up  45  pins,  using  up  the  stock,  and  asked  for 
more.  When  the  piece  work  inspector  looked  up  the  time, 
it  was  found  that  the  job  had  been  done  in  one-quarter  of  the 
basis  piecework  time.  Instead  of  putting  the  machine  back 
into  the  hands  of  the  builders,  more  of  them  were  ordered. 
This  machine  narrowly  escaped  sacrifice  because  of  its  excel- 
lence and  yet  the  shop  superintendent  was  perfectly  sincere. 
This  illustrates  the  great  importance  of  absolutely  reliable 
information  concerning  the  capabilities  of  machine  tools.  It 
costs  money  to  know  what  tools  will  do,  but  if,  by  knowing, 
you  may  double  or  quadruple  your  output,  will  it  pay? 


The  writer  has  discovered  the  difficulty  with  compounds, 
and  it  is  too  good  to  keep.  It  was  revealed  on  a  road  where 
compounds  are  in  disfavor  and  are  being  changed  over  into 
"simples."  A  traveling  engineer  (who  understood  his  bu.si- 
neas)  was  hired  from  another  road  and  the  very  first  engine 
he  rode  on  was  a  compound.  He  asked  the  engineer  how  the 
engine  worked.  The  engineer  replied,  "First  rate."  The  trav- 
eling engineer  noticed  that  the  starting  valve  was  open  and 
waited  for  the  engineer  to  close  it,  as  the  engine  was  up  to 
speed,  but  the  valve  was  not  touched.  This  led  to  the  ques- 
tion, "Are  you  working  as  a  simple  or  a  compound?"  The 
answer  was,  "I  don't  know."  "How  long  have  you  been  run- 
ning these  compounds?"  "Bight  years."  "Do  you  not  use 
that  valve?"     "No,  I  always  leave  It  as  It  Is  now."     "Even 


when  running  fast  as  you  are  now?"  "Yea."  This  man  had 
run  a  compound  locomotive  in  freight  service  for  eight  years 
and  did  not  know  the  object  of  the  starting  valve.  He  had 
always  kept  it  "open." 

It  is  not  wonderful  that  compounds  are  in  disfavor  on  that 
road.  This  traveling  engineer  is  supposed  to  be  an  honorable 
man  and  truthful.  Is  it  possible  that  other  roads  are  intrust- 
ing good  compounds  to  men  like  this  engineer?  If  so,  no  one 
need  wonder  that  they  are  changed  to  simples. 


EFnCIENCY  OF  HIGH  SPEED  PLANER  TOOLS. 


High-speed  tools  are  much  less  eflScIent  on  planers  and 
shapers  than  on  lathes,  drilling  machines  and  boring  mills. 
Some  maintain  that  this  is  due  to  the  repeated  shock  to  the 
tool  as  it  enters  the  work,  while  others  believe  that  the  re- 
peated heating  and  cooling  of  the  tool  has  a  tendency  to  an- 
neal it  and  destroy  its  temper.  A  planer  manufacturer,  who 
has  devoted  considerable  time  in  experimental  work  and  study 
of  this  question,  has  come  to  the  conclusion  that,  while  the 
repeated  heating  and  cooling  may  be  a  factor  affecting  the  effi- 
ciency of  the  tool,  that  the  vibration  which  takes  place  when 
the  tool  is  taking  a  heavy  cut  is  also  a  very  important  factor 
in  reducing  its  cutting  efficiency.  With  the  tool  taking  a 
heavy  cut  any  considerable  vibration  of  the  planer  will  result 
in  a  violent  and  repeated  straining  and  bending  of  the  point 
of  the  tool.  The  construction  of  the  planer  is  such  that  there 
is  an  opportunity  for  much  greater  vibration  than  on  a  lathe. 
By  designing  a  planer  with  the  object  of  reducing  vibration 
to  a  minimum  this  manufacturer  found  that  he  could  not  only 
take  heavier  cuts  on  a  certain  class  of  work,  but  could  increase 
the  cutting  speed  almost  60  per  cent,  over  what  could  be  used 
on  the  standard  machines,  and  the  only  apparent  difference 
in  the  machine  which  would  appear  to  warrant  any  increase 
in  the  efficiency  of  the  tool  steel  was  its  greater  strength  and 
stiffness,  which  reduced  the  vibration  to  a  minimum. 


PROPORTIONS  OF  LOCOMOTIVE  SHOPS. 


Those  who  have  studied  locomotive  shop  plants  with  a  view 
of  establishing,  from  best  practice,  the  proper  proportions  be- 
tween the  various  departments  will  find  it  necessary  to  closely 
watch  present  developments  in  order  to  keep  a  proper  balance 
between  the  various  factors  involved.  A  large  shop  plant, 
built  about  three  years  ago,  which  had  at  that  time  an  ap- 
parently correct  balance  between  the  size  of  the  locomotive 
shop,  the  boiler  shop  and  the  blacksmith  shop,  has  been  rather 
rudely  upset  by  two  simple  conditions,  which  have  changed 
with  subsequent  progress.  When  the  shops  were  built  the  road 
used  very  little  cast  steel,  forgings  being  employed  exclusively 
in  the  small  locomotive  parts.  By  the  substitution  of  steel 
castings  for  forgings  the  blacksmith  shop  is  now  twice  too 
large. 

The  boiler  shop,  however.  Is  not  half  large  enough,  and  is 
to  be  extended  at  a  grreat  expense  while  the  shop  plant  is  yet 
almost  new.  The  road  has  purchased  much  larger  locomo- 
tives than  ever  before,  and  as  these  are  worked  to  the  limit 
of  their  capacity,  the  boiler  work  has  become  exceedingly 
heavy,  and  as  every  new  boiler  Is  working  under  a  higher 
pressure  than  formerly,  each  boiler  requires  more  work  than 
that  which  would  result  from  merely  increase  in  the  size. 
Furthermore,  with  the  high  pressures  it  is  impossible  to  re- 
pair fireboxes  by  patching,  and  nowadays  a  whole  new  sheet 
is  required,  whereas  a  patch  would  have  sufficed  in  the  days 
of  150  lbs.  pressure. 

A  little  reflection  on  the  effect  of  progress,  as  shown  In  this 
particular  case.  Illustrates  tJie  necessity  for  the  most  careful 
planning  of  a  railroad  shop,  for  it  Is  not  good  business  policy 
to  spend  perhaps  a  million  dollars  In  a  shop  plant  and  after 
two  or  three  years  find  it  necessary  to  double  the  Capacity  of 
some  of  the  departments.  While  the  developments  of  the 
future  cannot  always  be  foreseen,  they  may  usually  be  fairly 
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well  provided  for.       This  experience  points  to  the  absolute 

j:ecessity  in  designing  railroad .  shops  of  plaoing  the  respon- 

hibility  upon  those  who  are  in  position  to  know  the  tenden- 

i  ies,  and  of  giving  these  officials  the  authority  to  provide  ade- 

luately  for  the  changes  which  are  sure  to  come.    Not  until 

he  railroads  are  prepared  to  recognize  motive  power  prob- 

ems  and  place  them  in  the  hands  of  officials  ranking  with 

the  vice-presidents  of   the   roads,   centralizing  the   authority 

\  ery  near  the  president,  can  these  problems  be  properly,  that 

13  to  say,  economically  administered. 


MOTOR  CARS  FOR  STEAM  RAILROADS. 


MEETINGS  AND  TEAM  WORK. 


Meetings  of  responsible  heads  of  departments  at  regular  in- 
tervals present  possibilities  which  cannot  be  appreciated  by 
I  hose  who  have  ^ot  had  experience  with  them.  The  formal 
land  of  meeting,  with  stenographic  reports,  is  not  what  is 
meant,  and  the  slightest  tendency  toward  speechmaking  spoils 
ihe  ideal.  The  mere  gathering  together  of  men  associated  in 
ihe  same  general  pursuit  for  a  comparison  of  notes  is  the 
desirable  thing. 

For  several  years  the  mechanical  department  officials  of  one 
of  the  Western  roads,  including  general  foremen,  master  me- 
chanics, superintendents  of  the  car  and  locomotive  departments 
and  the  mechanical  engineer  have  met  with  the  chemist, 
storekeeper  and  others  at  noon  in  a  well-equipped  lunch  room 
in  one  of  the  shop  buildings.  At  that  table  a  pleasant  gather- 
ing of  friends  assembles  daily,  and  in  an  agreeable  after-dinner 
half  hour  of  shop  talk  many  important  matters  are  discussed. 
The  writer  has  been  impressed  with  the  importance  of  this 
inQuence,  because  the  men  around  that  table  have  often  start- 
ed movements  of  great  value  to  the  road.  These  men  work  in 
close  accord.  They  have  an  unusual  opportunity  to  learn 
what  their  colleagues  are  "up  against,"  and  they  discuss  their 
work  and  their  troubles  very  much  as  it  was  done  in  the  old- 
fashioned  family.  Conversations  at  that  table  have  resulted 
in  improvements  which  have  been  widely  adopted  all  over  the 
country.  On  the  same  road  the  department  foremen  meet  at 
a  stated  time  every  Monday  morning,  for  a  brief  session,  to 
( onslder  the  plan  for  the  week's  work  in  the  shops.  The  de- 
partment heads  fully  understand  each  others'  difficulties,  and 
a  helpful  spirit  exists  all  around.  If  a  delay  is  likely  to 
occur  in  any  department  its  effect  is  discounted  in  advance. 
The  boiler  shop  may  have  a  spare  space  for  a  few  days  for 
an  extra  engine.  This  or  that  work  may  be  hurried  a  little 
in  order  to  preserve  the  general  shop  schedule.  This  practice 
"takes  up"  a  great  deal  of  lost  motion,  and  is  to  be  most 
highly  commended. 

Commercial  concerns  have  used  this  method  with  telling 
effect,  and  those  of  the  highest  standing  have  for  years  made 
a  practice  of  team  work  of  this  kind.  The  plan  possesses  even 
greater  possibilities  on  railroads,  where  daily  work  presents 
an  almost  continuous  emergency. 

This  sort  of  comparison  of  notes  should  be  practised  also 
between  departments.  Much  is  heard  of  the  shifting  of  re- 
sponsibility from  one  department  to  another,  as  if  the  road 
were  composed  of  warring  factions,  each  endeavoring  to  put 
the  other  in  a  bad  light  to  save  itself.  This  sort  of  thing  pre- 
vents businesslike  management.  A  monthly  meeting  to  study 
the  performance  sheets  would  be  a  powerful  influence  in  ex- 
tending the  team  work  and  breaking  down  the  department 
defenses,  which  have  been  a  great  and  entirely  unnecessary 
expense.  There  is  no  official  who  can  help  a  division  superin- 
tendent more  than  can  the  master  mechanic  and  vice  versa, 
if  these  men  understand  each  others'  problems.  Time  re- 
quired to  obtain  such  understanding  is  well  spent.  For  ex- 
ample, the  superintendent  could  help  the  master  mechanic 
wonderfully  if  he  understood  the  roundhouse  difficulties,  and 
the  master  mechanic  could  help  the  superintendent  if  he  knew 
more  about  the  trains  and  traffic.  It  seems  almost  absurd  to 
suggest  that  the  efficiency  of  a  railroad  organization  would 
be  greatly  increased  if  the  departments  forgot  themselves  and 
thought  only  of  the  general  result.  But  such  a  suggestion  is 
urgently  needed. 


In  a  report  recently  made  to  the  superintendent  of  motive 
power  of  the  Northern  Pacific  Railway  by  Mr.  W.  J.  Bohan, 
the  following  discussion  of  motor  cars  vs.  steam  locomotives 
is  included: 

Three  power  schemes  for  driving  motor  cars  have  been 
developed,  steam,  gasoline  or  oil  engines  with  mechanical 
drive,  and  gasoline  or  oil  engines  coupled  to  electric  gen- 
erators supplying  current  to  motors  on  the  car  axles.  On  the 
steam  driven  cars  the  vertical  type  of  boiler  provided  with 
horizontal  cylinder  is  employed  (See  Amebican  Engineer, 
November,  1897,  page  367,  and  April,  1898,  page  135),  coal, 
coke  or  oil  being  used  for  fuel.  Owing  to  the  limited  space 
available  for  the  boiler  it  has  been  difficult  to  obtain  suffi- 
cient steam  capacity  and  their  operation  has  been  more  or 
less  unsuccessful  on  account  of  boilers  not  being  able  to  meet 
demands  when  maximum  power  is  required.  Some  foreign 
roads  are  operating  this  class  of  equipment,  but  their  economy 
has  not  as  yet  been  proven. 

The  gasoline  equipments,  a  number  of  which  are  now  being 
tried,  have  some  advantages,  chief  of  which  is  the  fact  that 
they  are  self-contained  and  outside  of  oiling  require  little  at- 
tention. They  also  have  a  number  of  disadvantages,  among 
them,  the  necessity  of  using  compressed  air  or  other  means 
for  starting  the  engines,  and  their  requiring  complicated 
controlling  mechanisms  and  clutches  to  connect  the  engines 
to  axles  so  as  to  provide  for  ample  power  and  smooth  starting 
of  car.  The  question  of  economical  operation  of  gasoline 
equipment  is  also  doubtful  unless  gasoline  can  be  purchased 
at  a  low  price  or  coal  becomes  very  high,  either  of  which  con- 
ditions is  not  in  evidence  on  this  line  at  the  present. 

The  Rock  Island  Power  Committee,  reviewing  the  subject 
(American  Engineer,  April,  1905,  page  121),  recommends 
a  steam  driven  car  with  a  large,  properly  constructed  hori- 
zontal boiler,  using  oil  for  fuel.  Oil  is  recommended  as  a  fuel 
on  account  of  its  being  plentiful  and  cheap  along  this  par- 
ticular line.  What  saving  can  be  effected  with  such  a  car 
over  a  steam  locomotive  equipped  for  oil  burning  is  not  given. 

The  Chicago,  Burlington  &  Quincy  Railway  has  recently 
built  a  225-h.p.  gasoline  electric  motor  car  designed  to  haul 
a  trailer  for  carrying  passengers,  the  motor  car  itself  being 
used  for  the  power  equipment,  mail  and  baggage.  A  test  of 
this  car  was  made  recently,  but  as  yet  we  have  no  figures  on 
the  actual  cost  of  operation. 

Equal  capacity  considered,  the  apparent  saving  in  fuel  to  be 
effected  on  any  of  the  motor  cars  is  slight,  the  main  saving 
being  clearly  one  of  labor  which  may  be  accomplished  by  doing 
away  with  one  or  more  of  the  train  crew.  The  following  are 
two  tables  taken  from  the  report  of  the  Rock  Island  Power 
Committee  showing  comparative  cost  of  motor  cars  and  loco- 
motive with  train. 

Table  1. — Showing  saving  in  operation  of  a  steam  driven 
motor  car  with  a  seating  capacity  of  52  (as  used  by  the  Talf 
Vale  Railway  Company)   over  locomotive  and  four  carriages: 


•         i      (           ,  ■      1 

Running. 

Engine  coal *-*>:.>■. i-. 

Water .-.  .i.i.V. 

Motor  coach 
per  train  n 
d. 

i 1.36 

12 

cost 
ile. 

(l«.»8c. 

Engine  and  four 
carriages    cost 
per  train  mile. 
d. 

3.03 
.36 

Oil   and  other  stores.  ..i ;,,;.,,.  .-.A*.  .19 

Cleaning k.»Wi  t ♦wi-:* .  j-i .■  .'i*  -f 7 

Steam   raising,  etc. .>  . v.i-i  .>.:;■»■; v.>,. ,'  -•» 
Washing  out    . . .  .i<;,;»:)r^V«»iyi>-^i«^- •  •    ••» 

Carriage  cleaning  . . . . . . . . . .  ..>..,  ,10 

Carrlager  lighting .'1 .'  .1* 

.46 
.33 
.10 
.•8 
.•5 

.at 

Oil     

. . .    .•! 

•6 

Repairs,    Renewals. 
Engines    

95 

3  48 

Carriages    

51 

2  7S 

Wages. 
Ehiginemen     

1.37 

l.M 

Trafficmea    ..,,♦... 

56 

LM 

6.48 

>      14.92    (29.840.) 
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Table    2. — SavinR   in   operation    of   motor   car  over   two-car 
train  with  loconiotive: 

Approximate   cost — 

Passenger    cars    $5,000 

Baggage,   mail    and   express   cars 5,000 

Engine    and    tender 7,000 


Motor    car 


$17,000 
.    12.000 


Differeuco     6,000 

Weight   of  train — ■ 

Passenger  car    35  tons. 

Baggage  car 30  tons. 

Engine  and  tender 65  tons. 


Weight    of    motor    car. 


130  tons. 
,    65  tons- 


Difreren<-e     65  tooa. 

Cost   per   day    for   wages —  Train.       Motor  car 

Engineer    $3.50 

Fireman     2.25 

Conductor     3.50 

Bralieman     2.00 

Baggageman    2.50 


$3.50 
2.25 
3.50 

$925 


Add  for   U.    II.    care 


$13.75 
3.00 


Add  Interest  on  $5,000  at  C  per  cent , 


$16.75 
1.00 


$1775 

Cost  of  operation  of  train   per  day $17-75 

Cost  of  operation  of  motor  car  per  day 9.25 


Saving    in    fuel    per    day. 


$8.50 
5.00 


Total  saving  per  day  in  operation  of  motor  car $13.50 

Capitalized    at  5   per  cent $13.50  X  360  —  $97,200 


005 

In  both  of  the  above  tables  the  comparison  is  unfair  in  that 
the  cost  of  oi)erating  one  car  is  compared  with  the  cost  cf 
operating  an  engine  and  a  two  or  four-car  train  having  greater 
weight  and  carrying  capacity.  In  Table  2  the  fixed  charge 
should  be  reversed.  The  average  motor  car  costs  |12,00U. 
The  majority  of  railroads  in  this  country  have  numbers  of 
locomotives,  such  as  would  be  required  in  this  service,  which 
they  would  be  glad  to  dispose  of  at  $2,500  each.  The  same  is 
true  of  this  class  of  cars  which  can  only  be  used  for  branch 
or  suburban  service  and  the  value  of  which  would  not  exceed 
$3,000  each.  For  a  comparison  of  the  cost  of  operating  a  loco- 
motive and  one  combination  baggage  and  coach  and  a  gaso- 
line electric  motor  car  of  equal  passenger  and  baggage  capacity 
the  following  seems  to  be  fairer. 

Table  3. — Comparative  statement  showing  cost  of  operating 
a  locomotive  and  one  combination  coach  and  baggage  car  and 
a  motor  car  of  equal  capacity. 

A  15  X  22-in.  locomotive  complete  with  coal  and  water  weighs  60 
tons.  A  combination  passenger  and  baggage  car  of  equal  freight  and 
passenger  capacity  to  a  05-ft.  motor  car  weighs  22  tons.  The  total 
weight  of  the  above,  for  which  a  motor  car  would  be  substituted  is  82 
tons,  with  a  horse  power  of  about  500  and  a  speed  limit  of  60  m.p  h. 

Value  of  the  alwve   locomotive   is $2,500 

Value   of   the   above  <ar  is 3,000 


Total    $5,500 

dost  of  operation  per  day  will  be — 

Crew,   1   Engineer    $4.00 

1   Fireman     2.35 

1    Conductor     3.50 

1    Itrakcmun      2.2.1 

Assuming  a  50  mile  run  doubled  each  day  of  100  miles  per  day, 
the  locomotive  and  one  <-ar  would  make  .')0  miles  per  ton  of  coal 
based  on  an  average  speed  of  20  miles  an  hour-  The  fuel  con- 
sumvtioa  for  the  above  run  would  be  3  tons  per  day  at  $2  per 
ton     '....<,. 6.00 

(One  ton  of  coal  allowed  for  building  flres,  keeping  up  steam  wh^n 
not  running,  etc.). 

Repairs  for  the  lociorootive  100  miles  at  2%  cents  per  mile 250 

Repairs   on  tar,   per  100  miles 50 

Roundhouse   expense    1.75 


Oil,   waste   and  other    supplies 50 

Water    25 

$23.60 
Interest    on    investment    at    5    per    cent 76 

Total    $24.36 

A  200-h.p.  combination  gasoline  electric  motor  car,  length 
C5  ft.,  weight  65  tons,  baggage  and  passenger  capacity  equiva- 
lent to  the  above  combination  car  would  cost  $12,000. 

Based  on  40  watt  hours  power  required  per  ton  mile  at  an 
average  speed  of  20  miles 'per  hour,  as  determined  by  receni 
tests.  Gasoline  estimated  at  13  cents  per  gal.,  one  gal.  pro- 
ducing ^y^  h.p.h.,  the  cost  of  operation  per  day  will  be: 

Crew — 1   Engineer    $4.00 

1   Conductor     3  50 

1  Brakeman     2.25 

Gasoline  per  day   (100  miles),   at  7c.   per  train   mile 7.00 

Gasoline  lost   by  evaporation,   waste,  etc.,  15  per  cent 1.05 

Repairs  based  on  100  miles  per  day,  at  3e.  per  mile 3  00 

Terminal    expenses    1.00 

Oil,   wa.ste  and   other   supplies 50 

$22.25 
Interest  on  Investment  at  5  per  cent 1.53 

Tctal      $23.78 

The  above  comparison  shows  a  saving  of  58  cents  per  day 
In  favor  of  the  motor  car.  You  will  note  that  in  the  table 
showing  cost  of  operating  the  motor  car  that  the  wages  of 
fireman  is  not  included.  It  is  a  question,  however,  whether 
this  man  can  be  dispensed  with  on  account  of  coming  in  con- 
tact with  State  laws  requiring  two  men  in  cab,  cases  of  which 
have  been  known.  The  motor  car  equipment  is  handicapped  in 
that  Its  hauling  capacity  and  range  of  speed  is  limited.  The 
locomotive  on  the  other  hand  has  wider  range  of  speed  and 
in  cases  of  necessity,  such  as  excursions,  etc.,  which  are  al- 
ways forthcoming  on  branch  lines,  will  haul  several  cars 
handily.  The  locomotive  can  also  be  used  for  switching  at 
terminals,  which  is  often  desirable. 

Summing  up  the  whole  situation  there  seems  to  be  very 
little  in  the  motor  car  proposition  at  present  or  until  their 
success  has  been  better  demonstrated.  In  case  a  motor  ser- 
vice is  desirable  on  some  branch  line,  why  not  make  the  jumi) 
from  steam  to  electricity  at  once  and  install  wiring  on 
branches  where  current  can  be  bought  for  around  1  cent  per 
k.w.h.  and  operate  a  few  street  cars,  the  cost  and  success  of 
operating  which  is  a  certainty. 


The  QtESTioN  ok  Cost. — The  dollar  is  the  final  term  in 
almost  every  equation  which  arises  in  the  practice  of  en 
gineering  in  any  or  all  of  its  branches,  except  qualifiedly  as 
to  military  and  naval  engineering,  where  in  some  cases  cost 
may  be  ignored.  In  other  words,  the  true  function  of  the 
engineer  is,  or  should  be,  not  only  to  determine  how  physical 
problems  may  be  solved,  but  also  how  they  may  be  solved 
most  economically.  For  example,  a  railroad  may  have  to  be 
carried  over  a  gorge  or  valley.  Obviously  it  does  not  need 
an  engineer  to  point  out  that  this  may  be  done  by  filling  the 
chasm  with  earth,  but  only  a  bridge  engineer  is  competent 
to  determine  whether  it  is  cheaper  to  do  this  or  to  bridge 
it,  and  to  design  the  bridge  which  will  safely  and  most  cheaply 
serve,  the  cost  of  which  should  be  compared  with  that  of  an 
earth  fill.  Therefore,  the  engineer  is  by  the  nature  of  his 
vocation,  an  economist.  His  function  is  not  only  to  design 
but  also  so  to  design  as  to  insure  the  best  economical  result. 
He  who  designs  an  unsafe  structure  or  an  inoperative  ma- 
chine is  a  bad  engineer;  he  who  designs  them  so  that  they 
are  safe  and  operative,  but  needlessly  expensive,  is  a  poor 
engineer,  and,  it  may  be  remarked,  usually  earns  poor  pay: 
he  who  designs  good  work,  which  can  be  executed  at  fair  cost, 
is  a  sound  and  usually  a  successful  engineer;  he  who  does 
the  best  work  at  lowest  cost  sooner  or  later  stands  at  the  top 
of  his  profession,  and  usually  has  the  reward  which  this  im- 
plies.— Henry  R.  Totcne.   before  Purdue  students. 
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GETTING  THE  MOST  OUT  OF  A  LATHE. 


With  a  belt-driven  lathe  having  a  four  or  five-step  cone 
I  !ley  and  back  gears,  the  speed  steps  are  so  large  that  the 
(  Unary  operator,  if  he  understands  his  work,  can  usually 
(  ermine  which  speed  is  most  suitable  for  the  work  he  has 
1  hand.  With  a  variable  speed  motor  driven  lathe  a  greater 
1  mber  of  speeds  are  furnished,  and  where  these  speeds  in- 
I  ase  by  from  10  or  15  to  20  per  cent,  increments  the  problem 
(  selecting  the  most  suitable  speed  for  a  particular  piece  of 
v  >rk  is  more  complicated.  In  some  of  the  very  large  manu- 
t  (turing  establishments  it  has  been  found  advisable  to  have 

"speed  foreman,"  whose  duty  it  is  to  advise  the  machine 
!,  lids  as  to  the  speed  to  be  used  on  different  classes  of  work, 
;  .id  in  addition  he  is  expected  to  improve  the  machine  tools 
;,  ;(1  the  methods  of  handling  the  work,  with  a  view  to  in- 
I  :  easing  the  output.  Such  a  man  must,  of  course,  be  thor- 
(  ighly  familiar  with  the  practical  part  of  the  work  and  ordi- 
L.'.rily  uses  one  of  the  special  slide  rules  to  assist  him  in  de- 
!•  rmining  the  cutting  speeda  which  it  is  advisable  to  use  on 
different  classes  and  sizes  of  work.  A  man  of  this  kind  would 
undoubtedly  be  a  paying  proposition  in  a  very  large  shop,  but 
wduld  probably  be  out  of  the  question  for  the  smaller  shops. 

The  problem  then  is  to  provide  some  simple  means  to 
( liable  the  ordinary  machine  hand  to  easily  select  the  best 
speed,  within  reasonable  limits,  for  a  given  piece  of  work,  it 
iK  first  necessary  to  decide  on  the  kind  of  tool  steel  .which  will 
he  used,  and  then  by  means  of  a  careful  set  of  experiments 
and  by  practical  observation  to  determine  the  best  rates  of 
(  utting  speed  with  various  materials  and  under  different  con- 
ditions. As  the  rate  of  cutting  speed  depends  on  the  kind  of 
lool  steel,  the  material  to  be  cut,  the  nature  of  the  work  and 
I  he  finish  required,  it  is,  of  course,  necessary  for  each  shop 
lo  determine  for  itself  the  most  suitable  rates  of  cutting  speed 
for  its  conditions.  The  machine  tool  operator  should  then  be 
furnished  with  data  as  to  the  cutting  speed  in  feet  per  minute 
lo  be  used  with  various  materials. 

It  is  then  necessary  to  furnish  him  with  some  simple  (to  be 
•■ffective  it  must  be  quite  simple)  means  of  determining  the 
inoper  position  of  the  belt  and  arrangement  of  back  gears 
on  a  belt-driven  lathe,  or  of  the  controller  handle  and  gearing 
on  a  motor-driven  lathe  to  obtain  the  desired  rate  of  cutting 
speed  on  the  diameter  of  work  he  is  to  turn. 


furnished  by  the  controller  there  are  four  runs  of  gearing, 
so  that  a  very  large  number  of  speeds  are  available.  The 
letters  with  each  controller  point  number  designate  the  run 
of  gearing  which  is  to  be  used;  F,  means  the  fastest  run; 
M.F.,  medium  fast;  M.S.,  medium  slow  and  S.  slow.  This 
same  scheme  can  easily  be  adapted  for  use  with  boring  mills 
and  drilling  machines. 
This  table  was  made  up  by  the  machine  shop  foreman  from 

CONTROLLER   POINTS 


15       au       :>n      3U       3.5       4U       45       50       5&       tiU       «S        7U 
CUTTING  SPEED         FT.   PER  MIN. 

FICi.     2 ^DIAGRAM     SHOWING     MOTOR     CONTROLLER     POIXT     VOB     ANY 

CUTTING    SPEED    ON    VARIOUS    DIAMETERS    OF    WORK. 


rONTROIXER   POINTS   AND    RUN'  OF   GEARING    TO    BE    USED    TO     OBTAIN    VARIOUS    RATES    OF    CUTTING    SPEED    ON    DIFFERENT 

DIAMETERS    OF    WORK. 


Diameter 

Cutting  Spkeu — Fi.et  Per  Minute. 

of  Work. 

30 

35 

40 

46 

50 

55 

60 

65 

70 

1  in 

M.P. — 18 

M.F.— 11 

M.S. — 19 

M.S.— 16 

M.S. — 13 

M.S.— 10 

M.S. —  9 

S. — 40 

S. — 19 

S.— 18 

S. — 17 

S.— 16 

S.— 14 

S.— 14 

S— 13 

S.— 12 

M.P  —20 

M.F.— 13 

M.S.— 21 

M.S. — 18 

MS. — 15 

M.S.— 12 

M.S. — 11 

M.S.—  9 

S. — 21 

S. — 19 

S.— 18 

S.— 17 

S. — 16 

S.— 16 

S. — 15 

6—14 

F.—  9 

M.P. — 14 

M.P.—  9 

M.S.— 19 

M.S.— 16 

M.S. — 14 

M.S. — 12 

M.S. — 11 

M.S.—  9 

S.— 21 

S. — 20 

S.— 19 

S.— 18 

S.— 17 

S.— 16 

S.— 16 

F— 10 

M.F. — 16 

M.F.— 11 

M.S.— 20 

M.S — 18 

M.S. — 16 

M.S.— 14 

M.S. — 12 

M  S.— 11 

M.S. —  9 

M  S.—  8 

S.— 20 

S. — 19 

S.— 18 

S.— 18 

B— 17 

F.— 12 
M.F. — 17   , 
M.F.— 12 
M.F. —  8 
M  S.— 19 
M.S. — 17 
M.S.— 15 
M.S.— 14 
M.S.— 12 
M.S. — 11 
M.S. —  9 
MS. —  8 

S— 21 

S.— 20 

S.— 19 

S. — 18 

P. — 13 
MP. — 18 
MP— 13 
M.P. — 10 
M.S.— 20 
M.S. — 18 
MS.— 16 
M.S. — 15 
M.S.— 13 
M.S.— 12 
M.S — 11 
M.S.— 10 
M.S.—  9 
S.— 21 
S.— 20 
S— 19 

P. — 14 
MP— 19 
M.F.— 14 
MP. — 11 
M.F  —  8 
M.S. — 19 
M.S.— 17 
M.S. — 16 
MS— 14 
M.S. — 13 
M.S.— 12 
M.S.— 11 
M  S. — 10 
M.S.—  9 
M.S.—  8 

S. — 20 

P. — 15 
M  P.— 20 
M.F.— 15 
M.P— 12 
MP.—  9 
M  S.— 20 
M.S.— 18 
M.S. — 17 
M.S.— 15 
M.S — 14 
M.S. — 13 
M.S.— 12 
M.S.— 11 
M  S.— 10 
M.S.—  9 

S.— 21 

P. — 16 

2  ins 

M.F. — 21 

:?  ins 

4  ins 

M.F— 16 
M.P. — 13 

5  ins 

M.F. — 10 

6  ine 

M.S. — 21 

7  ins 

MS. — 19 

8  ins 

M.S. — 18 

9  ins.  . 

M.S. — 16 

1(1  ins  

M.S. — 15 

' '  ins 

M.S. — 14 

12  Ins 

M.S. — 13 

i;{  ins 

M.S. — 12 

14  in.-i 

M.S. — 11 

1  .">  ins 

MS. — 10 

It;  ins 

M.S. —  9 

Note.- — The  motor  has  a    21   point  controller,   and  drives  the  lathe  through    four   different    runs   of    gearing, 
lun    of   gearing   is   to  be   used;    M.F.,    medium    fast;    MS.,    medium   slow,  and   S.,  slow. 


F.    indicates    that    the    fast 


FIG.  1. 


The  best  method  of  doing  this  which  has  come  to  our  notice 
is  one  used  at  the  McKees  Rocks  shops  of  the  Pittsburgh  & 
Lake  Erie  Railroad.  On  the  headstock  of  each  lathe  is  fast- 
f'ned  a  brass  plate  with  a  table  on  it  somewhat  similiar  to 
that  shown  in  Fig.  1.  The  table  shown  is  copied  from  one 
on  a  Putnam  20-in.  lathe,  and  the  operator  can  easily  tell  at 
a  glance  the  controller  position  and  run  of  gearing  to  use  for 
any  rate  of  cutting  speed  from  30  to  70  ft.  per  minute  on 
diameters  from  1  to  16  ins.  This  lathe  is  driven  by  a  Crocker- 
Wheeler  714  h.-p.  motor  with  a  21-point  controller  operating 
on  the  multiple  voltage  system.     In  addition  to  the  speeds 


the  chart  shown  in  Fig.  2,  which  was  furnished  to  him  from 
the  mechanical  engineer's  oflSce.  This  chart  shows  what  posi- 
tion of  controller  and  run  of  gearing  to  use  to  obtain  any 
cutting  speed  from  10  to  70  ft.  per  minute  on  any  diameter 
up  to  20  ins.,  but  the  machine  operator  would  i)robably  ex- 
perience trouble  in  reading  it,  and  the  table  which  is  much 
simpler  and  is  sufficient  for  all  practical  purposes  was  made 
from  it.  The  chart  was  very  easily  plotted  with  the  aid  of  the 
diagram  on  Fig.  1,  page  165,  of  our  May,  1903,  issue,  which 
shows  the  relation  between  the  speed  and  power  of  a  Crocker- 
Wheeler  motor  using  the  21  point  field  weakening  controller. 
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SUPERHEATERS  IN  LOCOMOTIVES. 


Belgian  State  Railways.* 


The  Belgian  State  Railway  has  recently  put  in  service  a 
series  of  simple  expansion  locomotives,  the  boilers  of  which 
carry  a  pressure  of  14  atm.  (205.8  lbs.  per  sq.  in.),  with  an 
inside  diameter  of  1.600  m.  (5  ft.  3  ins.)  while  that  of  the  cyl- 
inders is  520  mm.  (20V^  ins.).  This  class  of  engine  gives  the 
maximum  power  obtainable  by  the  simple  expansion  of  steam. 
In  fact  every  new  enlargement  of  the  cylinders  would  demand 
larger  dimensions  for  the  crank-axle  and  moving  parts;  on 
the  other  hand,  the  necessity  for  clearing  the  loading-gauge 
limits  the  diameter  of  the  boiler;  in  short,  with  simple  expan- 
sion it  would  be  difficult  to  utilize  steam  with  a  pressure  ex- 
ceeding 14  atm. 

Under  these  conditions  and  in  view  of  further  Increasing 
the  power  of  the  engines,  it  becomes  necessary  to  resort  to  some 
other  system  for  increasing  the  useful  worlc  of  the  steam  with- 
out enlarging  the  existing  boilers.  The  two  solutions  under 
consideration  are  compound  worthing  and  superheating  of  the 
steam.  The  first  of  these  does  not  strictly  come  within  the 
limits  of  this  paper.  Arrangements  for  producing  superheated 
steam  and  the  results  obtained  with  a  system  that  has  been  in 
service  for  more  than  a  year  will  now  be  considered. 

SCUMIUT    SUPEBUEATEB    FOB    SIMPLE   EXPANSION    LOGOMOTIVKS. 

For  some  time  the  locomotive  department  had  their  atten- 
tion drawn  to  the  favorable  results  obtained  by  using  super- 
heated steam  in  industrial  stationary  engines.  By  super- 
heating the  theoretical  cycle  is  improved,  and  the  pressure  is 
maintained.  The  volume  of  steam  is  augmented  propor- 
tionately to  the  rise  of  temperature,  diminishing,  however, 
its  density.  In  other  words,  when  the  degree  of  superheat  is 
sufficient  to  prevent  the  loss  due  to  condensation  in  the 
cylinders,  then  the  surplus  heat  contained  in  superheated 
steam  is  sufficient  to  reheat  the  walls  of  the  cylinders,  main- 
taining the  temperature  necessary  to  get  rid  of  the  condensa- 
tion and  the  loss  of  work  during  expansion.  These  trials  have 
brought  to  light  a  valuable  property  of  superheated  steam. 
•  It  was  recognized  as  a  bad  conductor  of  heat,  contrary  to  that 
which  obtains  when  steam  is  in  the  saturated  state. 

These  numerous  advantages,  tested  by  many  trials  under- 
taken by  most  competent  engineers,  are  specially  valuable 
to  the  locomotive  engine.  The  employment  of  a  practical 
superheater  augments  the  power  of  the  boiler,  and  the  utiliza- 
tion of  superheated  steam  is  most  economical.  This  is  well 
observed  in  hauling  heavy  goods  trains  on  sections  of  the 
line  having  heavy  gradients.  For  it  is  then  indispensable  to 
reduce  to  the  minimum  the  consumption  of  water  and  steam. 
For  the  suburban  trains  having  frequent  stoppages  super- 
heat is  again  highly  recommended,  because  it  reduces  the  con- 
densation necessitated  by  the  frequent  stops.  High  speed  is 
also  favorable  to  the  employment  of  higher  superheated  steam, 
the  great  fluidity  of  which,  as  well  as  its  dryness,  permit  run- 
ning with  early  cut-offs,  which  helps  the  boiler  just  at  the 
time  when  it  is  most  hard  pressed. 

On  the  other  hand,  the  passage  of  saturated  steam  through 
the  pipes  (and  steam  ports)  is  more  difficult,  and  entails  In- 
evitably an  increase  of  condensation.  Having  in  mind  these 
various  theoretical  and  practical  considerations  the  adminis- 
tration of  the  Belgian  State  recognized  the  great  utility  o* 
pushing  on  their  investigations  in  this  direction. 

It  was  in  1900  that  the  administration  of  the  State  Rail- 
ways opened  negotiations  with  M.  Schmidt,  the  German  ex- 
pert, who  at  that  period  had  already  introduced  some  locomo- 
tives with  steam  superheaters  formed  principally  of  a  series 
of  rings  placed  in  the  smoke-box. 

This  last  plan,  described  in  most  of  the  technical  news- 
papers, and  applied  to  a  Prussian  State  locomotive  shown  in 
Paris  in  1900,  adapted  itself  without  difficulties  to  outside 
cylinder  engines. 

•A  paper  by  J.  B.  Plamme.  general  Inspector  Belgian  State  Railways, 
read  before  the  Institution  of  Mechanical  Engineera. 


It  is  not  quite  the  same  for  inside  cylinder  engines  which, 
as  in  England,  are  generally  used  in  Belgium.  In  this  case  it 
becomes  impossible  to  clear  from  the  bottom  of  the  smoke-box 
the  cinders  brought  by  the  large  flame-tube  placed  at  the  base 
of  the  barrel. 

On  the  other  hand,  a  superheater,  established  in  the  barrel 
of  the  boiler  and  described  later  (Fig.  4),  offers  some  real 
advantages.  It  is  lighter,  less  cumbersome,  easy  to  clean  and 
maintain,  and  its  introduction  does  not  necessitate  any  im- 
portant modifications  in  the  smoke-box.  Consequently  It  wat? 
this  kind  of  apparatus  that  the  Locomotive  Department 
adopted  in  a  new  type  of  powerful  locomotive  then  being 
built  in  the  Cockerill  Works  at  Seraing. 
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VIQ.    1. 


At  the  same  time  another  important  question  presented  it- 
self. Was  it  absolutely  necessary  to  superheat  the  steam  to 
a  temperature  reaching  300  deg.  to  350  deg.  C.  (572  deg.  to 
C62  deg.  F.)?  It  is  evident  that  the  more  the  steam  is  super- 
heated the  more  necessary  it  becomes  to  give  attention  to  the 
oiling  of  the  piston-valves  and  cylinders  and  to  the  construc- 
tion of  the  stuffing-box.  With  a  view  to  getting  a  clear  idea 
of  the  actual  amount  of  superheat  some  trials  were  made  with 
a  superheater  of  small  surface  installed  in  the  barrel  of  one 
of  the  locomotives,  type  35,  which  will  be  described  later. 
After  several  months  of  experiments  it  has  been  recognized 
that  the  utilization  of  steam  slightly  superheated  does  not 
offer  any  appreciable  economy  of  fuel  or  increase  of  power. 

On  the  other  hand,  with  the  Schmidt  apparatus  placed  on  a 
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jcomotive,  type  35,  and  provided  with  steam  witti  a  tempera- 
are  varying  between  300  deg.  and  350  deg.  C.   (572  deg.  to 
52  deg.  F.),  some  favorable  results  have  been  obtained. 
The  locomotives  compared,  one  using  saturated  steam  and 
iie  other  superheated  steam,  are  both  of  type  35,  with  six 
oupled  wheels  of  1.600  m.   (5  ft.  3  in.)  with  bogie  in  front, 
'he  boiler  has  a  round-topped  fire-box,  the  roof  of  the  furnace 
eing  connected  to  the  arch  by  vertical  stays.     The  fire-box, 
,f  a  medium  depth,  burns  coal  with   briquettes  varying  in 
.uantity  with  the  weight  of  the  trains.     The  inside  cylinders 
..re  made  with  piston  slide-valves  placed  above,  steam  being 
draitted  in  the  middle  of  the  valve.    This  arrangement,  with 
.he  Stephenson  valve-gear,  involves  the  employment  of  a  rock- 
jng-shaft,  which  reverses  the  position  of  the  valves  compared 
with  those  having  the  exhaust  port  in  the  middle  of  the  pis- 
ton-valves.    :-  ■■^^• 

The  six  coupled  wheels  and  the  bogie  are  fitted  with  com- 
pressed-air brakes.    The  engine  is  illustrated  in  Figs.  1  to  3. 
The  principal  dimensions  are  given  in  the  following  Table: 


The  engine  provided  with  the  Schmidt  superheater  has  less 
heating  surface  than  the  above,  owing  to  the  substitution  of 
21  tubes  of  118  mm.  (4%  ins.)  diameter  for  103  tubes  of  50 
mm.  (1  15-16  ins.).  For  this  locomotive  the  internal  heat- 
ing surface  in  the  tubes  is  98.10  m.*  (1,056  sq.  ft.)  and  the 
total  heating  surface  is  130.056  m.=  (1,400  sq.  ft). 

The  exterior  superheating  surface  is  equal  to  27.15. 

The  superheater  proper  is  illustrated  in  Plates  1  to  3,  and 
consists  essentially  of  two  parts. 

(1)  A  series  of  iron  tubes  of  118  mm.  (4%  ins.)  external 
diameter,  occupying  the  upper  part  of  the  nest  of  tubes  and 
ofiTering  like  them  a  passage  for  flame  and  hot  gases. 

(2)  Some  U  shaped  tubes  grouped  in  pairs  among  fhe 
flame  tubes  and  used  for  the  circulation  of  the  superheated 
steam. 

A  steam  collector  in  several  divisions  is  placed  on  the  top 
of  the  smokebox.  Some  supplementary  parts  complete  the 
system. 

There  must  also  be  a  diaphragm  to  close  the  flame  tubes 


(fmt 


no.  2. 


Cylinders  :— 

Diameter    .Vi..'-. 520    mm.    (20>^    Ins.) 

Stroke 660  mm.    (26   ins.) 

Working  pressure 14    atm.    (205.8  4bs.   per  sq.    in.) 

Diameter  of  driving  wlieels 1.600  m.    (5  ft   3   ins) 

Height  of  center  of  boiler  above  rail 2.650  m.   (8  ft.  8  5-16  ins.) 

Tubes : — 

Length    ♦i^.i 4.1.30   m.    (13   ft.    6\i,    Ins.) 

Exterior   diameter    *:*.". 50    mm.    (1    15-16   ins.T 

Number i  ..i ». 271 

Healing  surfaoe : — 

Tubes,    internal 158.25    m».    (1,703    sq.    ft) 

Firebox 14.90    m'.    ( 160    sq.    ft  ) 

Total ».,i. 17.3.15  m«.    (1.863  sq.  ft  ) 

Grate  surface 2.84   m*.    (30«.i   sq.   ft) 

Weight  in  running  order: —  ;.     '-■ 

First  axle ,.v.;:.  .9740  K.    (9.5  tons.) 

Second  axle 974o  K.   (9.5  tons) 


Third   axle 18215   K. 


Fourth   axle. 


.17850  K. 


Fifth  axle ..>.    17500  K. 

Total  weight ..;...    72065   K. 

Adhesion   weight 53565  K. 

p  d»  I 
Tractive  ettori  =  16128  K.    (15.8  tons.) 


(17.9  tons.) 
(175  tons.) 
(17.5  tons.) 
(71.8  tons  ) 
(52.7  tons.) 
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FIG.  3. 

when  steam  does  not  circulate  in  the  superheating  tubes.  This 
diaphragm  is  handled  by  the  aid  of  a  lever  near  the  engine 
driver. 

A  mercury  thermometer  shows  the  temperature  of  the 
superheated  steam  at  the  entrance  of  the  steam-pipe.  The 
degree  of  superheat  is  read  on  a  graduated  quadrant  placed 
in  the  cab. 

The  large  flame  tubes,  which  are  of  solid  drawn  iron,  are 
screwed  into  the  firebox  tube  plate  and  expanded  in  the  smoke- 
box  tube  plate. 

The  superheating  tubes,  also  of  solid  drawn  iron,  are  pro- 
tected against  the  action  of  the  flame  at  the  fire  end  by  cast 
steel  caps. 

In  the  smokebox  these  tubes  are  expanded  into  flanged 
bushes  flxed  by  bolts.  The  tightness  is  assured  by  means  of 
asbestos  joints. 
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Copper,  bronze  and  brass  are  usually  excluded  from  all  parts 
that  come  in  contact  with  the  superheated  steam.  For  this 
reason  the  steam  pipes  are  of  iron,  and  the  joints  between 
these  pipes  and  the  cylinders  are  formed  with  cast  iron 
flanges. 

The  metallic  packings  of  the  piston  rods  and  valve  spindles 
are  composed  of  cast  rings  and  white  metal,  the  contact  of 
which  on  the  rod  is  obtained  by  a  spring  permitting  small 
side  movements  of  the  rod. 

The  slide  valves  are  cylindrical  with  steam  admission  in  the 
middle  of  the  valve,  which  reduces  the  packing  to  simple 
bronze  rings  with  lubricating  grooves.  The  slack  between 
each  valve  and  the  cylindrical  chamber  against  which  it  rubs 
is  closed  by  means  of  three  cast  iron  rings  of  suitable  section, 
the  steam  i)ressing  on  the  interior  of  the  principal  segment. 
The  oiling  of  the  cylinders  and  valves  is  done  by  a  lubricator 
in  six  sections.  The  lubricant  used  is  a  mineral  oil  with  a 
high   flash  point. 

The  trials  of  these  two  locomotives  took  place  with  goods 
trains   of  accelerated    speed    and    local    passenger    trains    run 


As  regards  maintenance  the  superheated  steam  locomotivt 
type  35,  has  not  required  special  attention  during  its  1' 
year's  service. 

These  early  favorable  results  have  led  to  the  Belgian  Stati 
Railway  venturing  on  the  application  of  superheat  to  locomc 
tives,  on  a  larger  scale.  With  this  in  view  twenty-five  locomo 
tives,  comprising  five  different  types,  all  provided  with  th' 
Schmidt  superheater  described  above,  are  actually  in  cours< 
of  construction  or  are  about  to  be  put  to  work. 

Amongst  these  last  are  a  certain  number  of  locomotives  of 
type  35,  which  have  fully  confirmed  the  favorable  results  ob 
tained  by  the  first  engine  of  this  kind. 

Among  the  number  of  services  actually  and  successfully  run 
by  these  engines  is  to  be  particularly  noted  the  hauling,  from 
Brussels  to  frontier,  of  express  trains  going  to  Paris.  These 
trains,  whose  tare  weight  of  vehicles  exceeds  340  tonnes 
(334%  tons),  surmount  the  17  kilometers  (10.56  miles)  sep 
arating  Mons  and  the  frontier  in  17  minutes,  against  a  con 
tinuous  up  grade  with  inclines  varying  from  1  in  125  to  1 
in  55. 


ExiKnmetttnl  ifiiperhfoter  on  a  fomixmnd  Locomoiivt. 
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ning  on  the  Luxemburg  line,  the  extremely  undulating  profile 
of  which  contains  many  inclines  of  IG  per  1,000. 

Each  locomotive  worked  twenty-four  goods  trains  weighing 
UdO  tons  (24G  tons)  and  twelve  i)assenger  trains  weighing  an 
average  of  15(»  tons  (147.t>  tons).  The  total  journey  made  by 
each  engine  amounted  to  11,500  kilometers  (7,14G  miles). 
The  saving  of  coal  i>er  train-kilometer  in  favor  of  the  super- 
heated steam  engine  was  found  to  be  13.33  per  cent.,  and  the 
water  consumption  was  reduced  18  per  cent..  On  the  other 
hand,  the  expenses  of  lubricating  increased  in  a  fixed  propor- 
tion. 

After  four  months  of  trials  on  the  Luxemburg  line,  more 
precise  experiments  were  organized  with  the  through  pas- 
senger trains  on  the  Brussels  and  Charleroi  line,  which  has  a 
series  of  inclines  of  13  per  1,000.  For  ten  days,  during  which 
the  climatic  conditions  remained  invariable,  these  two  locomo- 
tives hauled  alternately  the  same  train  of  250  tons  (246  tons). 
The  saving  in  favor  of  the  superheated  steam  locomotive 
amounted  to  12.5  per  cent  for  fuel  and  16.5  per  cent,  for  water. 
Moreover  the  speed  raised  at  the  (op  of  the  incline  showed  an 
average  increase  of  9.5  per  cent.,  all  the  conditions  being  ex- 
actly the  same. 


COCKEBILL  SUPEBIIEATEB  FOB  COMPOUND  LocX>MOTIVES. 

It  is  seen  from  the  preceding  that  it  is  now  known  that 
superheated  steam  as  applied  to  locomotives  is  susceptible  of 
giving  remarkable  results  which  come  within  the  domain  of 
practice.  The  State  Railway  has  decided  to  persevere  with 
their  experiments  in  combining  superheat  with  compounding, 
because  they  perceive  that  there  is  a  most  interesting  ques- 
tion to  elucidate. 

Is  it  more  economical  to  divide  the  superheater  into  two 
parts  in  such  manner  as  to  raise  the  temperature  at  the  en- 
trance to  both  the  H.P.  and  the  L.P.  cylinders,  or,  on  the 
other  hand,  to  devote  the  whole  power  of  the  apparatus  to 
superheating  the  steam  before  it  enters  the  L.P.  cylinders? 
The  Cockerill  Company,  after  numerous  investigations,  have 
just  completed  a  superheater  that  will  enable  them  to  settle 
this  question. 

This  entirely  new  system  is  being  continually  tested  on  a 
series  of  compound  engines,  with  four  cylinders,  and  six- 
coupled  wheels  of  1.80  m.  diameter  (5  ft.  10  ins.  diameter) 
with  a  bogie.  This  locomotive,  called  IDftw.  possesses  a 
boiler  having  an  interior  diameter  of  1.65  m.  (5  ft.  5  ins.) 
diameter,  and  is  pressed  to  15.5  atm.   (227  lbs.  per  sg.  in.). 
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The  H.P.  cylinders  are  inside  and  connected  to  the  leading 
oupled  axle;  the  L.P.  cylinders  are  outside  and  drive  the 
second  axle.  The  four  cylinders  are  placed  on  the  transverse 
ixis  of  the  bogie.  The  two  valve  motions  of  the  Walschaert 
lype  are  outside.  They  present  several  peculiarities  due  to 
ihe  employment  of  cylindrical  valves,  with  the  steam  intro- 
iluced  in  the  middle.  The  leading  dimensions  of  the  engine, 
iyi)€  19bis.  are  shown  in  the  Table  below: 

Diameter  HP.  cylinders :=  0.36  14  3-16  iwk 

Diameter  LP.    lylinders =   062  =   24    13-3SS   ins. 

.-troke =   0  68  =26    25-32   ins. 

initial   pre-isure =   15.5  atm.  =   227  lbs.  per  sq.  in. 

Diameter  of  driving  wheels =   1.80  m.  =  5  ft    11   ins. 

Mcight,   rail   to  center  of  boiler...  =   2.80   m.  =9   ft.   2%    ins. 
Tubes : — 

Length  of ^ =  4  0  m.  =   13  ft.   1  %   in. 

,  .^     _.,         .        /  =   30  of  107  mm.  =   4   7-32   ins. 

Number  and  outside  diameter,  j  _   219  of    50  mm  =   1   31-32  ins. 

Heating   surface  : — 

Interior  of  tubes =:  157.62  m".  =   1,696  6  sq.  ft. 

Of  firebox , — -   18.35   m-.  =       197.5   sq.    ft. 

175.97   m-.         =   1,894.1    sq    ft. 

Area  of  grate 3.01  m^'.  =        32  3  sq.  ft. 

The  apparatus  for  superheating  the  steam  may  be  used 
in  two  ways.  One  may  heat  the  steam  near  to  the  entrance  to 
the  H.P.  cylinder,  and  afterwards  near  to  those  of  the  L.P. 
(vlinders,  or  at  the  entrance  of  the  L.P.  only.  The  super- 
heater shown  in  Fig.  4  indicates  the  general  arrangement, 
comprising  two  series  of  large  flame  tubes  containing  the  ci/- 
culating  pipes  intended  to  superheat  the  steam. 

The  role  of  the  compartments  C  and  H,  placed  inside  the 
barrel,  and  of  the  collectors  J  and  D,  installed  in  the  smoke- 
box,  will  be  dealt  with  later  on  in  connection  with  the  explana- 
tion of  the  working  of  the  apparatus. 

In  B  there  is  a  valve  with  three  pistons  to  divert  the  steam 
coming  from  the  regulator  towards  the  compartment  C,  or 
into  the  tube  L,  according  as  it  is  required  to  operate  the 
superheat  to  H.P.  and  L.P.  or  to  L.P.  only.  The  movements 
of  the  valve  B  are  automatically  repeated,  thanks  to  the  pres- 
ence in  the  tube  L  of  an  identically  similar  valve  located  with- 
in B'.  The  destinations  of  the  different  pipes  is  made  clear 
by  following  the  course  of  the  steam  as  explained  below. 

First  Ca.sk. — Superheat  at  the  entrance  of  H.P.  and  L.P. 
The  steam  on  leaving  the  regulator  A  makes  its  way,  after 
passing  B,  towards  the  compartment  C;  from  there  it 
traverses  the  left  set  of  superheater  tubes  and  enters  the  col- 
lector D,  whence  it  goes  to  the  H.P.  cylinders  by  passing 
through  the  valve  B'  and  pipes  E.  The  superheated  steam, 
after  doing  work  in  the  H.P.  cylinders,  goes  out  by  the  ex- 
haust pipe,  traverses  the  valve  B\  after  the  pipe  G,  lodged  in 
the  interior  of  the  barrel  to  enable  it  to  enter  the  compart- 
ment H.  From  there  the  steam  goes  into  the  superheatin.q 
tubes  (the  right  set),  and  arrives  by  the  pipe  K  leading 
toward  the  L.P.  cylinders. 

Secom)  Case. — Superheat  at  the  entrance  of  the  L.P.  cyl- 
inder. The  valve  B  is  placed  by  the  driver  in  a  position  that 
diverts  the  direction  of  the  steam,  directly  from  the  regulator 
into  the  pipe  L;  from  there  it  goes  to  the  H.P.  cylinders  after 
having  passed  through  the  valve  B*  and  the  delivery  pipes  E. 
On  leaving  the  H.P.  cylinders  the  steam  traverses  the  pipes 
F",  the  valve  B',  and  enters  into  the  collector  D.  From  the 
front  it  passes  back  through  the  left  set  of  superheater  tubes 
and  arrives  at  the  compartment  C.  Fi'om  this  it  passes 
through  the  valve  B  into  the  compartment  H,  and  traverses 
through  the  right  group  of  superheater  tubes,  whence  it  goes 
into  the  collector  J,  and  from  there  by  the  delivery  pipes  K 
into  the  L.P. 

A  locomotive  of  type  19ftis,  showing  this  pattern  of  super- 
heater, is  exhibited  in  the  Liege  Exhibition.  Trials  are  going 
to  be  continued  with  a  second  identically  similar  engine,  to 
determine  which  is  the  more  advantageous  mode  of  working 
to  adopt  for  the  new  superheater. 

It  is  manifest  that  if  the  superheat  is  required  at  the  en- 
trance of  the  L.P.  cylinders  only,  it  will  be  possible  to  dis- 
pense with  a  certain  number  of  parts  of  the  superheater  and 
by  that  means  remedy  the  obstruction  in  the  smokebox. 


CAR  WHEEL  BORING  MACHINE. 


The  Sellers  car  wheel  boring  machine,  shown  in  the  accom- 
panying illustration,  has  several  important  features  which 
enable  it  to  handle  the  wheels  from  the  floor  to  the  table, 
bore  and  replace  them  on  the  floor  at  a  rapid  rate  with  a 
minimum  amount  of  labor  and  responsibility  on  the  part  of 
the  operator.  The  universal  chuck  is  so  designed  that  the 
act  of  starting  the  machine  causes  it  to  close  ui)on  the  wheel 
and  hold  it  securely  in  place.  The  stopping  of  the  table  auto- 
matically opens  the  chuck  jaws  and  releases  the  wheel.  By 
the  movement  of  a  hand  lever  the  table  may  be  instantly 
stopped  without  shock,  thus  saving  the  time  ordinarily  lost 


.SELLERS     CAB   WHEEL   DQBIMi    MACni.NE. 

while  it  is  slowing  down.  The  crane  mechanism  is  suc-h  that 
when  the  wheel  is  raised  to  the  proper  height  for  swinging 
it  on  the  table  the  hoist  automatically  stops,  and  when  the 
operator  has  swung  the  wheel  into  position  it  gently  drops 
into  place. 

The  boring  bar  is  very  stiff  and  has  double  cutters,  having 
four  cutting  edges,  thus  insuring  quick  and  accurate  work. 
The  locking  device  is  such  that  the  cutters  may  be  changed 
without  loss  of  time.  A  convenient  slide  rest  is  provided  for 
facing  the  hubs.  The  table  is  50  ins.  in  diameter  and  th"? 
chuck  takes  42-in.  wheels.  The  feeds  range  from  .04  to  .S7  in. 
This  machine  is  made  by  William  Sellers  &  Co.,  Inc.,  Phila- 
delphia, Pa. 


A  IIi.NT. — I  think  if  I  were  an  aiiprentice  in  a  great  com- 
pany's works  1  should  hunt  up  some  place  where  work  had 
congested,  and  I  would  ask  for  a  chance  at  the  job.  I  would 
master  it  in  such  a  way  that  I  would  forthwith  be  intrusted 
with  a  continuance  of  duties  that  would  tax  my  resources  and 
insure  my  growth.  A  mark  is  i)ut  upon  such  a  man. — F.  H. 
Taylor,  before  the  Electric  Club. 
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METHOD  OF  INSTALLING  FLEXIBLE  STAYBOLTS. 


Bx  B.  E.  D.  Staffokd. 


It  is  of  the  most  vital  importance  to  the  success  of  the 
llexible  water  space  stay  that  good  work  be  always  done  in 
the  installation  of  the  complete  bolt.  There  Is  no  excuse  for 
leakage  when  proper  attention  is  given  to  methods  of  installa- 
tion of  a  flexible  stay,  and  in  tapping  the  taper  holes,  which 
are  made  in  the  outer  sheet  to  receive  the  sleeves,  such  should 
be  carefully  inspected  and  all  plugs  and  sleeves  screwed  up  to 
a  steam  tight  fit,  and  all  plugs  and  all  caps  which  make  their 
seat  on  the  end  of  sleeve  should  be  screwed  up  tightly,  using 
graphite  in  the  threads,  for  by  the  unscrewing  of  the  caps 
we  are  allowed  to  inspect  the  staybolt  proper,  when  thought 
advisable. 

Fig.  1  is  the  method  of  removing  the  old  bolt  by  using  an 
enlarged  twist  drill,  following  the  prick  punched  center  of  old 
bolt,  drilling  through  outer  sheet  and  using  a  reduced  diam- 
eter of  drill  through  inner  sheet,  collapsing  the  end  (C),  or 
separating  such  by  a  Wagstaff  drill,  leaving  the  hole  in  outer 
sheet  enlarged  ready  for  roughing  reamer  for  the  flexible  stay- 
bolt  sleeve. 

Fig.  5  is  a  butt  mill,  which  enlarges  the  hole  in  like  manner, 
from  tap  drill  size. 

Fig.  2  is  a  roughing  reamer  (B),  with  guide  bar  (A),  to  be 
used  in  air  drill  to  quickly  straighten  and  size  the  hole  in 
outer  sheet. 

Fig.  3  is  a  finishing  reamer,  with  guide  bar,  for  exactly 
sizing  each  hole  previous  to  tapping. 

Fig.  4  is  a  taper  tap  with  guide  bar,  %  in.  taper  to  the  foot, 
12-V  threads,  for  finish  tapping  the  hole  in  outer  sheet  to  re- 
ceive the  sleeve.  Taper  tapping  differs  from  straight  tapping. 
The  reamed  hole  should  always  be  of  exact  size  for  the  tap 
to  give  good  full  threads.  The  tap  should  not  be  used  to  en- 
large the  hole,  for  this  process  is  both  unmechanical  and  detri- 
mental to  the  tap.  A  straight  tap  of  the  right  diameter  used 
before  the  taper  tap,  facilitates  the  tapping  operation  and  re- 
lieves the  taper  tap  from  great  strain  and  clogging. 

Fig.  6  shows  the  method  of  tapping  the  inner  sheet  with 
the  regular  staybolt  tap  to  aline  with  the  installed  sleeve. 
A  cap  (B)  of  the  style  (D)  flexible  stays  is  used  as  a  means 
for  holding  the  bushing  (C),  which  holds  the  shank  of  the 
tap  in  line. 

The  sleeve  is  screwed  into  the  outer  sheet  by  the  stud  nlit 
shown  in  Fig.  8,  and  as  it  takes  nearly  two  turns  to  make  a 
steam  tight  fit,  after  the  sleeve  just  fills  the  tap  hole,  it  is 
necessary  that  the  tapping  operation  should  be  giiaged  accord- 
ingly. 

Fig.  7  shows  the  style  (D)  both  installed  ready  for  riveting 
over  the  end  (F).  B  is  a  cap  such  as  is  used  for  the  flexible 
stay,  cut  away  for  the  admission  of  a  dolly  bar,  bucking  tool 
or  holder-on.  This  cap  protects  the  sleeve  face  where  the  cap 
makes  a  steam  tight  joint  during  the  riveting  operation.  The 
dolly  bar  or  holder-on  is  made  of  a  piece  of  axle,  4  or  5  ins. 
in  diameter.  C  is  a  tool  steel  plug  inserted  therein,  hardened 
and  tempered. 

The  style  of  bolt  here  shown  can  be  put  in  place  with  an 
alligator  wrench  on  the  firebox  end  or  by  means  of  a  slot  in 
the  head.  Flexible  staybolts  should  not  be  installed  alter- 
nately, which  has  been  done  in  some  cases,  for  it  is  but  a 
short  time  before  the  rigid  water  space  stay  has  to  be  taken 
out  and  the  flexible  stay  incorporated  to  effect  a  sensible 
installation.  There  Is  no  rule  to  apply  regarding  the  selection 
of  the  installation  for  flexible  water  space  stays  Other  than 
to  cover  completely  the  natural  breaking  zone  of  each  style 
firebox. 

The  cost  of  flexible  stays  range  from  40  cents  to  70  cents 
apiece,  complete,  with  bolt.  The  cost  of  installing  the  flexible 
water  space  stay  with  proper  tool  equipment  and  systematic 
methods  should  not  exceed  25  cents  per  bolt,  and  when  In- 
stalled in  large  quantities  the  cost  should  T)e  as  low  as  15 
cents  per  bolt. 


In  comparing  the  relative  cost  of  maintaining  a  firebox 
for  four  years  having  rigid  staybolts  in  which  the  breakage 
amounted  to  40  per  cent,  with  a  similar  box  in  which  40  per 
cent,  of  the  bolts  were  fiexible,  the  author  showed  that  the 
outlay  for  staybolts  in  the  former  would  be  $600  as  against 
$328  for  the  latter. 

The  stresses  which  tend  to  rupture  a  staybolt  are:  That 
which  operates  to  tear  the  bolt  apart,  the  tensile  stress;  that 
tendency  to  break  it,  transversely  or  crosswise,  due  to  expan- 
sion of  fire  sheet,  the  transverse  stress;  and  that  due  to  shear 
which  tends  to  strip  the  threads  from  the  bolt  and  hole  in  the 
sheet. 

The  fact  that  staybolt  breakages  have  in  no  sense  dimin- 
ished, regardless  of  the  quality  of  iron  used  and  the  many 
modifications  of  the  forms  devised  in   the  rigid  stay  In  the 


INSTALLING  FLEXIBLE  STAYBOLTS. 

•tto'rt  to  provide  flexibility,  notwithstanding  that  water  spaces 
have  been  widened,  leads  us  to  conclude  that  the  firebox  as 
now  constructed  is  too  rigidly  stayed  to  allow  of  economic 
and  safe  working  where  cost  of  maintenance  of  the  complete 
machine  is  more  or  less  affected  in  consequence  of  the  ex- 
pense accruing  from  the  firebox  and  Staybolt  charges  of  repairs 
incident  to  the  constant  disintegration  and  destruction  of 
material,  the  result  of  shock,  strain,  vibration,  corrosion  and 
heat. 

The  force  which  works  on  the  fire  sheet  in  its  course  of  ex- 
|)ansion,  dtie  to  high  temperatures  of  furnace  heat,  throws  a 
sire.ss  on  the  outermost  fibres  of  the  rigid  staybolt  far  in  ex- 
cess of  the  tensile  stress,  and  as  it  is  a  reversal  or  vibratory 
stress  the  effect  on  the  structure  of  the  staybolt  iron  is  too 
severe  to  warrant  safe  conclusions  as  regards  maintaining  a 
reasonable  factor  of  safety. 


:ptembeb,  1905. 
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The  transverse  stress  breaks  the  rigid  staybolt,  not  the  ten- 

ie  stress,  and  to  enable  the  expansive  forces  to  take  their 

iiural  course  with  least  resistance  the  flexible  staybolt  has 

en  designed  as  a  water  space  stay,  as  the  most  perfect  means 

affording  and  maintaining  flexibility  under  all   conditions 

•  firebox  service,  adding  to  the  life  of  both  sheet  and  staybolt. 

These  comments  and  observations  were  presented  in  a  paper 

,'fore  the  Railway  Club  of  Pittsburgh. 


LIFTING  MAGNETS. 


A  new  application  of  electricity  suitable  for  railroad  shops, 
.iid  one  that  promises  to  very  greatly  increase  the  efficiency 
'if  the  electric  crane  in  handling  metallic  material,  is  the  lift- 
ing magnet,  a  few  applications  of  which  are  shown  in  the 
iccompanying  illustration.  While  at  the  Wellman-Seaver- 
.Morgan  Company  works,  at  Cleveland,  the  writer  had  an  op- 
portunity of  seeing  one  of  these  magnets  at  work  in  the  stock 
\ard  of  the  steel  foundry.  One  of  the  most  Interesting  opera- 
iions  was  that  of  handling  steel  borings  and  turnings.     It  is 


detach  the  magnet  from  the  crane  hook  this  plug  is  simply 
pulled  out.  The  controller  switch  for  operating  the  magnet  is 
placed  in  the  crane  cab. 

The  amount  of  current  required  to  operate  the  magnet,  of 
course,  depends  upon  the  amount  and  kind  of  material  to  be 
handled,  but  the  comparatively  small  amount  which  is  re- 
quired under  ordinary  conditions  is  surprising.  The  illustra- 
tions show  only  a  few  of  the  manj'  applications  of  this  device. 
A  special  form  of  magnet  is  made  for  handling  long  iron  or 
steel  sheets.  The  magnet  Illustrated  can  easily  handle  six 
100-lb.  kegs  of  nails  at  one  time.  The  writer  saw  It  lift  a 
11,000-lb.  skull  cracker,  used  for  breaking  up  very  heavy  de- 
fective castings.  The  entire  operation  was  conducted  from  a 
safe  distance  by  the  crane  man.  The  skull  cracker  w^as  in- 
stantly detached,  and  the  aim  was  very  accurate,  as  there  was 
no  jerk  of  a  latch  hook  rope  tending  to  destroy  it  A  number 
of  these  magnets,  which  are  made  by  the  Electric  Controller 
&  Supply  Company,  Cleveland,  Ohio,  are  now  in  successful 
operation.  The  device  is  not  experimental,  but  Is  the  result 
of  years  of  experience. 


HANDLING  STEEL  TUBNINGS  AND  BORINGS.  LIFTING   COILS  OF  WISE.  UNLOADING  CAB  OF  BUTTS  OB  CBOP  ENDS. 

A  FEW  EXAMPLES  OF  WORK  DONE  WITH  THE  LIFTING  MAGNET. 


jtractically  impossible  to  shovel  these,  and  it  is  very  slow  and 
laborious  to  handle  them  with  a  fork.  With  the  magnet  it 
was  possible  to  take  up  about  700  lbs.  of  this  material  at  one 
lime,  and  this  was  hoisted  about  15  ft.  high,  and  the  crane 
then  carried  it  to  the  stock  pile,  70  ft.  away.  Only  55  seconds 
elapsed  from  the  time  the  magnet  started  to  pick  up  the  load 
until  it  had  returned  for  another  one.  A  short  time  ago  five 
carloads  of  pig  iron,  averaging  30  tons  to  the  car,  were  lifted 
out  of  the  car  to  a  height  of  about  15  ft.  and  transferred  to  the 
stock  pile,  75  ft.  away,  in  four  hours. 

To  use  the  magnet,  it  is  only  necessary  for  the  crane  man 
to  lower  it  over  the  object  to  be  lifted  and  throw  the  switch 
which  controls  the  electric  current.  Opening  the  circuit  re- 
leases the  load.  No  time  is  lost  in  adjusting  chains,  and  the 
magnet  never  drops  its  load  unless  the  operator  cuts  the  cur- 
rent off.  No  ground  helper  is  required  except  where  it  is 
necessary  to  adjust  the  load  when  small  pieces,  such  as  bil- 
lets, are  handled.  Less  room  is  required  than  where  the  ordi- 
nary forms  of  tackle  are  used,  and  the  available  storage  room 
in  stock  or  scrap  yards  is  thereby  considerably  increased.  The 
magnet  is  made  from  such  a  grade  of  steel  that  it  drops  its 
load  instantly  when  the  circuit  of  the  energizing  coil  is  opened. 
This  coil  Is  heavily  insulated  and  treated  by  a  vacuum  im- 
pregnating process,  which  insures  it  against  grounding  or 
short  circuiting.  It  is  completely  Inclosed  and  protected  by 
the  heavy  casting,  which  is  ribbed  to  provide  for  the  rapid 
radiation  of  the  heat  from  the  coil.  The  current  is  led  to 
the  coil  through  a  plug  connection,  and  when  it  is  desired  to 


WESTINGHOUSE  DIRECT  CURRENT  GENERATORS. 


A  new  line  of  Westinghouse  direct  current  self-contained 
generators,  designed  for  railway,  lighting  and  industrial  ser- 
vice at  125,  250  and  550  volts,  is  shown  in  the  accompanying 
illustrations.  These  generators  are  adapted  for  belt  driving 
or  for  direct  connection  to  water  wheels,  steam  engines  or 
other  prime  movers  where  frames  with  bearings  are  desired. 
While  their  general  appearance  differs  from  earlier  forms,  the 
essential  features  characteristic  of  Westinghouse  apparatus 
have  been  retained,  and  the  changes  consist  chiefly  in  the 
more  efficient  use  of  the  materials  employed  in  their  con- 
struction and  of  mechanical  modifications  which  make  pos- 
sible a  more  effective  adaptation  of  the  generators  to  modern 
methods  of  driving. 

The  frame  consists  of  a  circular  yoke  of  cast  iron  divided 
horizontally  into  two  parts  and  mounted  upon  a  bed  plate  of 
cast  iron,  to  which  are  bolted  the  pedestals  which  carry  the 
armature  bearings.  Laminated  poles  with  spreading  tips  are 
bolted  to  the  frame,  and  any  pole  and  its  coils  may  be  removed 
without  disturbing  either  the  armature  or  frame.  The  shunt 
and  series  field  coils  are  separately  wound  and  are  held  In 
place  by  the  spreading  pole  tips.  Ventilating  spaces  are  pro- 
vided between  the  coils  and  between  coils  and  poles  in  such  a 
way  that  thorough  ventilation  is  secured.  The  coils  are 
taped  and  impregnated  by  processes  which  make  them  entirely 
moisture  proof.  The  field  windings  are  regularly  propor- 
tioned, so  as  to  provide  an  Increase  of  potential  of  about  10 
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per  cent,  at  the  terminals  from  no  load  to  full  load,  though 
other  compounding  may  be  obtained  If  desired. 

The  armature  core  of  the  slotted  drum  type  is  formed  of 
carefully  annealed  punchings  built  up  on  a  cast  iron  spider, 
on  an  extension  of  which  the  commutator  is  mounted.  Lib- 
eral ventilating  ducts  make  possible   a  thorough   circulation 


WESTINGHOUSE    DIBECT    CURRENT    GENEBATOB. 


oeni:ratob  armature. 

of  air  while  the  machine  is  in  operation.  Coils  formed  of 
copper  strap  are  used,  and  are  held  in  their  slots  by  fiber 
wedges.  The  generous  proportions  of  the  commutator  insure 
the  best  commutation  and  low  temperature  under  all  normal 
conditions  of  operation.  No  part  of  the  rocker  ring  support- 
ing the  brush  holder  arms  projects  over  the  commutator,  and 
the  carbon  holders  and  commutator  are  thus  readily  acces- 
sible at  any  point.  The  carbon  holders  are  of  the  sliding 
type  with  shunts,  the  tension  on  the  brushes  being  obtained 
by  long,  flat,  spiral  springs  which  give  a  uniform  pressure 
over  a  wide  range  of  movement  without  change  in  adjustment. 
The  brushes  and  moving  elements  are  light,  and  follow  the 
surface  of  the  commutator  without  chattering.  Separate 
pedestals  bolted  to  the  bed  plate  support  bearings  of  the  West- 
inghouse  self-oiling  type,  which  consist  of  cast  iron  shells 
lined  with  babbitt  metal  and  lubricated  by  means  of  rings 
which  ride  upon  the  shaft  and  dip  into  large  reservoirs  filled 
with  oil.  The  bearing  housings  and  shells  are  divided  hori- 
zontally into  two  parts  to  facilitate  mounting  and  removal. 

In  the  larger  multipolar  machines  with  parallel  wound 
armatures,  sparking  at  the  brushes,  wasteful  heating  in  the 
armature  winding  and  abnormal  magnetic  strain  upon  the 
armature — troubles  occasioned  by  inequality  in  material  or  by 
displacement  of  the  armature  from  the  center  of  the  field — 


are  completely  obviated  by  the  following  method  of  balancing 
the  magnetic  circuit.  A  number  of  points  in  the  armaturt 
winding  which  are  normally  at  equal  potential  are  connect e.. 
by  leads  through  which  balancing  currents  may  pass  from 
one  section  of  the  winding  to  others.  These  correcting  cur 
rents  are  alternating  in  character,  leading  in  some  coils  arn; 
lagging  in  others,  and  consequently  magnetize  or  demagneti^t 
the  field  poles  in  such  a  way  as  to  produce  the  necessary  mag 
uetic  balance. 


PII.U)W    BLOCK,   WITH    CAP  RAISED,    SHOWING    BEARINGS. 

UNIVERSAL  SAV  BENCH. 


The  universal  saw  bench,  illustrated  herewith,  is  carefully 
designed  for  accurate  cutting,  and  has  a  number  of  valuable 
improvements  and  attachments  which  enable  it  to  turn  out 
a  great  variety  of  work  quickly  and  accurately.  The  box 
frame  is  cast  in  one  piece,  is  massive  and  rigid,  and  has  three 
points  of  support  on  the  floor.  The  arbor  yoke  is  extra  long, 
and  carries  two  cast  steel  arbors,  1^4  Ins.  diameter,  with  long 
self-oiling  boxes  and    pulley   between.     The   yoke    swings   on 


BEAR   VIEW    WHEN    TABLE    IS   TILTED. 

gudgeons  on  both  sides  of  the  saw  line;  the  main  one  is  7  ins. 
in  diameter,  and  has  side-bearing  shoulders  9%  ins.  in  diam- 
eter, with  a  suitable  adjustment  for  wear;  the  circular  adjust- 
ment is  by  means  of  a  heavy  worm  wheel  and  a  double  pitch 
worm,  with  adjustments  for  wear  both  longitudinally  and  lat- 
erally; thus  there  need  be  no  time  wasted  in  changing  saws, 
and  no  lost  motion  in  the  connections.  The  table  is  45  ius. 
long,  divided  Into  two  sections;  the  movable  left-hand  one  is 
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IIMYKKSAI,    BENCII:  RAW. 


KITTKn    WITH    l»AIM>   HEAD    AND    SHOWING    ROI.I.KK    TABLE. 


SHOWING   ABBANGEMENT    OF    GAUtWS. 


SHOWING    TABLE   ARRANGEMENT    FOR    CUTTING    COEK    BOXES. 


SHOWING    RIPPING    GAUGE  ON   THE    ROLLKB   TABLK. 
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17  ins.  wide  and  the  riglit-hand  one  22  ins.  wide.  The  left- 
hand  section  moves  on  non-friction  rolls,  and  by  means  of  an 
intermediate  frame  or  spider,  it  can  be  drawn  away  from  the 
main  section  2^4  ins.,  to  admit  dado  heads  or  special  cutters. 
The  entire  table,  which  is  unusually  heavy  and  strongly  ribbed, 
can  be  tilted  to  45  deg.,  or  any  intermediate  point,  by  means 
of  a  screw  and  radius  arm,  all  the  bearings  of  which  can  be 
iidjusted  for  wear. 

An  a((  uralely  graduated  arc  and  an  iudex  are  provided  on 
the  front  of  th^  machine,  and  a  stop  at  the  rear  of  the  frame 
directly  in  line  of  the  radius  arm  holds  the  table,  when  down 
horizontally,  square  with  the  saw.  The  ripping  gauge  moves 
over  the  entire  width  of  the  main  table,  takes  up  to  24  Ins. 
wide,  and  the  fence  lilts  to  45  deg.  from  the  vertical.  The  en- 
tire gauge  also  swings  on  one  of  the  retaining  pins  to  a  hori- 
zontal angle  with  the  saw,  for  cutting  core  boxes,  etc.  In  addi- 
tion to  the  position  adjustment  by  means  of  the  taper  pins, 
there  is  a  micrometer  adjustment  of  8  ins.  by  means  of  a  steel 
rack  and  pinion  cut  from  the  solid,  making  the  movement 
quick  and  accurate.  The  gauge  may  be  transferred  to  the 
left-hand  table  when  required,  and  there  is  on  its  face  a  detach- 
able block  which  can  be  used  as  a  cut-off  stop.  The  cut-off  or 
mitre  gauge  is  swiveled  on  the  rolling  table  section,  and  is 
accurately  stopped  by  a  taper  pin  at  all  the  principal  angles, 
in  addition  to  which  there  is  a  complete  half-circle  protractor 
let  into  the  table;  to  this  is  added  a  novel  cross-graduated 
sector,  by  which  angles  corresponding  to  any  required  dimen- 
sion of  work  can  be  cut  without  previously  determining  the 
angle,  saving  much  time  and  calculation.  For  long  work  a 
steel  rod  is  furnished  with  an  adjustable  end-stop,  which  re- 
cedes for  cropping  off  ends,  and  can  be  used  down  to  2  Ins.  In 
length,  and  up  to  5  ft.  3  ins.  The  right-hand  table  has  a  rule, 
graduated  to  inches  and  eighths  for  cutting  off. 

A  supplementary  i-ut-off  gauge  is  fitted  to  the  right-hand 
table,  consisting  of  a  long  tongue,  moving  freely  in  a  slot,  to 
which  is  attached  a  swiveling  head  or  fence,  graduated  to  45 
deg.  l)0th  ways,  and  arranged  to  be  connected,  when  desired. 


AV  rx|*uhr«r  |..nrlB  at  moM  to  Im»  hlnrk^H  wFlh  |****^nK<9^r* 


WELDING  LOCOMOTIVE  FRAMES  WITH  THERMIT. 


By  J.  A.  B.  GiBSox,  Chief  Dbaftsman,  Richmond,  Fbedebicks- 
BUBG  &  Potomac  Railroad. 


In  looking  backwards  within  the  last  few  years  at  the  iin- 
lirovements  in  developing  and  maintaining  our  heavy  and 
high-pressure  locomotivps.  nothing  has  attracted  the  writer's 
attention  more  than  the  recent  invention  of  the  German  sci- 
entist. Dr.  Goldschmidt,  and  his  process  of  welding  known  as 
the  thermit  process. 

All  mechanical  railroad  men  know  what  a  broken  frame 
meant  in  times  past,  how  it  necessitated  jacking  the  engine 
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FIG.      1 — LOCOMOTIVE      FBAME     SHOWING     FBACTUBE      WHICH      WAS 

WELDED    BY   THEBMIT. 

up,  taking  out  the  wheels  and  removing  the  frame  to  the 
smith  shop;  and  even  with  our  modern  shops,  equipped  with 
electric  cranes  and  similar  conveniences,  this  is  still  an  Item 
of  considerable  expense,  and  the  loss  entailed  in  having  the 
engine  out  of  service  often  exceeds  the  actual  cost  of  repairs. 
This  process  of  welding  locomotive  frames  was  recently  in- 
troduced at  the  Boulton  shops  of  the  Richmond,  Fredericks- 
burg &  Potomac  Railroad,  and  it  has  proved  a  perfect  success 
in  welding  both  cast  steel  and  wrought  frames.  Our  first  ex- 
perience with  a  cast  steel  frame  was  on  one  of  our  large  Pa- 
cific type  engines.  This  frame  broke  in  the  top  rail  between 
the  pedestals,  as  shown  by  Fig.  1. 


FIG.    2 — MOLD    USED    FOB    WELDING    LOCOMOTIVE    FBAMES    WITH   THEBMIT. 


With  the  main  cut-off  gauge  by  a  yoke  or  arch  which  passes 
over  the  saw,  and  thus  makes  a  long,  well-supported  gauge  for 
large  work.  When  the  supplementary  cut-oflf  gauge  is  not  in 
use,  the  fence  may  be  detached  from  the  tongue,  and  the  latter 
turned  over  in  its  slot  so  as  to  make  a  flush  surface  on  the 
table.  A  special  sleeve  is  provided  for  the  attachment  of  dado 
heads  up  to  2  Ins.  thick;  this  sleeve  takes  the  place  of  the  nut 
and  loose  collar  on  the  saw  arbor;  heads  thicker  than  2  ins. 
at  the  eye  will  need  to  be  recessed  to  receive  the  nut.  This 
machine  weighs  complete  about  2,250  lbs.,  and  is  made  by  the 
American  Woo<l  Working  Machinery  Comjjany. 


LABJiEST  Steel  Casti.vg.— The  American  Steel  Foundries  re- 
cently made  a  steel  ca.sting  weighing  90,7«0  lbs.  for  the  Black- 
well's  Island  bridge  at  New  York. 


The  frame  at  the  point  of  fracture  was  5*^  Ins.  deep  and  4 
Ins.  wide.  After  dropping  the  front  pair  of  drivers  and  re- 
moving only  that  part  of  the  spring  rigging  which  would  fa- 
cilitate the  work  on  the  broken  parts,  the  fractured  ends  were 
drawn  together  and  the  frame  carefully  measured,  after  which 
a  number  of  %-in.  holes  were  drilled  through  the  fracture 
and  then  chipped  out,  making  a  slot  %  ins.  wide  through  the 
frame.  To  allow  for  the  contraction  caused  by  the  cooling 
of  the  weld,  the  frame  was  sprung  open  %  in.  wider,  making 
the  total  width  of  the  slot  %  in.  The  broken  ends  were  then 
heated  with  a  gas  burner  to  remove  all  grease  and  dirt,  and 
the  frame  was  then  ready  to  be  welded. 

Fig.  2  shows  the  mold  used  for  welding  the  frame  on  this 
engine,  which  consisted  of  three  parts  of  sharp  core  sand, 
three  parts  of  river  sand  and  one  part  of  ordinary  red  clay.     It 
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will  be  noted  that  the  mold  is  In  six  sections;  the  advantages 
of  this  is  that  they  are  more  easily  made  and  placed  in  posi- 
tion. These  sections  are  denoted  on  Fig.  2  by  the  large 
capital  letters.  The  mold  and  also  the  sand  surrounding 
the  mold  was  thoroughly  vented,  to  allow  for  the  escape  of 
gases.  The  mold  was  made  to  allow  for  a  band  around  the 
frame  1  in.  thick  and  5i/{.  ins.  wide.  To  secure  mold  in 
position  we  used  a  wooden  box,  leaving  a  3-in.  space  around 
the  mold.  This  space  being  filled  and  rammed  tightly  with 
sharp  sand.  The  advantages  of  using  a  wooden  box  are  its 
cheapness  and  the  rapidity  with  which  it  can  be  constructed 
and  placed  |p  position.  The  band  was  left  on  the  frame  ex- 
cept where  it  was  necessary  to  remove  it  for  the  sake  of  clear- 
ance. In  the  case  shown  in  Fig.  1  it  was  not  necessary  to 
remove  any  part  of  the  band.  All  sections  of  the  mold  were 
covered  with  plumbago  and  thoroughly  dried  over  a  slow  fire. 
Care  was  taken  to  see  that  the  crucible  was  large  enough  to 
allow  for  the  reaction  which  takes  place,  and  it  was  held 
securely  in  position  by  brackets  attached  to  the  running 
boards;  as  the  vibrations  caused  by  the  reaction  are  liable  to 
cause  the  metal  to  run  outside  the  pouring  gate  opening  and 
be  wasted.  This  is  of  special  importance  when  frames  of  high 
wheel  engines  are  to  be  welded,  as  it  is  necessary  to  raise  the 
crucible  to  a  considerable  height.  The  thermit  was  ignited 
with  a  red-hot  rod,  and  a  successful  weld  was  made  In  less 
than  one  minute.    After  the  metal  had  cooled  sufficiently  the 


PRODUCTION  IMPROVEMENTS. 


PACKING    BINGS    FOB    PISTONS. 


Forty-eight  packing  rings  in  three  hours  and  thirty-seven 
minutes,  which  is  equivalent  to  132  in  ten  hours,  is  a  record 
made  on  a  King  42-in.  boring  mill  at  the  Washington,  Ind., 
shops  of  the  Baltimore  &  Ohio  Railroad.  These  rings  are  of 
cast  iron,  %  x  %  x  20^t  ins.  in  diameter,  and  three  operations 
as  shown  on  the  accompanying  sketches,  are  required  to  finish 
them.  About  3-16  ins.  of  material  is  roughed  off  on  the  inside 
and  outside  and  the  cutting  speed  for  all  the  operations  Is 
about  52  ft.  per  minute. 

The  cylindrical  casting  is  roughed  off  and  finished  on  (he 
outside  at  the  same  time.  The  next  operation  is  1o  rut  in  the 
rings,  and  this  is'  done  with  a  special  tool  holder  which  Is 
1^  X  1%  ins.  in  section  and  8  ins.  long,  and  carries  6  high 
speed  steel  cutting  off  tools.  These  tools  slip  into  slots  on 
the  holders  and  are  held  in  place  by  set  screws.  Using  one  of 
these  holders  in  each  head  12  rings  may  be  cut  in  at  the  same 
time.  The  third  and  last  operation  is  to  finish  the  inside 
of  the  rings,  at  the  same  time  cutting  them  off.  We  are  in- 
debted for  this  information  to  Mr.  F.  J.  Smith,  division  master 
mechanic  at  Washington,  Ind.  The  machine  upon  which  this 
work  was  done  was  made  by  the  King  Machine  Tool  Company, 
and  was  described  on  page  60  of  our  February  journal. 
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METHOD  OF  TURNING   PACKING  BINGS   FOB   PISTONS. 
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mold  was  removed  and  the  frame  measured,  which  was  found 
to  be  the  original  length.  This  frame  had  been  in  service 
for  a  number  of  months  when  it  broke  again  5  ft.  from  the 
iherniit  weld.  This  is  shown  on  Fig.  1.  It  was  necessary  to 
remove  the  frame  when  the  engine  passed  through  the  shops 
for  repairs,  but  the  thermit  weld  was  not  disturbed. 

In  making  these  thermit  welds  of  both  cast  steel  and 
wrought  iron  frames  we  obtained  the  same  good  results,  and 
in  no  case  was  it  necessary  to  hold  the  engines  out  of  service 
more  than  t\yro  days.  The  importance  of  getting  these  engines 
in  service  so  quickly  was  clearly  demonstrated  during  our  last 
btisy  season. 

The  proper  amount  of  theriait  necessary,  with  other  in- 
formation, Is  given  in  a  circular  published  by  the  Goldschmldt 
Thermit  Company.  However,  our  experience  has  been  that 
Ihe  best  results  are  obtained  by  using  a  liberal  amount  of  the 
composition  mixed  with  10  per  cent,  of  small  steel  punchlngs. 


Mastkr  Oar  and  Locomotive  Painters'  Association. — This 
a.s.sociation  will  hold  its  thirty-sixth  annual  convention  at  the 
Ilollcnden  Hotel,  Cleveland,  September  12th  to  15th  inclusive. 
The  program  includes  nine  committee  reports  and  topical  ques- 
tions. Detailed  information  may  be  secured  from  the  secretary, 
Mr.   Robert  McKeon,  Kent,  Ohio. 


Morsk  Cii.\in  Company. — Recently  an  erroneous  statement  was 
printed  in  various  journals  to  the  effect  that  suit  had  been  com- 
menced by  the  "Westinghou.se  Inter&st.s"  against  the  Link  B?lt 
Machinery  Company.  The  suit  in  que.stion  wa.s  not  brought  by  the 
Westinghouse  Interests,  but  by  the  Morse  Chain  Company  of  Tni- 
mansburg,  N.  Y.,  who.  on  July  27th,  filed  bill  in  equity  in  th<^ 
United  States  Circuit  Court.  Northern  District  of  Illinois,  Eastern 
Division,  against  the  Link  Belt  Machinery  Company  for  infringing 
on  certain  patent  rights. 


Increasing  the  Machine  Suop  Output. — With  the  introduc- 
tion of  high-gpeed  steel  it  was  found  on  the  road  with  which 
I  am  connected  that  it  was  possible  to  get  an  increased  output 
if  closer  supervision  was  introduced;  so  in  our  machine  shop 
an  expert  machinist  was  placed,  whose  duty  it  was  to  intro- 
duce improved  methods,  increasing  the  speed  of  the  machinery 
and  getting  the  maximum  output.  Each  principal  machine 
shop  has  an  expert,  and  these  experts  visit  the  different  shops, 
making  reports,  criticisms,  recommendations  and  suggestions, 
which  are  taken  up  and  discussed  by  the  master  mechanics, 
and  the  experts  also  meet  and  agree  as  to  the  methods,  and 
universal  practice  which  is  applicable  to  the  different  shops. 
By  the  introduction  of  this  system  we  have  been  able  to  in- 
crease our  output  very  materially.  We  have  been  able  to 
speed  up  our  machines  and  increase  our  output  to  such  an 
extent  that  formerly  where  on  five  pits  we  turned  out  one  new 
engine  per  week  we  are  now  able  to  turn  out  two  on  the  same 
pits,  but,  of  course,  we  require  more  men  to  put  them  to- 
gether.—3fr.  W.  I).  Rohh,  Canadian  Railway  Club. 


Mastkr.  Then  Siiku  Detail. — Master  every  detail  of  the 
work  you  are  responsible  for  until  you  understand  how  it 
should  be  done  and  why.  Then  shed  that  detail  as  fast  as  you 
can  on  your  subordinates.  Aim  always  that  you  shall  know 
at  least  as  much,  if  not  more,  about  the  work  than  any  sub- 
ordinate; that  no  one  under  you  shall  long  or  permanently 
know  more  that  is  important  about  it  than  you.  Get  as  big  men 
under  you  as  you  can,  but  try  always  to  be  bigger  yourself, 
and  if  that  implies  fresh  study  and  fresh  work,  do  it.  Through 
all  your  work,  and  especially  if  you  are  called  to  executive 
positions,  stand  squarely  for  what  is  right;  for  integrity, 
straightforwardness,  and  honest  dealing. — Henry  R.  Tovone, 
before  Purdue  students. 
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HORIZONTAL  BORING  AND  DRILLING  MACHINE.  NEW  LINE  OF  INDUCTION  MOTORS. 


The  Pennsylvania  Railroad  has  recently  installed  in  the 
.luniata  shops  a  Newton  horizontal  boring  and  drilling  ma- 
«hine  for  driving  box  worli.  Twelve  boxes  have  been  bored  in 
one  day  on  this  machine,  which  is  shown  in  the  accompany- 
ing illustration,  and  it  is  expected  that  this  will  be  increased 
to  sixteen.  Two  boxes  are  set  up  on  one  end  of  each  table 
and  the  four  boxes  are  bored  at  the  same  time.  While  these 
are  being  bored  four  more  boxes  are  set  up  ready  for  boring 
on  the  other  end  of  the  tables. 

The  spindle  is  5  Ins.  in  diameter  and  has  a  continuous  posl- 


HOKIZOXTAI,    BORING    AND    UBILI.IXC     MACUIXE. 

tive  automatic  feed  of  GO  ins.  with  six  changes  in  geometrical 
progression,  giving  a  movement  of  from  .0072  to  .2646  ins.  for 
each  revolution  of  th'j  spindle.  The  spindle  also  has  hand  ad- 
justment and  quick  motion  operated  by  hand.  The  spindle 
sleeve  is  driven  by  a  phosphor  bronze  worm  wheel  and  hard- 
ened steel  worm  which  runs  in  a  bath  of  oil  and  has  a  ratio  of 
11  to  1;  the  back  gears  have  a  ratio  of  3  to  1,  thus  giving 
a  total  gear  ratio  of  33  to  1,  with  the  back  gears  in.  This 
drive  furnishes  a  very  smooth,  steady  motion  to  the  si)indle 
and  is  particularly  adapted  to  work  in  which  the  hole  to  bo 
bored  is  an  incomplete  circle,  such  as  in  driving  boxes. 

The  elevating  knee  Is  9  ft.  long,  is  raised  and  lowered  by 
power  and  has  hand  adjustment.  The  tables  are  30  ins.  wide 
and  fiO  ins.  long  and  have  a  cross  adjustment  of  36  ins.  The 
elevating  knee  is  26  ins.  wide  and  the  two  screws  supporting 
it  are  4  ins.  in  diameter.  The  boring  bar  is  rigidly  supported 
by  the  two  yokes  which  are  securely  clamped  to  the  base.  The 
maximum  distance  from  the  center  of  the  spindle  to  the  car- 
riage is  26V^  ins.  The  machine  is  driven  by  a  Westinghouse 
10-h.p.  variable  speed  motor  with  a  variation  of  2  to  1,  and 
this  range  of  speed  Is  doubled  by  the  back  gears.  The  machine 
is  made  by  the  Newton  Machine  Tool  Works  of  Philadelphia. 


A  new  line  of  constant  si>eed  induction  motors  has  just  been 
placed  on  the  market  by  the  Commercial  Electric  Company,  of 
Indianapolis,  Ind.,  for  which  the  following  claims  are  made: 
High  power  factor,  large  nominal  breakdown  factor,  high  effi- 
ciency at  both  heavy  and  light  loads,  low  working  temper- 
atures, small  idle  currents  and  high  starting  torques.  Al- 
though this  company  has  heretofore  confined  its  efforts  tO  the 
manufacture  of  direct  current  machinery,  the  Induction  motors 
should  not  be  regarded  as  experimental,  as  tij^y  have  been 
carefully  designed  by  engineers  who  for  years  past  have  been 

engaged  in  designing  alternating 
current  machinery  for  European 
manufacturers. 

To  produce  a  high  power  factor 
in  these  machines  it  is  necessary 
to  have  a  limited  clearance  between 
the  external  diameter  of  the  rotor 
and  the  internal  diameter  of  the 
stator.  The  design  of  the  stator 
frame  and  head  is  such  that  an 
equal  division  of  this  clearance  is 
always  secured  and  maintained.  A 
very  large  bearing  is  provided  for 
the  rotor  shaft  in  order  to  reduce 
the  wear  to  a  minimum.  The  bear- 
ings are  self-oiling  and  self-align- 
ing, and  are  arranged  so  that  the 
machines  may  be  inverted  if  desir- 
able. The  linings  of  the  bearings 
are  interchangeable,  so  that  the  re- 
placement of  the  bearings  Is  sim- 


NEW  INPUCTIOIf  MOTOR. 


Limit  of  Speki*  of  the  Automobile. — A  prominent  French 
automobile  engineer  recently  stated  that  it  would  not  be 
possible  for  a  modern  racing  automobile  to  exceed  the  speed 
of  130  m.p.h.  while  it  is  maintained  at  the  present  weight. 
M.  Serpollet,  the  designer  of  the  well-known  steam  car  of 
that  name,  has  therefore  decided  to  approach  this  max- 
imum as  near  as  possible  during  this  year.  He  is  now 
constructing  a  steam  car  which  he  is  confident  will  accom- 
plish the  kilometer  in  18  seconds,  or  at  an  average  speed  of 
125  m.p.h.  The  motor  will  develop  over  200  h.p.,  and  the 
weight  of  the  engine  without  the  steam  generator  or  boiler 
will  be  only  330  lbs. — Journal  Franklin  Institute. 


pie  and  inexiiensive.  The  shafts  are  of  large  diameter,  and 
the  distance  between  the  bearings  is  reduced  to  a  minimum 
in  order  to  make  them  as  rigid  as  possible.  The  rotors  are 
forced  on  the  shaft  by  hydraulic  pressure.  To  insure  cool 
operation  ventilating  apertures  are  provided  across  the  faces 
of  the  stator  and  rotor  cores.  The  starting  device  used  with 
these  machines  is  such  that  the  starting  current  is  practically 
reduced  to  that  used  with  direct  current  motors  of  correspond- 
ing capacity.  These  motors  are  made  in  all  standard  sizes, 
voltages  and  frequencies  and  in  both  two  and  three  phases,  in 
25  and  GO  cycles. 


Tr-Wkixino  Engineers*  Association. — This  association  will 
hold  its  thirteenth  annual  convention  at  the  Cadillac  Hotel. 
Detroit.  Mich.,  commencing  September  12th.  The  committee  of 
nrrangpments  has  provided  an  exceedingly  interesting  program, 
and  has  made  arrangements  promising  a  most  successful  con- 
vention. 


Electric  Motors  and  Wood  Working  Machinery. — So  far,  I 
feel  very  much  in  favor  of  the  D.  C.  transmission  for  machine 
shops.  I  am  not  talking  from  the  point  of  view  of  the  car 
department,  although  it  does  seem  a  pity  that  we  cannot  get 
a  firm  of  car  machinery  making  people  to  bring  along  motors 
that  we  can  put  on  wood  machines,  instead  of  having  the 
mass  of  belts  as  at  present.  I  do  not  think  there  should  be 
much  trouble  in  getting  an  A.  C.  motor  running  3,600  r.p.m. 
which  would  give  us  a  motor  on  our  wood  machines.  The 
belting  is  a  large  Item  in  a  wood  mill. — Mr.  H.  H.  Vaugl^an, 
Canadian  Railway  Club. 
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IMPROVED  MOTOR   DRIVEN  PUNCH. 


ROUNDHOUSE  HEATING  AND  VENTILATION. 


'flie    illustration    shows    an    improved    Cincinnati    punch 
(luipped  with  the  positive  automatic  stop  and  new  sliding 
iiitch  which  were  illustrated  and  described  in  detail  in  our 
;  ebruary  journal,  page  65.     The  adjustable  stop   allows  the 
,  lachine  to  bfe  automatically  stopped  at  any  desired  part  of 
lie  stroke,  and  is  especially  valuable  for  exact  center  punch- 
ing where  it   is   desirable   to  have   the  tool   stop   close   to  the 
>sork.     The  section  of  the  driving  shaft  upon  which  the  clutch 
;ides  is  square,  thus  doing  away  with  the  use  of  feathers  or 


In  discussing  locomotive  terminal  facilities  before  the  Mas- 
ter Mechanics'  Association  Mr.  H.  H.  Vaughan  said,  in  part: 

As  far  as  heating  and  ventilating  is  concerned,  I  have  had 
considerable  experience  both  on  the  Lake  Shore  and  the  Cana- 
dian Pacific,  and  with  the  type  of  heating  arrangement  put  in 
at  Elkhart,  the  direct  steam  heating  system  (see  American 
Engineer,  February,  1905,  page  42,  and  March,  page  80).  A 
few  years  ago  on  the  Lake  Shore  we  equipped  a  total  of  IG 
roundhouses  with  that  arrangement,  and  for  six  years  on  the 
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I\eys,  and  as  the  distance  across  flats  is  the  same  as  the  diam- 
eter of  the  round  portion  of  the  shaft  the  strength  is  consid- 
erably increased  at  what  is  ordinarily  its  weakest  point 

The  frame  is  of  a  heavy  box  section,  with  the  walls  ex- 
tending considerably  above  the  center  of  the  driving  shaft, 
'bus  making  It  very  rigid.  The  sliding  head  is  made  extra 
long,  with  large  bearing  surfaces.  The  machine  illustrated 
has  a  depth  of  throat  of  24  ins.,  and  will  punch  a  1-in.  hole 
through  1  in.  The  lower  jaw,  which  Is  used  for  standard 
lumchlng,  and  also  affords  ample  seat  for  the  shear  blocks, 
may  be  removed,  and  flange  work  may  be  done  with  a  com- 
bination block.  The  motor  is  mounted  upon  a  substantial 
cast  iron  bracket,  and  drives  the  machine  through  cut  gears. 
These  punches  are  made  by  the  Cincinnati  Punch  &  Shear 
Company,  Cincinnati,  Ohio,  with  depth  of  throat  from  12  to 
^>6  ins.,  single  or  double,  and  adapted  for  either  belt  or  motor 
drive. 


The  Government  Wants  a  Draftsman. — Civil  Service  exam- 
inations will  be  held  September  13th  and  14th  for  a  vacancy  in 
the  position  of  architectural  and  structural  draftsman,  at  $1,500 
per  year,  in  the  Quartermaster's  Department  at  Large,  Washing- 
ton, D.  C.  At  the  same  time  examinations  will  be  held  for  con- 
J^tructing  engineer  for  sewer  and  water  works  at  Manila,  Philippine 
Islands.  Several  men  are  wanted.  Salaries  ranging  from  $1,400 
to  $2,000  per  year.  Information  concerning  these  examinations 
may  be  had  from  the  United  States  Civil  Service  Commission, 
Washington.  D.  C. 


Canadian  Pacific  road  we  have  heated  eight  roundhouses  by 
this  system,  and  in  all  cases  the  results  have  been  most  satis- 
factory. We  have  not  only  been  able  to  warm  the  houses,  but 
we  have  done  it  at  a  saving  in  the  coal  consumed  for  heating 
over  that  which  was  used  in  previous  years,  the  saving  in  coal 
alone  being  sufficient  to  justify  the  cost  of  putting  in  the  heat- 
ing plant,  which  I  consider  a  very  satisfactory  result.  The 
Elkhart  roundhouse  was  constructed  with  a  definite  end  in 
view.  That  was  that  the  cold  air,  entering  under  the  doors, 
would  be  warmed  by  the  pipes  in  the  pit,  and  as  the  air 
ascended  to  the  roof  of  the  house  it  would  carry  with  it  the 
steam  and  smoke  so  common  in  roundhouses.  That  idea,  1 
think,  has  been  amply  carried  out  in  practice,  and  I  feel  very 
strongly  that  that  form  of  house  is  the  best  cross-section  of 
house  that  has  so  far  been  devised  if  we  want  to  keep  the 
house  clear  of  smoke  and  steam.  At  the  last  convention,  when 
we  had  a  topical  discussion  on  this  subject,  I  mentioned  that 
we  were  going  to  inclose  the  turn-table  in  the  house.  While 
that  plan  has  been  moderately  successful,  it  has  not  been  en- 
tirely so.  The  house  we  inclosed  was  heated  with  hot  air 
in  place  of  direct  radiation,  and  the  troubles  that  are  so 
frequently  met  with  in  hot  air  heating  were  very  much  ac- 
centuated in  the  closed  house — that  is,  the  drawing  back  of  the 
smoke  through  the  heat  fan  and  being  thoroughly  mixed  with 
the  air  and  driven  out  again,  so  that  the  whole  house  is  filled, 
not  with  smoke  that  is  opaque,  but  with  smoke  which  affects 
the  eyes  and  lungs  of  the  men.    I  feel  that  if  the  house  had 


350 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


been  heated  with  direct  radiation,  so  that  in  place  of  having 
a  horizontal  circulation  of  air  we  should  have  obtained  a 
vertical  circulation  of  air,  that  we  should  have  had  a  success- 
ful house.  The  horizontal  circulation  of  air  which  you  get  in 
a  house  heated  with  hot  air  is  extremely  troublesome  unless 
the  ventilation  is  first-class.  There  is  a  tendency  to  draw  the 
smoke  into  the  fan.  The  hot  air  people  tell  us  we  can  correct 
that  by  taking  in  more  otitside  air,  which  is  perfectly  cor- 
rect; but  if  we  take  in  more  outside  air  we  run  up  the  expense 
of  heating  the  air  very  rapidly.  All  the  cold  air  coming  in 
has  to  be  warmed  up  to  the  temperature  of  the  house,  in  place 
of  having  to  be  kept  warm,  and  in  a  cold  climate  that  is  im- 
practicable on  account  of  the  expense.  After  an  experience 
which  we  have  had  in  the  last  two  years  I  agree  that  the  sys- 
tem of  heating  and  ventilation  of  roundhouses  suggested  in 
(he  report  is  probably  the  best,  and  I  believe  that  system  will 
avoid  nearly  all  of  the  smoke  atod  steam  troubles  provided  one 
thing  is  attended  to,  and  that  is  the  proper  height  of  jack 
and  ventilator.  We  found  that  a  short  jack  and  short  ven- 
tilator did  not  relieve  the  smoke  trouble.  We  are  now  putting 
in  ventilators  20  or  25  feet  high,  in  order  to  get  a  good  ver- 
tical draft  through  them. 


PERSONALS. 


Air.  Kdgar  Shellabarger  has  been  appointed  master  mechanic 
of  the  East  Broad  Top  Railroad  at  Orbisonia,  Pa. 


Mr.  H.  F.   Smith  has  been  appointed   car  foreman  of  the 
Lake  Shore  &  Michigan  Southern  Railway  at  CoUinwood,  Ohio. 


Mr.    F.   W.   Williams,   master    mechanic   of   the   Delaware, 
Lackawanna  &  Western  at  Buffalo,  N.  Y.,  has  resigned. 


Mr.  E.  G.  Bryant  has  been  appointed  master  mechanic  of  the 
International  &  Great  Northern  at  Mart,  Texas. 


Mr.  C.  M.  McLain  has  been  appointed  master  mechanic  of 
the  International  &  Great  Northern  at  Taylor,  Texas. 


Mr.  A.  P.  Prendergast  has  been  appointed  assistant  master 
mechanic  of  the  Mt.  Clare  shops  of  the  Baltimore  &  Ohio. 


Mr.  G.  O.  Hammond  has  been  appointed  mechanical  engineer 
of  the  Erie  Railroad  at  Meadville,  Pa.,  succeeding  Mr.  A.  G. 
Trumbull,  promoted. 


Mr.  .1.  Kirkpatrick  has  been  appointed  master  mechanic 
of  th««  Ballimore  &  Ohio  at  Cumberland  to  succeed  Mr.  T.  R. 
Stewart,  promoted. 


Mr.  .1.  B.  Elliott  has  been  appointed  master  mechanic  of 
the  Baltimore  &  Ohio  Railroad  at  Newcastle  Junction,  Pa., 
to  succeed  Mr.  J.  Kirkpatrick,  transferred. 


Ml-.  H.  P.  Hunt,  assistant  mechanical  superintendent  of  the 
Erie  Railroad  at  Meadville,  Pa.,  has  resigned,  to  enter  the 
service  of  the  American  Locomotive  Company. 


Mr.  E.  E.  Crysler  has  been  appointed  master  mechanic  of 
the  Cincinnati,  Hamilton  &  Dayton  Railroad  at  Indianapolis, 
Ind.,  to  succeed  Mr.  J.  W.  Connaty,  resigned. 


Mr.  T.  R.  Stewart,  master  mechanic  of  the  Baltimore  &  Ohio 
at  Cumberland,  Md.,  has  been  appointed  master  mechanic  of 
the  Philadelphia,  Baltimore  &  Shenandoah  divisions  of  the 
Baltimore  &  Ohio. 


Mr.  A.  G.  Trumbull  has  been  promoted  from  the  position 
of  mechanical  engineer  of  the  Erie  Railroad  at  Meadville,  Pa., 
to  that  of  a.ssistant  mechanical  superintendent,  succeeding  Mr. 
H.  B.  Hunt,  resigned. 


Mr.  G.  Willius,  Jr.,  has  been  promoted  from  the  position  of 
assistant  mechanical  engineer  to  that  of  mechanical  en- 
gineer of  the  Great  Northern  Railway  to  succeed  Mr.  R.  D. 
Hawkins,  promoted. 


Mr.  H.  A.  Child,  formerly  master  mechanic  of  the  Erie  Ra 
load  at  Jersey  City,  has  been  appointed  superintendent  of  ni 
tive  power  of  the  Guayaquil  &  Quito  Railway  in  Ecuador. 


Mr.  H.  P.  Meredith  has  been  appointed  engineer  of  moti'. 
power  of  the  Pennsylvania  Railroad  at  Jersey  City,  succec 
ing  Mr.  Elliott  Sumner.  He  was  formerly  assistant  mast, 
mechanic  at  Altoona. 


Mr.  Elliott  Sumner  has  been  appointed  engineer  of  moti\ 
power  of  the  United  Railroads  of  New  Jersey  division  of  tl: 
Pennsylvania  Railroad,  being  promoted  from  the  position  < 
assistant  engineer  of  motive  power. 


Mr.  Thomas  J.  Tonga  has  been  appointed  master  mechan; 
of  the  Zuni  Mountain  Railway  at  Thoreau,  Mexico.  He  h; 
heretofore  been  roundhouse  foreman  of  the  Atchison,  TopeK 
&  Santa  Fe  Coast  Line  at  Winslow,  Ariz. 


Mr.  T.  E.  Adams  has  been  appointed  superintendent  of  mo- 
tive power  in  charge  of  all  rolling  stock,  locomotives  and  m: - 
chinery  of  the  St.  Louis,  Southwestern,  with  headquarters  a 
Pine  Bluff,  Ark.    Heretofore  his  title  has  been  general  mast*  r 
mechanic. 


Mr.  Charles  J.  Donohue,  chief  clerk  of  the  motive  power  dt 
partment  of  the  Lake  Shore  &  Michigan  Southern,  has  becii 
made  secretary  to  the  general  manager    at  Cleveland,  to  su< 
ceed  Mr.  F.  E.  Woodruff,  assigned  to  other  duties.    Mr.  Don( 
hue  has  been  chief  clerk  of  the  motive  power  department  foi 
a  number  of  years. 


Mr.  G.  M.  Dow  has  been  appointed  general  mechanical  in 
specter  of  the  Lake  Shore  &  Michigan  Southern  Railway,  witli 
headquarters  at  Cleveland,  Ohio.  Mr.  Dow  has  been  mastei 
car  builder  for  a  number  of  years.  The  duties  of  the  master 
car  builder  at  CoUinwood  have  been  assumed  by  Mr.  S.  K. 
Dickerson,  master  mechanic,  and  Mr.  M.  D.  Franey,  superln 
tcndent  of  shops  at  that  point. 


BOOK5. 


Steam  Engineoring.  \  Treatise  on  Boilers,  Steam,  Gas.  an! 
Oil  Engines  and  Supplementary  Machinery.  By  W.  W.  V. 
Piillen.  Published  by  the  Scientific  Publishing  Co.,  Man 
Chester,  England.     Price,  4s. 

This  work  opens  with  a  .synopsis  of  mechanical  law.s  and  defini 
tions,  followed  by  description.s  of  the  construction  of  .steam  tnr 
bines,  .steam  engines  and  Iwiiers.  It  includes  chapters  on  measuriiiL' 
pres-siire  jjower  and  work,  the  measurement  of  heat,  descriptions 
of  auxiliary  machinery,  valve.s  and  internal  combustion  engines 
Tlie  .scope  Is  large  and  in  the  hands  of  a  cla.ss  directed  by  a  com 
petent  instructor  a  very  general  idea  of  the  subject  may  be  oh 
tained.     Twelve  pages  wily  are  devoted  to  the  locomotive. 

Practical  Pehspectivk ;  by  Richards-Colvin ;  mibli.shed  by  tii- 
Derry-Collard  Company,  2."i6  Broadway,  New  York. — This  pam 
phlet  of  60  pages  clearly  presents  the  principles  of  isometric  per 
si)ective,  which  the  author  coasiders  the  only  practical  perspectiv< 
for  mechanical  work.  The  second  part  of  the  hook  presents  a  larg' 
number  of  illustrations  for  the  u.se  of  perspective  paper  for  making 
rapid  .sketches ;  thi.s  includes  architectural  details,  lathe  work,  loco 
motive  details  and  a  number  of  convenient  application.s.  The  ob 
ject  of  the  book  is  to  show  the  practical  value  of  i.sometric  per 
spective  by  removing  the  difficulties  which  have  prevented  its  widei 
use.  The  Derry-Collard  Company  sends  a  copy  of  the  book  an*' 
two  pads  of  the  isometric  .sketching  paper  for  $1. 

Ba.sis  of  Railway   Rate.s   and   Private  vs.   Governmental   Manage 
ment    of   Railroads.      By    Marshall    M.    Kirkman.      Publish?' 
by   the   World    Railway   Publishing   Co.,   79  Dearborn   Street 
Chicago,  ]0(»r>.     Price.  $2.50. 
Tills  hook  is  a  reprint  in  part,  of  a  work  by  the  same  author 
wliich  appeared   several  years  ago.     It  is  specially  opportune  jus' 
now.  becau.se  of  the  general  interest  in  rate  making  and  the  pop 
ular  demand  for  governmental  control  of  rates.     The  author  show5 
that  since    1S6.3  rates  per  ton   mile   have  dropped   from   3.642   tf 
0.76.3  centos.     From  this  the  public  received  a  dividend  of  42.9  per 
cent,  on  the  total  cost  of  the  railways  of  the  country,  whereas  the 
bonds  brought  a  return  of  only  3.74  per  cent.    He  says,  "The  truth 
is  that  air  and  water  do  not  adjust  themselves  more  naturally  than 
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.  nttos  of  railwa^vs  adjust  themselves  to  the  vicLs.sitU(le.s  of 
.,!,..  If  tliere  are  exceptioiLs  the  evil  foutaius  its  own  nuv. 
1  so  «U»es  not  invite  statutory  enactments.*'  The  book  elaborates 
'  theory  and  practice  of  rates  from  the  standi>oint  of  a  rail- 
ly  official  of  many  years  of  experience. 

•  rtrician's    Handy    liook.     P.y    T.   O'Conor    Sloane.     A    modern 
work  of  references,  a  compendium  of  useful  data,  covering  the 
Hold  of  electrical  engineering.     7<!1  i>ages,  41-^  by  GVi  in.s.   in 
size,    with   550   illustrations.     I'ublished    by    the    Norman    W. 
Henley  (Company,  132  Niuwau  street,  New  York.     Price,  $3.50. 
This  convenient   l)ook  treats  of  the  theory  of  the  electric  cur- 
iit.  circuits;   electro  chemistry;  primary  batteries;  .storage   bat- 
ries;   generators   and    utilization   of  electric   power;    alternating 
, I  rent;  armature   winding;  djnamos;  .motor  generators;   central 
iliun  operation;  switchboards;    lighting;  electric  measurements; 
(trie   railways;    telephony,   and   wireles.s   telegraphy.     The  work 
v.'s  in  simple,  compact,  yet  comprehensive  form,  a  great  deal  of 
...M-riptive    information   concerning   electrical    machinery,    its   con- 
ruction  and  its   use.     It  Is  a  very  convenient  handbook,  and  is 
.idently   intended  si)ecially   for  those  who  do  with  the  operation 
r  power  stations.     Its   field,    however,   is    much    larger   than   thus. 
1 11(1  many  not  having  to  do  directly  with  electrical  machinery  will 
!..•  vi'ry  glad  to  have  the  book   within  reach  for  ready   reference. 
The  publisliei>i  are  to  be  complimented  upon  the  letter   j)ress.   the 
iimU'x  ;mh1  specially  clear  engravings. 


CATALOGS. 


I.NUUCTlON  Motors. — Circular  No.  200  from  the  Commercial 
i:iectric  Company,  Indianapolis,  lud.,  describes  their  new  line  of 
induction  njotore. 


SiiAPEBS  AND  Grinueks. — Catalog  D  from  the  Cincinnati  Shaper 
•itiupany,  Cincinnati,  Ohio,  describes  their  shapers  of  pillar,  col- 
umn and  traverse  types  and  their  new  line  of  traverse  grinders. 

Frogs,  Switcuks  am>  Crossings. — Catalog  A  from  the  Weir 
I  nig  Company,  Cincinnati,  Ohio,  is  devoted  to  light  rail  work  for 
use  in  tracks  of  electric  roads,  coal  mines,  plantations  and  fac- 
lories. 


XoRTiiERN  Spherical  Machines. — The  new  bulletin  No.  50 
>f  the  Northern  Electrical  Manufacturing  Company  describes 
ilieir  spherical  dynamas  and  motons.  Tliese  are  shown  in  a  large 
variety  of  applications,  including  a  number  of  machine  tool  drives. 


TiiK  .Janitor  and  the  Librarian. — Another  one  of  those  char- 
:i(ii>ristic.  little  ]tamiililets  from  the  Lucas  Machine  Too!  Com- 
pany, of  Cleveland.  O.,  concerning  the  advantages  of  the  I'recision 
i'oring.    drilling    and    milling    nuichine    audtbjeic    power    forcing 

press.  U.' '•-'<.■.'- :   ■■^'  .  ■- 


lOi.ECTRic  Controllers. — Circular  No.  IIOS  from  the  Westing- 
Imuse  Electric  &  Manufacturing  Company,  Pittsburg,  Pa.,  is  de- 
voted to  a  description  of  the  Westinghouse  regulating  and  revers- 
iiijr  controllers.  Applications  of  these  controllers  to  machine  tools. 
<  ranes  and  elevators  are  shown. 


Flanged  I'ipe  Joints. — The  Crane  Company,  of  Chicago,  have 
issued  a  treatise  concerning  the  merits  of  the  various  styles  of 
joints  used  in  attaching  flanges  of  wrought  pipe ;  these  include 
screw  joints,  "Crane  lap,"  "Crane  weld."  shrunk,  riveted  and 
lolled  joints,  with  comments  upon   the  merits  of  each. 


Electrical  Apparatus. — Pulletin  No.  GO  from  the  Crocker- 
NVIieeler  Company,  Ampere,  N.  J.,  contains  a  description  of  their 
^"lall  direct  current  motors,  %  to  3  h.-p..  and  illustrates  several 
inten\sting  applications  to  machine  tools.  Bulletins  Nos.  5G  and 
•»7  describe  their  generating  .sets  with  Case  and  Forbes  engines. 


.Alternating  Current  Three  Phase  Traction. — An  elaborate 
indilication  issued  by  the  Railway  Electric  Power  Company,  New 
^ink,  setting  forth  the  characteristic  features  and  advantages  of 
'he  (Jjinz  three  phase  alternating  current  traction  system,  with 
■special  reference  to  the  n'sults  obtained  from  its  three  years'  u.se 
'il)ioad.  , 


Electric  Motors  and  Trailer  Trucks. — The  Baldwin  Lo<o- 
uiotive  works  in  their  Record  Of  Recent  Construction  No.  .50. 
illustrate  thirteen  motor  and  trailer  trucks  for  electric  railway 
service,  each  page  illiustrating  a  truck  being  accompanied  by  a 
l>i»ge  containing  descriptive  information.  The  pamphlet  is  in 
•  he  iisual  attractive  form  of  the  Baldwin  publications. 


Steam  Traps. — Catalog  from  the  Youngstown  Steam  Trap 
Comi>any,  Keystone  Bank  building.  Pittsburg.  Pa.,  describing  the 
Youngstown  steam  trap. 


SoJT  ^VATER. — The  Kennicott  Water  Softener  Company,  Rail- 
way Exchange,  Chicago,  111.,  have  issued  a  handsome  pamphlet 
presenting  a  reprint  of  the  articles  on  "Water  Softening"  on  the 
Pittsburg  &  Lake  Erie  Railroad,  which  apiwared  in  this  journal 
in  January,  February,  March  and  April  of  this  year,  by  G.  M. 
Campbell,  electric-al  engineer  of  the  road. 

Gas  Producers. — The  Morgan  Construction  Company,  Worces- 
ter. Ma.ss.,  has  Lssue<l  a  very  complete  and  handsome  catalog,  de- 
.scribing  the  coastruction  and  considering  at  length  the  operation 
and  advantages  of  the  Morgan  continuous  gas  producer.  I>etails 
of  a  test  made  by  Robt.  W.  Hunt  &  Company  are  given,  sliowinj: 
an  average  efficiency  of  H2  jwr  cent. 


Air  Brake  Llhricati<»n. — The  Joseph  I)ix<m  Crucible  Com- 
pjiny,  of  Jersey  City  has  Issued  a  little  pamphlet  devoted  to  the 
subject  of  air  brake  lubrication  and  the  application  of  graphite 
in  air  brake  practice.  The  opinion  of  l*rofe.ssor  Goss  as  to  the 
efficacy  of  graphite  on  air  brake  triple  valves,  as  reixn-ted  to  the 
Master  Car  Buildei-s'  .V.s.s(Hiation.  is  tpioted.  and  the  desirability 
of  graphite  for  this  inirpose  is  fully  sliown.  The  ]Kiniphlet  in- 
cludes dinitious  for  the  use  of  this  lubric.-uil  for  trijde  valves, 
brake  valves,  brake  cylinders,  pistons  and  air  pum))s.  Abundant 
testimony  is  furnished  by  the  retords  of  discussi«)ns  U'fore  the 
railroad  associations  and  by  articles  in  the  railroad  papei-s  of  the 
necessity  for  improving  the  lubrication  of  the  moving  parts  of  the 
air  brake.  This  pamphlet  .should  be  brought  to  the  attention  of 
all  who  are  respoasible  for  the  operation  and  maintenance  of  air 
brake  jtractice  on  all  railroads. 


NOTES. 


An  announcement  of  the  sudden  death  of  Mr.  Fre<lerick  Schurc-h- 
man,  vice-president  and  general  manager  of  the  Homestead  Valve 
Manufacturing  Company,  has  been  received.  His  denth  oc<-urred 
.Tulv  2r»th  at  Homestead.  Pa. 


Independent  Pneumatic  Tool  Company.— Mr.  Charles  Par- 
sons, of  Chicago,  has  become  associated  with  tliLs  i onipuny.  Mr. 
R.  S.  Cooper,  formerly  with  the  Rand  Hrill  Company,  has  l»een 
apiMiinted  manager  <»f  the  New  York  office  at  170  Broadway. 


Pratt  &  Whitney.— This  company  has  made  arrangements 
with«.r1ie  C.  T.  I'atterson  Co..  Ltd..  of  New  OrleaiLs.  Jm..  to  rep- 
resent their  small  tool  deimrtnicnt  in  the  Southwest  territory. 
The  I'atterson  Co.  have  a  very  comi>lete  line  of  small  tools,  and  are 
in  a  position  to  fill  orders  from  their  New  Orleans  establishment. 


S.  F.  Bowser  &  Company. — Mr.  William  T.  Simjwion.  formerly 
with  the  Detroit  Lubricating  Company  and  more  recently  with  the 
.American  Locomotive  Equipment  Company,  has  accepted  a  i>osi- 
tion  with  S.  F.  Bowser  &  Company,  of  Fort  Wayne.  Ind..  manu- 
facturers of  the  Bowser  oil  storage  systems  and  oil  hou!«e  Hjuip- 
ments. 


A.  C.  Stiles  Anti-Friction  Metal  Company. — Mr.  Henry  W. 
Toothe  has  resigned  his  pasition  as  manager  of  the  railway  de- 
partment of  the  Magnolia  Metal  Company,  and  has  ac-ceptini  a 
position  as  manager  of  the  Babbitt  Department  of  the  \.  C.  Stiles 
Anti-Friction  Metal  Company,  of  New  Haven,  with  headquarters 
in  New  Y'ork  City. 


Chicago  Pneumatic  Tool  Company". — The  semi-annual  state- 
ment of  the  financial  condition  of  this  company  shows  total  |»rofits 
for  the  half  year  of  .$41.'?.941..54.  The  amount  available  for  «livi- 
dends  is  $273.73<).."»2,  and  the  balance  carri«*<l  to  surplus  $1."V1.- 
400..SG.  The  sur])lus  carried  forward  is  ?37ti..S'.».S.l7.  showing 
a  very  successful  half  year. 


The  Sterling    E.mery    Wheel  Company. — This  company  has 

moved  its  store  in  Chicago.  III.,  from  G5  S.  Canal  street  to  30  ami 
.'12  S.  Canal  street,  the  building  at  the  former  Imation  having  been 
badly  damaged  by  fire  in  July,  1905.  The  managers  of  the  Chi- 
cago store  will  be  glad  to  receive  trade  paiM>rs  and  catalogues  of 
all  kinds  of  machinery  pertaining  to  their  line. 
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New  Jersey  Tube  Company. — This  company,  of  Newark,  N.  J., 
announres  that  the  Maine  Central  has  specified  their  spirally  cor- 
rugated boiler  tubes  on  all  the  new  engines  recently  ordered. 


<:whkkr-WiiI':eler  Company. — Tlie  Proctor  &  Gamble  Company 
have  ordered  a  200-k.w..  three  pha.se,  «M)  cycle  engine  type  alter- 
nating current  generator  for  their  Ivorydale.  Ohio,  lighting  and 
power  plant.  ThiN  w  a  duplicate  of  the  first  ulternator  ever  built 
by  the  Crmker- Wheeler  Company,  which  was  iuijtalled  at  the 
I'roctur  (it  (tamble  Comi>any  plant  at  Atlanta  ten  luontlis  ago. 


Krip.s -Mason  Mac-mink  Company. — This  company  of  ltj3« 
.North  Hutchinson  street,  Philadelphia,  Pa.,  exhibits  a  cutting  and 
punching  machine  al  the  I^^wis  and  Clarke  Centennial  Exposition 
at  Portland,  Ore.  The.se  are  the  only  Eastern  manufacturers  of 
pumhing  and  cutting  machinery  exhibiting,  lliey  also  distributed 
iiamples  of  washers  of  metal  and  fibroid  cut  by  their  machines. 

Wif.  B.  St'AiFE  &  Sons  Company. — The  Midland  Steel  Com- 
pany, Pittsburg,  Pa.,  who  are  to  erect  a  large  blast  furnace  plant 
at  Midland,  Pa.,  have  placed  contract  with  Wm.  l\.  Scaife  & 
Sons  Company,  Pittsburg,  Pa.,  for  six  steel  frame  buildings ; 
also  crane-runways  and  other  steel  work.  A  very  large  tonnage 
of  structural  shapes  and  plates  will  be  required  in  this  connection. 


The  D.  T.  Williams  Valve  Company. — This  company  ha.s 
jiist  arranged  for  the  exclusive  manufacture  and  sale  of  the  Cook- 
son  steam  trap  and  separator,  formerly  manufactured  by  the 
Cookson  Steam  Specialty  Company.  This  steam  trap  is  very  well 
known  throughout  the  coimtry.  It  is  extremely  simple  and  acces- 
sible. A  twelve-page  pamphlet  will  be  sent  uiK»n  request  to  the 
1).  T.  Williams  Valve  Company,  1H)4  Broadway,  (Mnciunati,  Ohio. 


I.«K oMirrivE  Appliance  Company. — At  the  aiuuial  meeting  held 
in  <*hicago,  August  10th,  the  following  directors  were  elected  for 
the  ensuing  j'ear :  Messrs.  J.  II.  McO)nnell,  Pittsburgh,  Pa.; 
E.  B.  I^throp,  Frank  W.  Furry.  Ira  C.  Hubl)ell,  .T.  H.  Allfree, 
Willis  C.  Squire,  J.  J.  McCarthy,  of  (;hicag<);  W.  J.  McBride, 
Clarence  II.  Howard.  B.  F.  Ilobart  and  C.  A.  Tliomp.son,  of  St. 
litMiLs.  Mo.  Mr.  McConnell  was  elected  to  take  the  place  of  Dr. 
<;.   W.  Cale,  Jr.,  resigned. 


<:KoK«ie  II.  Gibson  &  Co.mpany.— Mr.  H.  P.  (Jillette,  formerly 
.•i.s.sociate  e«Jitor  of  Engiite^ring  Nctcx,  and  Mr.  George  H.  (jibsun, 
formerly  manager  of  ]>ul>licity  for  the  International  Steam  Pump 
(Company,  have  formed  a  partnei-ship  as  "advertising  engineers," 
under  the  name  of  George  H.  (iilwon  &  Company,  with  offices  in 
the  Park  How  building,  New  York.  Tliey  are  organized  to  under- 
take a  firm's  advertising  in  the  same  manner  as  would  a  depart- 
ment in  the  firm's  own  offices,  liolh  of  these  gentlemen  are  pre- 
pared to  render  valuable  service  l»ecau.se  of  their  training  and 
experien«-e. 


The  Mok.se  Chain  Company. — This  company,  located  at  Trn- 
mausburg,  N.  Y.,  are  now  building  al  Ithaca.  \.  Y.,  a  plant  of 
about  five  times  the  j)rfs«'nt  capacity,  llie  company  was  incor- 
IH>rateI  in  1808.  no  change  having  been  nmde  either  in  the  name 
or  iHjrsonnel  since  starting,  Mr.  F.  I  a  Morse  being  the  treasurer 
and  general  uuinager.  The  plant  was  originally  started  for  the 
manufacture  of  bicycle  chains,  but  in  ltK)l  they  brought  out  the 
present  higli-.siR-ed.  silent  running  <haiii.  and  since  that  time  have 
ha<l  a  rapidly  growing  busines.s.  In  the  line  of  power  transmission 
the  Morse  ('omi>any  have  in  service  chains  transmitting  over 
7.'».lM)0  h.p..  and  are  furnishing  drives  up  to  r»00  h.p.  for  a  single 
transmission. 


American  Bi.owkr  Company. — Mr.  J.  R.  McColl,  a  man  t 
high  standing  in  his  i)rofession,  who  was  until  the  clase  of  tl 
last  college  term  as.so<iate  ])r()fi*.ssor  of  steam  engineering  at  Pu 
due  University,  has  de<ided  ti»  take  up  commercial  lines  and  li 
accepte«l  a  respon.sihle  po-siiion  in  the  engineering  departmei 
of  the  .Vmerican  Hh)Wi'r  Coiiipnny  al  Detroit,  Mich.  The  .Nation: 
Tulx'  Company  has  |tla<rd  ;i  large  and  important  order,  for  iii 
mediate  execution,  with  I  lie  American  Blower  Company.  Tl. 
«ontracl  embrace.s  comijlete  heating  eipiipment  for  their  five  ne 
butt    weld  mills  at   Lorain,   Ohio. 


Skarchlkmit  PiTBLiSHiNG  CoMPA.NY. — Mr.  W.  M.  Prolmsco 
announ<*es  that  he  has  l)ecome  associateil  with  Mr.  E.  G.  Handy 
and  .Mr.  W.  (J.  Jordan  in  the  publication  of  the  "Searchlight." 
This  4ompany  has  four  departments  comprising  one  for  the  pub- 
lishing and  advertising  interests  of  important  mechanical  manu- 
facturers, engineering  firms  and  railroads;  one  for  the  publication 
of  the  "Searchlight,"  keeping  up-to-date  the  "Searchlight  In- 
formation Library"  and  the  publication  of  books.  The  "Search- 
light" is  a  conden.sed,  classified  and  up-to-date  Iiistory  of  the 
20th  century,  issued  weekly,  covering  sixty  separate  departments. 
It  is  intended  that  nothing  of  real  importance  shall  escai)e  its 
editors.  The  four  branches  of  the  business  of  this  com|>any  con- 
stitute a  very  large  tmdertaking,  with  which  the  gentlemen  con- 
cerned are  fully  capable  of  roping. 


.Meltini!  Snow  kkom  Iak  omoti\e.s. — Not  long  since,  ten  exi.-. 
ing  stalls  in  the  roundhoase  of  the  N.  Y.,  O.  &  W.  R.R.  Co.,  : 
.Middletowii.  N.  v..  were  equipjK'd  by  the  B.  F.  Sturtevant  Con 
pany,  of  Boston.  Mass.,  with  a  system  of  heating  and  ventilatio. 
partictilarly  desiy;ned  to  rapidly  remove  the  snow  and  ice  froi 
the  running  gear  of  the  locomotives  during  the  winter  seasor 
This  house  has  recently  been  doubled  in  size,  making  twent. 
stalls  in  all,  with  %  of  a  million  cu.  ft.  of  *pace.  It  is  state 
that  during  the  past  winter  when  the  thermometer  was  fnn 
5  to  20  deg.  below  zero,  engines  could  be  thawed  out  in  froi 
one  to  two  hours,  although  completely  covered  with  snow.  1 
the  old  roundhouse  which  this  superseded,  and  in  which  the  pi; 
were  equipped  with  steam  pipes,  it  required  from  five  to  si 
hours  to  accomplish  the  same  result. 


Vertical  Variable  Speed  Motoks. — These  motors  enable  tli 
machine  designer   to  do   away   with   the    nwessity  of  turned   bel;. 
Ix'veled  gears,  etc.     The  equipment  makes  the  driven  machine  I'm 
more  compact  in  arrangement,  and,  of  course,  secures  far  grealei 
economy  of  operation  than  is  iH).ssible  by  ordinary  means  of  pow.  ; 
IransMiission.      The    Xorthorn   Electrical    Manufacturing   C<jmi)aii> 
Madison,    Wis.,    has    paid   sjiecial   attention    to   the  development    > 
\erliciil    motors,   and    in    the   design   eliminates   all    of    the   trouhlr 
due    to   lubrication    of   a    vertical   armature    shaft.      Tlie.se    motor^ 
are   extensively   emi»loyed    in   all    fields  of   work.      Where    requin-il 
the    Northern    single    voltage    system    is    applied    to    the    vertic.il 
motors,    thius    making    it    possible    to    ojM'rate    the    driven    machin<' 
at  the  siM'cd  Ix'st  suited   to  the   re(|uiremeuts  of  the   work.     Siuqil' 
contndling    devices    are    ased    with    this    .system,    and    the    motor 
((jMirate  from  any  onlinary   tw(>  wire  single  voltage  dirt-ct  curn-ii' 
circuit. 


The  BrKFALo  Foim;e  Company. — Tlie  Erie  Uailroad  has  trwunl 
ed  to  the  Buffalo  Forge  (^mpaiiy  the  following  conlra<-ts:     Heat 
ing  and  ventilating  outfit   for   (he  4L!-st:ill  roundhou.se  at  Buffalo, 
requiring   a  220-in.    fan    In-Ued    lo   ;i    "a-h.p.    motor,    and    a    heater 
containing   15   four-row  sectioius,  each  section  being  6   ft.  by  8  li 
4  ins.     .V  heiiting  and  ventilating  outfit  for  the  4:>-stall  roundhouse 
at  Hornellsville,  N.  Y..  re(|uiring  a  lilU-in.  faui  belted  to  a  60-h.p. 
motor,  and  a   heater  coniaining  20  two-row  sections,  each  .section 
l)eing  7  ft.  by  O  ft.  4  iius.  .\notlier  outfit  for  the  21-stall  roundhous.' 
■  at  (Jalion,  Ohio.  rtHpiiring  a    1.'»0-in.  fan  driven  by  an  M  by  10  in 
I'.utTalo  engine,  and  a  heater  containing  10  four-row  sections.  ea<l' 
se<-tion   l»eing  r»   ft.   by    0   ft.   10  ins.      Ancl.   fourth,   a    heating   jiinl 
\eiililatihg  outfit    for  the  lil-stall   roiiudlioii.se  at    lluntingtuu.   IikI  , 
re(|iiinng  a    l."»0-in.    fan   driven    by   an  S  by    KKin.    Biiflalo   engine, 
the    healer   containing    12    four-row    .sections,    each    section    beim: 
.'»  ft.   by   0   ft.    10  ins.     Tlie  (pipe   alone   used   in    these   heaters,    i; 
laid  continuously,   would   cover  a    distance  of  almo.st    (5\{>   miles. 

I>KPK.M».\ni.K    IIydkavi.ic     Jacks. —  Unless    a    hydraulic    jack    i- 
aUsolutely   reliable,   the  engineer,   mechanic,   railroad   man   or  wli<i 
ever   is    using    it,    is   bt'tter   without   it.      Just    at    the   critical    mh 
ineiit,  when  everything  depends  on  a  jack  "standing  uj>,"  a  poorl> 
iimde   device    is    liable    to   give   away.      Tlie   con.secjuences    are    hf.- 
left    to    (he   imagination,    they    are    not    plea.sant.    even   to   iniagin' 
in    (he    Watson-Stilliiiaii    hydraulic   jacks,    every    such    element    <>! 
uiicertainty   is  eliminated,  hence  the  confidence  reposed  in   them  b.^ 
those    who   have   (o    trust    life   ami    limb    to   the    dependability   of  a 
hydraulic-    jack.      The    cylinders    and    rams,    for    which,    in    soni- 
makes,   so-called   seamless    tubing   is   thought   good   enough,   are   in 
the  Watson-Stillman  jacks    forged    from   solid  steel   billets,   fc>rgeil 
and  bored  like  the  cylinder  of  a  high-class  steam  engine.     Valves, 
glands.     i)istons,    etc.,    are    made    and     finished     with     equal    care, 
packings    and    other    parts    subject    to    wear    are    easily    accessible 
and   replaceable,   the   result  being  a  hydraulic  jack  so  thoroughI\ 
dependable   and    constantly    ready    fiu-   service,    that    it   holds    first 
l)lace    aiiicmg    this    cla.ss    of    tools.      The    manufacturers,    Wat.son 
Slilliunn  Company.  40  l>ey  street.  New  York,  have  a  list  of  about 
:{00  stvles  c»f  hydraulic  jacks,  which  they   will  send  on    request. 
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in  the  May  number  of  this  journal,  page  154,  which  indicates 
that  there  are  but  two  sizes  of  boiler  barrels,  all  of  which  are  70 
ins.  in  diameter  outside  of  the  first  ring,  except  the  boilei*s  of 
the  consolidation  locomotives,  which  are  80  ins.  in  diameter. 
The  three  designs  of  the  road  engines  have  the  same  size 
firebox,  viz.,  108  ins.  long  by  66  ins.  wide.  All  have  the  same 
grates  and  the  same  grate  casting  was  applied  in  all  with 
somewhat  different  shaking  rigging  for  the  different  types. 
An  important  item  in  this  boiler  construction  is  a  water  space 
of  5  ins.  all  around  the  fireboxes  of  the  road  engines.  The 
water  spaces  for  the  switcher  firebox  are  4  ins.  in  front  and 
Zy^  ins.  at  the  sides  and  back. 

The  fireboxes  of  the  Atlantic  and  Pacific  types  are  exactly 
alike,  the  chief  differences  between  these  boilers  being  In 
the  length.  All  of  the  mud  rings  are  of  cast  steel,  5  by  4  ins. 
in  section  and  reinforced  at  the  corners.    They  are  all  double 


{For  previous  articles  see  pages  154,  200,  250,  288  and  322.) 
The  general  dimensions  of  the  boilers  were  given  in  the  table 


CBOSS-SECTIONS  THROUGH  FIREBOX. 
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BOILEB — SWITCHING    LOCOMOTIVES — HABBIMAN    LINES. 


riveted.  In  all  of  the  boilers  the  crown  sheets  are  supported 
by^T  iron  crown  bars  attached  by  slings  to  T  iron  roof  bars 
which  are  continuous  through  the  crown;  that  is  to  say,  there 
is  no  break  in  the  center.  All  the  crown  sheets  are  flat  and 
all  the  boilers  are  straight  top,  except  as  the  fireboxes  slope 
towards  the  rear.  The  sheets  are  telescopic  in  all  the  designs. 
The  circumferential  seams  are  double  riveted.  The  diamond 
welt   horizontal  seams  are  known  as  the  Vauclain  diamond 


boiler  seam,  which  has  an  efficiency  of  90  per  cent.  The  dome 
ring  is  welded  at  the  top  and  has  no  outside  welt.  The  very 
long  seams  are  welded  for  a  length  of  11  ins.  at  each  end.  The 
tube  spacing  provides  %-in.  bridges,  the  tubes  being  arranged 
In  vertical  rows.  The  Pacific  type  has  2 14 -in.  flues  because  of 
their  length,  20  ft.,  while  the  others  are  of  2  Ins.  in  diameter. 
All  of  the  boilers  are  fitted  with  8-In.  dry  pipes  with  the 
Rushton    open   top   throttle.     The   side   stays   are    %    in.    in 
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CROSS-SECTIONS    THROUGH    FIBEBOX — SWITCH    EXGIXES. 
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CBOSS-8ECTIONS    THBOUOH   FUUCBOX — CONSOLIDATION   TTPB. 


diameter  with  3-16-iu.  holes  drilled  1^   ins.  deep  in  the  out- 
side ends  only. 

All  the  70-in.  boilers  have  13-16-in.  shell  plates,  and  all  the 
fireboxes  have  the  same  sheets.  These  boilers  are  all  fitted 
with  the  Bates  fire  door,  which  is  standaid  on  the  Southern 
Pacific  Railway.  All  of  the  back  heads  are  flanged  to  an 
angle  of  15  degs.  from  the  vertical,  including  the  switcher. 

The  switcher  boiler  is  the  only  one  with  a  narrow  firebox. 
Its  length  is  108  ins.  and  its  width  40^4  ins.  Tnis  boiler  has 
the  same  method  of  crown  support,  the  same  fire  door  and 
bridging  of  tubes  as  the  other  boilers.  Except  the  switcher, 
which  carries  180  lbs.  steam  pressure,  all  the  boilers  are 
built  for  200  lbs.  with  a  seam  factor  of  five. 

This  set   of   standard   boilers   has   been   designed    with    un- 
"  usual  care  in  order  to  reduce  to  a  minimum  the  amount  of 
work  in  the  boiler,  shop. 

For  information,  drawings  and  permission  to  publish  this 
description  we  are  indebted  to  Mr.  W.  V.  S.  Thome,  director 
of  purchases  of  the  Harriman  Lines  and  to  the  Baldwin 
Locomotive  Works.  To  the  Baldwin  Locomotive  Works  we 
are  also  indebted  for  the  following  description  of  the  Vauclain 
diamond  boiler  seam  which  has  been  used  by  them  for  several 
years:    '  "  '''  ' 

Diamond  Boiler  Seam. — The  accompanying  engraving 
Illustrates  this  seam  as  applied  to  the  first,  second,  third  and 
fourth  rings,  these  joints  having  been  designed  for  a  working 
pressure  of  220  lbs. 

A  well  designed  multiple  riveted  boiler  joint  would  usually 
fail  by  tearing  the  plate  along  the  outside  row  of  rivets. 
It  is,  therefore,  evident  that  the  most  efficient  joint  is  t"he  one 
that  has  a  minimum  amount  of  metal  removed  from  this 
section,  and  at  the  same  time  has  a  suflScient  number  of  rivets 
In  the  welt  to  prevent  their  shearing.  This  Is  the  principle 
of  the  diamond  seam,  and  because  of  Its  high  eflBciency  11 
allows  a  considerable  decrease  in  weight  without  greatly  in- 
creasing the  cost. 
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DIAMOND    BOILER    SKAM. 

The  calculations  for  the  efficiency  of  this  joint  are  the 
same  as  for  any  other  multiple  joint;  like  them  It  can  fail  by 
shearing  the  rivets,  tearing  the  plates,  crushing  the  rivets  or 
plate  or  riveted  joints;  the  bearing  pressure  per  square  inch 
is  so  small  that  the  last  method  need  not  be  considered. 

To  determine  the  efficiency  it  is  necessary  to  calculate  the 
strength   of  each   lino  of  riveting  separately  and   compare  it 
with   the  strength   of  the  solid  plate.    . 
Considering  the  joint  for  the  first  ring  we  have: 
46  ins.  wide   (rivet  to  rivet). 
21-P.2  in.  thickness  of  plate  and  welts. 
11^  Ins.  diameter  of  rivets. 
r>.5,000  lbs.,  tensile  strength  of  steel. 
r.C.ogn  lbs.,  tensile  strength  of  strip  of  plate  1  in.  wide. 
Through  the  first  line  of  riveting  the  plate  is  weakened  by 
the  cross  section  of  one  rivet  hole. 

Therefore  the  net  strength  of  this  section  Is: 
(46    ins.  —   \%    ins.)    x   36,093     =     1,623,272  lbs. 

Strength  of  solid  plate: 
»46  ins.  X  36,093)  =    1,660,278  lbs. 

1,623.272 
Rfflciency,  =     


=    97.7% 


1.660.278  lbs. 

The  second  line  of  riveting  is  weakened  by  the 
removal  of  metal  for  two  rivets,  but  in  order  to 
fail  here  the  rivet  in  the  first  line  must  shear. 

Therefore  net  strength  of  this  section  Is: 


Strength  of  plate  =  (46  ins.  —  214  Ins.)  x  36,093: 
Single  sheet  1  rivet  .994  x  40,000 


1,618,828 


Total, 

Efficiency,  - 

1,660,278 
Third  line  of  rivets: 
3  holes  1%  ins.  dia.  =  3%  ins.  net  area  of  metal 
removed.    Reinforced  by  3  rivets  in  1st  and  23  row 
in  single  shear.     Strength  of  plate  =  (46  ins.  — 
3%    Ins.)    X   36,093  ^ 

3   rivets   1V6   Ins.   dia.  single  shear  =:  3   x  .994  x 
40,000 


1.579.068 
39,760 

1,618,82s 

97.4% 


1,657,743 


Total 

Efficiency,  = 

1,660,278 
Fourth  line  of  rivets: 
4  holes,  114  ins.  dia.  =  AYi  ins.  net  area  of  metal 
removed.     Strength  of  net  area  of  plate  =  (46  — 
41^)  X  36,093  - 

6  rivets  1%   ins.  dia.   in  single  shear   6   x  .994  x 
40,000  = 

Total 

Efficiency  slight  excess  over  solid  plate. 

Fifth  line  of  rivets: 
8  holes  1%   ins.  dia.  =  9   ins.  net  area  of  metal 
removed.     Strength  of  net  area  of  plate  =  (46  — 
9)   X  36,093  z 

10    rivets   1%    ins.    dia.    in    single  shear   =   10   x 
.994  X  40,000  : 

Total 

Efficiency — slight  excess  over  solid  plate. 

Sixth  line  of  rivets: 

The  seam   fails   at   this   point   by   shearing   the 
rivets  between  the  outside  welt  and  plate  and  by 
tearing  the  inside  welt  between  the  rivet  holes. 
15  holes  1^^  ins.  dia.  =  16'^  ins.  net  area  of  metal 
removed.     Strength  of  net  area  of  plate  1=   (46  — 
16%)   X  36,093  : 

14*/4  rivets,  1%   ins.  dia.  in  single  shear  : 


1,538.463 

119,280 

1,657,743 

99.8% 


1,497.860 

238,.'i60 

1,726.420 


1.263,255 

397,600 

1,660.855 


1,0",  1.20s 

576,600 
1.627,808 


1,627,808 


Total 

Efficiency,  =  98% 

1,660.278 
Therefore,  this  particular  design   of  seam   has  a    ininiinum 
efficiency  of  97.4%. 


"S 


Enormot's  Traffic  in  Cities. — In  New  York,  with  its  pop 
Illation  of  3.7r)0.000,  there  are  being  carried  now  on  the  sur- 
face, elevated  and  subway  systems  paying  passengers,  exclu- 
sive of  so-called  transfers.  1.200,000,000  per  annum,  a  number 
very  much  greater  than  the  number  of  passengers  on  all  the 
steam  railroads  of  both  the  American  continents  from  the 
Atlantic  to  the  Pacific,  and  from  that  most  northern  of  all 
railroads,  the  Wild  Goose  Railway,  near  Nome,  Alaska,  within 
the  Arctic  Circle,  to  the  most  southern  one  In  South  America, 
the  State  Trunk  Line,  of  Chill.  London,  with  its  population 
of  over  6,000.000.  but  with  inferior  intraurban  railway  fa- 
cilities, carries  about  the  .same  number  as  New  York:  while 
Paris,  Berlin,  Hamburg,  Boston.  Chicago  and  St.  Louis  arc 
fast  following  in  the  leaders'  tracks.  Such  figures  need  no 
further  comment  or  explanation  to  indicate  the  dimensions 
of  the  problems  of  transit  in  great  cities,  and  the  difficulty  of 
properly  meeting  the  continual  demand  for  Increase  In  facili- 
ties as  cities  grow. — W,  B.  Parsons,  before  Purdue  students. 
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IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTICE. 

EDITOBIAL    Ck>BRESFONDEKCE. 

Naples. 

Alter  a  visit  to  England,  France,  Germany  and  Switzerland, 
iid  making  as  careful  a  study  of  railroad  conditions  as  time 

ii-mitted,  we  find  ourselves  in  Naples,  ready  for  the  return 
oyage,  after  a  most  delightful  tour.  As  no  one  in  Italy  ap- 
,ears  to  work,  the  time  spent  here  was  devoted  entirely  to 
ujoyment  of  the  wonderful  attractions  with  which  this  most 
.iteresting  country  abounds. 

I  cannot  avoid  a  few  general  observations,  the  first  of 
•  hich  is  to  point  out  the  value  of  knowing  by  personal  con- 
act  the  conditions  under  which  transportation  has  been  con- 
ducted for  many  years  abroad.  One  may  visit  Europe  with  a 
preconceived  opinion  that  nothing  is  to  be  learned  which  will 
:)e  of  any  value  for  applicatiou  at  home.  However,  by  look- 
ing under  the  surface  of  English  and  Continental  railroad 
practice  a  great  deal  is  to  be  learned,  and  the  impression  soon 
.L;rows  into  a  conviction  that  American  methods  can  be  ma- 
icrially  improved  by  engrafting  some  principles  from  Europe. 

Of  these  principles,  the  one  which  I  most  earnestly  desire 
io  see  adopted  at  home  is  the  attitude  of  all,  not  only  the 
lailway  officials,  but  the  public,  towards  the  locomotive  and 
I  he  men  who  are  responsible  for  it,  and  for  iis  use.  Until  we 
learn  at  home  that  the  locomotive  earns  every  dollar  brought 
into  the  treasury,  and  until  we  learn  that  the  men  responsible 
for  the  locomotive  and  its  work  are  really  entitled  to  the 
high  standing  given  to  motive  power  officials  abroad,  and  until 
we  make  the  life  of  a  motive  power  officer  worth  living,  we 
have  more  to  learn  from  England  and  the  Continent  than 
England  and  the  Continent  have  to  learn  from  us.  If  Ameri- 
can railroad  presidents  should  go  where  I  went  and  meet  the 
men  I  met  they  would  return  prepared  to  perform  the  best 
service  for  their  stockholders  that  they  hav?  ever  performed. 
This  would  not  be  by  copying  anything  they  saw  abroad,  but 
l)y  acquiring  appreciation  of  the  possibilities  to  be  had  from 
putting  the  American  locomotive  and  American  motive  power 
men  upon  their  rightful  and  needful  basis.  This  will  be  done 
some  day,  not  for  sentimental,  but  for  purely  business  reasons. 

Little  remains  unsaid  as  to  the  value  of  a  tour  out  of  one's 
own  country.  The  mere  getting  on  board  of  a  magnificent 
steamer,  the  observation  of  the  working  of  the  ship,  watching 
the  continuous  operation  of  the  machinery  for  ten  days  with- 
out an  "engine  failure,"  the  very  certainty  of  navigation  and 
its  mathematical  accuracy  convey  impressions  of  the  worthi- 
ness of  men.  We  purposely  chose  a  slow  steamer.  On  ap- 
l)roaching  the  English  coast  at  four  o'clock  In  the  afternoon 
the  first  officer  promised  that  we  should  see  the  Scilly  Island 
light  on  the  port  bow  at  7:30  o'clock  that  evening.  After  nine 
days  of  by  no  means  good  weather  the  light  appeared  at  7:45, 
and  it  was  on  the  port  bow.  This  tells  a  story  of  years  of  de- 
velopment of  ships,  of  machinery  and  of  men. 

It  does  no  harm  for  one  living  in  a  new  country  to  see  that 
which  is  really  old,  and  here  in  Italy  we  see  It,  It  gives  at 
first  a  strange  Impression  to  gaze  on  the  bronze  doors  of  the 
Baptistry  in  Florence,  knowing  that  these  doors  were  hanging 
there  just  as  they  are  now  when  Columbus  made  his  voyage. 
The  conscientious  thoroughness  of  the  past  centuries  Is  also 
worth  a  thought.  A  snapshot  picture  of  the  Roman  Forum, 
taken  from  an  electric  street  car  brings  a  reflection  as  to  how 
«tur  work  will  look  when  uncovered  perhaps  a  couple  of  thou- 
sand years  hence.  This  thought  is  most  impressive  In  Pom- 
peii, where  all  life  was  suddenly  arrested  In  the  midst  of  its 
activity,  and  is  now  revealed  in  all  its  detail. 

I  wonder  if  Raphael  could  possibly  have  dreamed  that  the 
Sistine  Madonna,  painted  for  an  altar-piece  for  an  obscure 
rhapel,  would  become  an  object  of  pilgrimage.  T  wonder  if  he 
ever  dreamed  that  that  work  of  his  hands  and  heart  would 
cause  a  hush  in  a  room  in  Dresden,  and  that  people  from  an 
undiscovered  country  would  derive  an  Inspiration  from  It, 
which  would  perhaps  affect  In  some  degree  their  whole  lives. 
Raphael  died  at  the  age  of  thirty-two.  What  Inspired  him 
and  what  enabled  him  to  work  so  well? 


A  snapshot  of  the  Cloaca  Maxima  where  it  empties  into  the 
Tiber  shows  an  arch  of  stone,  which  for  over  2,000  years  has 
perfonned  the  duty  of  draining  Rome,  and  performs  that 
duty  to-day.  It  tells  a  story  of  something  thoroughly  done 
for  the  benefit  of  future  generations,  which  leaves  an  indelible 
impression  upon  one's  mind.  It  is  good  to  have  seen  these 
things,  and  their  moral  need  not  be  pointed  here. 

I  must  now  bring  these  letters  to  a  close  after  the  best  and 
most  inspiring  trip  that  two  people  ever  took.  I  can  never 
express  the  grateful  appreciation  of  the  token  so  generously 
extended  by  the  friends  who  made  it  possible. 

G.  M.  Basfobd. 


RAILROAD  EQUIPMENT  IN  THE  UNITED  STATES. 


On  June  30.  1904,  according  to  the  Interstate  Commertr 
Commission,  there  were  in  the  service  of  the  railways  46,743 
locomotives,  the  increase  being  2,872.  As  classified,  these 
locomotives  were:  Passenger,  11,252;  freight,  27,029;  switch- 
ing, 7,610.     There  were  also  S52  not  assigned  to  any  class. 

The  total  number  of  cars  of  all  classes  was  1,798,561,  this 
total  having  increased  45,172  during  the  year.  The  assign- 
ment of  this  rolling  stock  was,  to  the  passenger  service,  39,752 
cars;  to  the  freight  service,  1,692,194  cars;  the  remaining 
66,615  cars  being  those  employed  directly  by  the  railways  in 
their  own  service.  Cars  used  by  the  railways  that  were  owned 
by  private  companies  and  firms  are  not  included  in  this  state- 
ment. The  average  number  of  locomotives  per  1,000  miles  of 
line  was  220,  showing  an  increase  of  6.  The  average  number 
of  cars  per  1,000  miles  of  line  was  8,474,  showing  a  decrease 
of  66  as  compared  with  the  previous  year.  The  number  of 
passenger-miles  per  passenger  locomotive  was  1,948.384,  show- 
ing a  decrease  of  30,402  miles.  The  number  of  ton-miles  per 
freight  locomotive  was  6,456,846,  showing  a  decrease  of  351,096 
miles  as  compared  with  June  30,  1903. 

The  aggregate  number  of  locomotives  and  cars  In  the  ser- 
vice of  the  railways  was  1,845,304.  Of  this  number  1,554,772 
were  fitted  with  train  brakes.  Indicating  an  increase  during 
the  year  of  92,513,  and  1,823,030  were  fitted  with  automatic 
couplers,  indicating  an  increase  of  52,472.  Practically  all 
locomotives  and  cars  in  passenger  service  had  train  brakes, 
and  of  the  11,252  locomotives  In  that  service  11,113  were  fitted 
with  automatic  couplers.  Only  602  cars  in  passenger  service 
were  without  automatic  couplers.  With  respect  to  freight 
equipment,  it  appears  that  most  of  the  freight  locomotives  had 
train  brakes  and  automatic  couplers.  Of  1,692,194  cars  In 
freight  service  on  June  30,  1904,  1,434,386  had  train  brakes,  and 
1,674,427  automatic  couplers.  In  this  report  there  have  been 
continued  several  summaries,  first  presented  in  the  report  for 
1902,  to  show  the  general  type  and  efficiency  of  locomotives 
and  the  capacity  of  freight  cars. 

In  these  summaries  locomotives  are  classified  under  the 
heads  of  single-expansion  locomotives,  four-cylinder  com- 
pound locomotives,  and  two-cylinder  compound  or  cross-com- 
pound locomotives.  Each  of  these  classes  of  locomotives  is 
further  classified  according  to  the  number  of  drivers  and  the 
number  of  pilot  wheels  and  trailers. 


Advice  to  DBAFTSME^^ — Exercise  your  "gray  matter"  a  little 
before  doing  things  rather  than  "the  boss's"  patience  after- 
ward. 

A  rule  Is  sometimes  best  observed  In  the  breaking  rather 
than  the  keeping.  Heed  the  spirit  as  well  as  the  letter  of  all 
instructions. 

The  men  who  make  the  pieces  are  not  draftsmen  and  should 
not  be  supposed  to  know  more  about  a  piece  than  Is  given  on 
the  drawing. 

A  drawing  Is  plainer  to  the  man  who  makes  It  than  to  the 
mechanic  who  first  sees  it  when  he  Is  started  on  the  work. 
Consider  what  you  would  want  to  know  if  you  were  t«>  make 
the  piece  correctly  under  the  workman's  ciroumstancps. 

Strive  for  clearness,  compleleness,  simplicity  and  neatness. — 
Edwin  W.  Bairdsley — Machinery. 
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STEEL  CAR  EQUIPMENT. 


Pennsylvania   Railroad. 


VII. 


(For  Previous  Article  See  Page  148.) 


The  two  classes  of  steel  coke  cars,  designated  as  Classes 
Gp  and  Gpa  employ  structural  steel  frames  and  provide 
very  large  cubical  capacity  In  an  arrangement  discharging  the 
load  through  eight  doors  at  the  sides  of  the  car.  The  two 
designs  are  similar  in  principle,  the  essential  differences  being 
in  the  12-ft.  sides  of  the  Gp  class,  which  has  no  coke  racks, 
and  the  10-ft.  sides  of  the  Gpa,  which  has  coke  racks. 


The  table  of  dimensions  indicates  their  very  large  cubj.  ii 
capacity,  the  leading  dimensions  and  the  weights.     The  bs  k 
bones  of  these  cars  are  of  10-in.  25-lb.  channels  for  center  si    - 
which  are  reinforced  between  the  'bolsters  by  3^  x  3V_.  x  "'s     i 
angles  and  by  coverplates  which  extend  on  both  sides  of 
bolsters  from  the  hoppers  to  points  near  the  ends  of  the  ( 
These  plates  are  %  in.  thick.    There  are  no  continuous  si  it- 
sills.    Short  side  sills  extend  from  the  end  sills  to  the  hoppt 
These  are  8-in.  11. 25-lb.  channels,  and  they  are  built  into  • 
bolsters,  which  are  very  deep  and  are  made  in  the  form     f 
single-plate  diaphragms.    In  the  sides  of  the  car  6  x  4  x  i^ 
angles  act  in  a  measure  as  side  sills  and  form  an  angle      i 
the  hoppers  as  indicated  in  the  sectional   views.     The  si    - 
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•  ting  of  these  cars  is  of  3-16-in.  material  and  tlie  floor  of 

in.     The  body   bolsters  extend    backward   and  support  the 

,ping  floor  by  an  attachment  between  a  pair  of  5  x  3%  x 

in.  angles.     The  floor  of  the  car  is  given  the  form  of  a 

od  from  the  center  sills  and   discharges   the  load  towards 

:i  sides  through  8  doors,  which  are  5  ft.  long.     The  end  sill 

nstruction  and  the  corner  bracing  are  the  same  in  both  of 

,*'se  designs,  ttie  end  sill  being  a  10-in.  15-lb.  channel  with  a 

in.  plate  on  top  to  which  the   end  posts  and  the  corner 

.  acings  are  riveted. 

The  door  operating  mechanism  is  actuated  from  one  end 
I  the  car.  An  inclined  capstan  shaft  operates  joints  leading 
)  two  longitudinal  rods  extending  under  the  hood  of  the 
opper  at  the  center  of  the  car.    These  rods  operate  5  hori- 


zontal chain  wheels,  each  of  which  carries  2  crank  pins  to 
which  the  door  rods  are  attached.  When  in  a  closed  posi- 
tion these  crank  pins  are  on  dead  centers  and  lock  the  doors. 
When  the  capstan  is  turned  in  an  opposite  direction  the 
doors  are  opened  positively.  Both  classes  of  cars  are  equipped 
with  Westinghouse  friction  draft  gear. 

Coke  Cabs,  Pennsylvania  Railroad. 
Class  G.  P. 

Length  inside 40  ft  2^   In^. 

Length  over  end  sills 42  ft-  0      ins. 

Height  of  side  from  rail 12ft. 

Width  outside 10  ft. 

Width  inside 9  ft.  4%  Ins. 

Truck  centers 32  ft. 

Cubical  capacity,  level 3,123.5 

Cubical  capacity,  heaped 3,406.5 

Nominal  capacity 50  tons 

Lightweight 62,500  lbs. 


Class  Q.  P.  A. 

40  ft   2V6  ins. 

42  ft  0      Ids. 

12  ft  5      Ins. 

10  ft. 

9  ft.  4%  Ins. 

32  ft 

3,187.3 

3.441.1 

50  tons 

50.000  lbs. 

h-  ■ -J»t»-  -  * 


INJECTOR  STRAINERS  AND  SUC- 
TION PIPES. 
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There  can  be  little  doubt  but  that  the 
present  suction  pipe  connection  between 
the  engine  and  the  tender  is  a  very  ineffi- 
cient makeshift.  The  life  of  the  suction 
hose  is  short,  and  unless  carefully  at- 
tached is  apt  to  buckle  or  collapse  on  short 
curves;  the  internal  coil  of  exposed  wire 
or  a  loose  lining  interferes  with  the  free 
flow  of  water,  and  it  is  evident  that  this 
device  could  be  easily  improved.  It  Is 
suggested  that  the  foreign  method  of  tele- 
scopic pipes  is  far  better,  if  such  arrange- 
ment could  be  made,  with  a  simple  form 
of  joint  and  without  leaks  at  the  stuffing 
box.  Similar  devices  are  used  on  English 
roads  and  also  upon  some  of  the  CJonti- 
nental  systems. 

It  is  generally  acknowledged  that  the 
strainer  is  one  of  the  chief  sources  of 
delay  and  trouble  in  the  care  and  handling 
of  injectors.  Modern  practice  tends  to- 
ward the  use  of  a  large  pot  strainer 
within  or  below  the  tender  tank,  with  suit- 
able means  for  quick  removal  and  clean- 
ing of  the  strainer  plate.  An  objec-tion  to 
this  system  lies  in  the  fact  that  neither 
the  strainer  nor  the  tank  is  frequently 
cleaned,  and  it  is  difficult  to  render  such 
a  device  easily  accessible;  a  simple  and 
practical  supplemental  arrangement  is  to 
place  a  straining  plate  in  a  special  body 
or  casting  at  the  lower  end  of  the  suction 
pipe  and  between  it  and  the  hose.  A  suit- 
able opening  with  locking  device  is  pro- 
vided for  the  withdrawal  of  the  straining 
plate,  which  should  be  made  of  heavy 
punched  sheet  copper  full  of  small  holes. 
Attempt  has  been  made  to  clean  strainei-s 
of  this  kind  by  admitting  a  jet  of  steam 
at  the  upper  end,  but  this  has  not  proven 
a  ocmmereial  success,  and  has  certain  dis- 
advantages. In  all  strainers,  however,  the 
diameter  of  the  holes  in  the  straining 
plate  should  be  small,  and  the  total  area 
enormously  exceed  that  of  the  suction 
pijje,  to  allow  for  the  stoppage  of  a  larg? 
number  of  the  holes  before  the  necessity 
ij  felt  for  removal  and  cleaning. — Trat^el- 
ing  Engineers'  Association. 


Tests  made  at  Melbourne  have  demon- 
strated the  enormous  stren.gth  of  the  Vic- 
torian eucalyptus.  A  piece  cf  the  w^ood 
5  ins.  thick  withstood  a  sUai-i  of  27,C50 
lbs.  I  •  '  •^''! 


360 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


DBOP  IK)OB  OPEBATING   MECHANISM,  CLASS  GP  AND  GpA   COKE  CABS — PENNSYLVANIA    RAILROAD. 


THE  ORGANIZATION  OF  RAILWAY  SHOP  FORCES.* 


Much  has  been  written  lately  on  the  subject  of  shop  tools; 

the  very  interesting  discussion  brought  out  by  Mr.  Barnum's 

paper  in  March    (American  Engineer,  April,  1905.  page  133) 

showing  to  what  extent  it  was  appreciated.     In  that  paper  the 

writer  said  if  he  had  to  choose  between  old  shops  and  new 

tools,  or  old  tools  and  a  modern  shop,  he  would  prefer  the 

former,  in  which  conclusion  I  agreed  with  him;  we  can  carry 

these  suppositions  still  further  and  ask  ourselves  whether  it  is 

better  to  have  new  tools  and  shops  with  a  poor  organization 

of  shop  forces  or  to  have  a  good  organization  and  comparatively 

old  tools  and  shops.    I  would  prefer  the  latter,  and  undertake 

to  do  more  work  in  a  given  time  than  in  a  modern  shop  with  a 

full  complement  of  new  tools  and  a  poor  organization. 

In  getting  together  a  force  of  men  sufficienc  to  man  a  shop 

capable   of   turning   out,   say   twenty    to   fifty   locomotives   a 

month  (it  really  doesn't  matter  how  many  engines  the  shop 

turns  out,  the  building  up  of  an  efficient  force  is  very  necessary 

in  all  cases),  the  first  consideration  is  to  pick  a  man  for  the 

head,  whether  as  general  foreman,  master  mechanic  or  shop 

superintendent,  who  can  be  implicitly  relied  on  to  carry  out 

the  plans  you  formulate  for  him,  and  to  have  sach  ideas  of  his 

own  that  he   will  immediately  see  where  delay  or  friction 

occurs  and  apply  a  remedy.    As  head  of  the  shop  he  must  have 

a  firm  disposition,  be  prepared  to  meet  emergencies,  have  the 

good  will  of  the  foremen  and  men  under  him  and  be  tactful  so 

as  to  be  able  to  straighten  out  the  many  little  difficulties  that 

are  continually  arising;  it  is  far  better  if  he  aas  no  relatives 

or  friends  working  for  him,  as  it  will  save  lots  of  trouble  from 

fancied  discrimination,  etc.     He  must  be  an  organizer^i^  the 

true  sense  of  the  word,  and  every  move  he  makes  must  be  in 

the  direction  of  increasing  his  output  and  decreasing  the  cost. 

He  should  not  allow  work  to  be  done  carelessly  or  improperly; 

it  takes  a  long  time  to  build  up  a  reputation  for  thoroughness, 

which  can  be  shattered  in  a  few  weeks  if  work  is  slighted.     I 

am  not  a  believer  in  frills  and  unnecessary  ornamentation,  but 

do  think  that  it  is  poor  economy  to  half  do  a  job  when  most 

of  the  expense  is  Incurred  in  getting  to  it,  and  not  actually 

doing  It,  besides  which  It  engenders  loose  habits  among  the 

foreman  and  men. 

When  an  engine  comes  into  the  shop  for  repairs,  it  should 

be  the  duty  of  one  or  more  men  to  Inspect  It,  and  immediately 

•A  paper  by  Mr.  H.   T.    Pentley.  asst.   S.   M.   P.,  C.   A  N.   W.   Ry., 
read  before  tbe  Western  Railway  Club. 


order  all  of  the  new  material  required  and,  see  that  it  is  placed 
at  the  machines  or  benches  ready  to  be  worked  on  when  its 
time  comes — don't  wait  two  or  three  days  a^er  the  engine 
arrives,  and  then  find  you  want  something  that  isn't  in  stock 
but  ought  to  be;  it  will  probably  mean  a  delay  to  the  engine 
going  out,  which  might  have  been  prevented  if  an  earlier 
inspection  had  been  made.  In  dissembling  engines,  each  part 
should  be  plainly  marked,  so  that  when  wanted  again  there 
will  be  no  difficulty  in  finding  it;  the  storage  of  parts  that  need 
no  repairs  is  a  matter  worthy  of  attention;  much  material  is 
lost  through  neglect  in  storing  it  away  where  it  cannot  readily 
be  found  when  wanted.  To  get  engines  or  work  out  of  a 
shop  there  should  be  a  classification  of  repairs  and  each  piece 
of  work  done,  or  each  engine  passing  through  the  shops  should 
have  a  schedule  of  time,  so  that  all  concerned  know  when  it 
will  be  necessary  for  the  various  parts  to  be  ready.  Don't 
do  things  haphazard.  Set  a  time  limit  and  work  to  it,  making 
such  Improvements  In  tools,  ways  and  means  of  doing  work, 
etc.,  so  that  all  lost  motion  is  taken  up,  and  the  results  you 
are  after  obtained. 

The  head  of  the  shop  should  have  good  men  under  him  as 
foremen,  all  of  them  knowing  their  business  thoroughly,  and  at 
the  same  time  being  able  to  handle  men  with  consideration, 
firmness  and  fair  dealing;  these  combinations  are  frequently 
hard  to  get,  but,  with  a  large  force  of  men  to  pick  from,  the 
right  kind  of  men  can  be  found  who,  by  a  little  training,  will 
meet  the  above  requirements  and  soon  get  Into  his  way  of 
doing  business.  A  good  plan  to  adopt  with  your  foremen  is  to 
hold  weekly  meetings  for  say  an  hour  and  review  the  work 
that  has  been  done  and  that  which  Is  ahead  of  them.  Let 
them  tell  you  how  conditions  can  be  Improved,  what  Is  delaying 
their  work,  etc.  This  getting  together  Is  very  helpful  to  the 
superintendent  of  shops,  as  he  quickly  gets  In  touch  with 
details,  and  at  such  times  he  can  say  what  results  he  is  after 
and  offer  encouragement  to  get  them.  The  shop  superintendent 
who  Is  wise  will  lend  an  ear  to  suggestions  made  by  his  fore- 
man or  men  when  they  can  show  a  way  by  which  better  results 
can  be  obtained;  once  make  light  or  ridicule  a  suggestion  from 
any  one,  however  humble  In  position,  and  another  will  not  be 
offered.  The  mechanic  who  tells  you  that  a  certain  casting 
has  more  metal  on  it  than  is  necessary  Is  helping  you  to  get 
results,  and  the  least  you  can  do  is  to  listen  and  try  to  remedy 
the  trouble  by  asking  to  have  the  pattern  changed. 
The  organization  of  shop  forces  does  not  end  with  the  getting 
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Dgether  of  good  foremen  and  men;  it  is  also  necessary  to  have 
uch  a  systematic  arrangement  of  accounts  and  reports  that 
ou  will  not  only  see  that  the  men  are  getting  the  work  out 
jdoniytly,  but  can  tell  at  a  glance  how  muth  is  being  done  and 
what  it  is  costing;  without  this  knowledge  you  are  not  able  to 
jierfect  the  organization  to  its  fullest  extent;  it  also  enables 
you  to  say,  when  asking  for  new  tools,  what  can  be  saved  in 
!ime  and  money  by  their  introduction,  and  to  know  whether 
it  will  be  cheaper  and  better  to  purchase  supplies,  taps, 
;eamers,  etc.,  or  make  them  in  the  shops. 

The  superintendent  of  motive  i)0wer  who  visits  his  shop 
frequently  and  knows  all  his  foremen,  can  get  better  results 
and  have  the  men  feel  more  kindly  disposed  towards  him  than 
the  one  who  does  all  his  visiting  by  long  distance  telephone;  a 
word  of  encouragement  and  a  suggestion  will  often  bring  out 
latent  ideas  that  otherwise  might  have  lain  dormant.  It  is 
natural  for  most  men  to  like  their  superiors  in  position  to  come 
in  personal  contact  with  them  and  see  what  they  are  doing, 
and  whether  advantageously  or  not,  hence,  the  advisability  of 
the  superintendent  of  motive  power  or  his  assistant  making 
frequent  visits  to  the  most  important  shops  and  keeping  in 
close  touch  with  the  shop  superintendents  and  foremen. 

A  shop  organization  is  not  complete  without  some  means  of 
handling  a  fire,  should  one  occur.  A  volunteer  fire  company, 
formed  of  the  men  who  have  been  in  the  service  some  time  and 
are  likely  to  stay  there,  should  be  formed  and  a  man  put  at 
the  head  who  can  handle  them  properly;  they  should  practice 
at  least  once  in  two  weeks,  familiarizing  themselves  with  fire 
liydrants,  hose,  etc.  A  little  encouragement  from  the  officials 
in  charge  w  ill  keep  up  enthusiasm,  and  at  a  critical  time  your 
volunteer  company  may  be  in  a  position  to  save  you  thousands 
of  dollars  and  keep  the  shops  from  burning  down  and  throwing 
themselves  and  co-workers  out  of  employment.  A  watchman 
system,  which  will  necessitate  the  patrolling  of  the  shops  at 
stated  Intervals,  will  often  be  the  means  of  catching  an  incipi- 
ent fire  and  enable  it  to  be  put  out  before  getting  beyond  con- 
trol. The  check ing-up  of  watchmen,  to  know  that  they  are 
making  their  rounds  at  stated  intervals,  is  necessary;  it  isn't 
enough  to  know  they  are  on  the  payroll,  you  must  know, 
through  the  medium  of  some  check  clock  system  (there  are 
many  good  ones  on  the  market),  that  they  have  faithfully  dis- 
charged their  duties. 

The  organization  of  forces  includes,  among  other  things,  the 
prompt  movement  of  work  and  tools  to  the  men.  What  does  it 
profit  a  superintendent  of  shops  if  he  has  a  fir?t-class  machine 
and  an  up-to-date  man  handling  it  if  he  has  to  tie  it  up  several 
times  a  day  while  he  goes  to  get  a  tool  dressed  or  sharpened, 
or  the  supply  of  material  is  not  on  hand  when  wanted.  A 
sufficient  number  of  tools,  properly  sharpened  and  dressed, 
should  be  available  at  all  times,  within  easy  reach  of  the 
mechanic,  or,  better  still,  have  a  boy  who  can  keep  the  men 
supplied.  A  shop  telephone  system  will  aid  in  getting  out  work 
and  will  enable  the  foremen  to  quickly  obtain  information 
from  each  other,  or  from  the  shop  superintendent  and  vice 
versa,  and  save  endless  running  about,  which  is  a  waste  of 
time  and  energy.  >  * '■ 

The  placing  of  machine  tools  so  that  the  minimum  amount 
of  handling  material  takes  place,  will  increase  the  output  and 
save  a  great  deal  of  disorder  and  unnecessary  work  in  moving 
it  back  and  forth;  where  possible,  a  piece  of  work  should 
travel  from  brass  foundry,  storehouse  or  blacksmith  shop  to 
the  various  machines  so  that  it  never  makes  a  retrograde  move- 
ment, and  when  completed  should  go  direct  to  'ts  resting  place, 
which  should  not  be  around  the  man  or  machine  finishing  it. 
Always  have  plenty  of  unfinished  work  before  your  men,  and 
remove  that  which  is  completed  as  soon  as  possible. 

Labor-saving  devices  are  a  good  thing,  but  they,  like  other 
good  things,  can  be  carried  to  extremes.  Put  an  air  or  electric 
hoist  where  It  will  save  delay  In  handling  work,  but  don't  put 
anything  up  that  will  cause  a  man  to  wait  until  some  one  else 
has  finished  with  It.  when  without  It  he  would  have  handled 
the  work  himself  In  a  quarter  of  the  time  If  no  power  hoist 
had  been  available.     Pneumatic  tools,  hammers,  drills,  etc., 


are  indispensable  in  doing  work  quickly  and  should  be  used 
wlierever  possible,  but  50-tou  hoists  handling  &U-pound  loads 
is  a  waste  of  power,  and  should  not  be  allowed.  Keep  your 
pneumatic  tools  in  first-class  shape  and  stop  all  air  leaks — it 
saves  the  compressor. 

The  mechanical  engineer,  while  not  directly  coming  under 
the  head  of  organization  of  shop  forces,  is,  however,  a  potent 
factor  in  getting  results.  A  bad  feeling  exists  among  fore- 
men when  castings  or  forgings  come  to  their  machines 
improperly  designed  or  with  more  metal  on  than  is  necessary. 
The  frequent  breakage  of  parts  that  could  be  readily  corrected 
is  something  that  the  mechanical  engineer's  office  is  often 
responsible  for,  and  a  man  in  this  position  who  quickly  cor- 
rects complaints  that  are  made  to  him  enables  the  shop 
organization  to  be  perfected  in  a  way  that  few  people  realize. 

The  boilermaker  foreman  finds  out  that  an  engine  is  coming 
into  the  shops  for  a  new  firebox:  his  organization  would  be 
very  weak  if  he  waited  until  the  engine  was  actually  in  the 
shop  before  some  action  had  been  taken  looking  towards  the 
building  of  a  new  firebox,  so  that  as  soon  as  the  old  one  had 
been  removed  the  new  one  would  be  ready  for  application; 
the  same  with  engines  requiring  new  side  or  fine  sheets,  the 
material  should  be  on  hand  before  it  is  needed,  or  much 
precious  time  is  lost  and  the  whole  machine  is  temporarily 
disorganized. 

The  blacksmith  shop  generally  is  not  a  place  that  looks  neat 
and  tidy;  there  are,  however,  some  notable  exceptions  to  the 
rule,  and  orderliness  pays  there  just  as  much  as  anywhere  else. 
The  turning  out  of  duplicate  work  by  machine  instead  of  by 
hand  makes  a  big  reduction  in  cost,  and  the  blacksmith  fore- 
man who  can  organize  his  work  and  men  so  that  he  is  always 
in  the  van  instead  of  the  rear  is  a  valuable  addition  to  the 
shop  organization. 

The  tank  shop,  tin  shop,  paint  shop,  brass  and  iron  foundries, 
etc.,  deserve  a  word.  It  is  not  necessary  foi  me  to  go  Into 
details  about  these  shops,  but  they  all  play  their  parts  in 
getting  results;  it  is  of  no  avail  if  the  machine  and  erecting 
shops  have  the  engines  finished  on  time  if  they  have  to  lay 
around  two  or  three  days  waiting  for  the  tender.  All  must 
work  harmoniously  or  the  results  obtained  will  be  unsatis- 
factory. The  power  plant  is  an  important  factor  in  the  smooth 
running  of  a  shop.  Engines  that  are  continually  falling  down 
or  are  too  small  to  carry  the  load,  and  boilers  that  do  not 
furnish  enough  steam,  especially  when  the  weather  gets  cold, 
are  a  trial  and  tribulation  to  the  man  who  is  trying  to  get 
there.  Relay  engines  and  boilers  cost  money,  but  often  save 
shutting  up  shop  when  it  can  least  be  spared. 

Apprentices  should  be  given  opportunities  to  learn  their 
business  thoroughly,  as  we  depend  upon  them  to  make  our 
future  mechanics;  if  they  are  looked  upon  and  treated  as 
necessary  evils  we  may  expect  Indifference  and  indolence  from 
them;  but  if  treated  properly  and  shown  how  to  do  their  work 
efficiently  and  quickly  they  will,  in  most  f ases,  turn  out 
desirable  men  to  keep  in  the  shops.  In  our  home  life  we 
endeavor  to  educate  our  children  so  they  will  grow  up  and  be 
a  credit  to  us  and  to  themselves;  then  why,  in  our  business 
life,  should  Ave  not  do  the  same  with  the  young  men  who  come 
to  us  for  mechanical  training?  Special  apprentice.*:,  who  have 
graduated  from  a  technical  college,  are  invaluable  if  made 
of  the  right  kind  of  stuff.  In  a  large  establishment  conditions 
are  often  arising  where  some  special  information  has  to  be 
obtained,  which  necessitates  mechanical  training,  and  a  certain 
amount  of  technical  knowledge  to  properly  work  up  the  data. 
In  this  field  special  apprentices  can  be  used  to  advantage,  and 
later,  when  they  have  completed  their  term  of  apprenticeship. 
If  competent,  they  can  be  used  In  higher  positions  to  advan- 
tage. 

This  Is  the  age  of  specialists,  and  In  hiring  men  you  will 
find  some  who  are  flrst-rate  mechanics  in  one  line  and  not 
much  good  In  another.  The  good  all-around  mechanic,  like 
the  old  family  physician.  Is  disappearing  from  our  midst,  and 
instead,  we  get  the  air  brake  man,  machine  hand,  the  valvp 
setter,  the  man  who  Is  handy  at  lining  up  guides,  etc.    Fina 
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out  what  your  man's  strong  forte  is  and  use  him  at  it,  wher- 
ever possible;  In  a  large  shop  this  can  be  done  to  advantage 
with  a  corresponding  increase  in  your  output. 

Always  be  on  the  outlook  for  promising  timber  in  the  shape 
of  young,  energetic  and  progressive  men,  and  encourage  them, 
so  that  when  in  want  of  a  foreman  or  master  mechanic  you 
will  know  where  to  find  one.  Many  a  good  man  has  been  lost 
to  the  profession  through  lack  of  encouragement.  Nothing 
stimulates  a  man  so  much  as  to  know  that  his  work  is  ap* 
predated.  Have  we  not  all  felt  animated  and  enthused  to  do 
better  when  we  have  received  a  word  of  approval  and  praise? 
Some  of  us  are  prone  to  find  fault,  and  we  do  that  unspar- 
ingly, but  how  often  do  we  give  credit  where  it  is  due?  Most 
of  us,  I  am  afraid,  take  it  as  a  matter  of  course,  and  let  it  go 
at  that;  try  the  other  plan  occasionally,  and  see  what  results 
you  will  get.  Don't  have  too  many  rules,  bulletins  and  no- 
tices; they  take  up  the  men's  time  reading  and  discussing 
them.  Only  make  such  rules  that  you  know  can  and  should 
be  carried  out,  and  then  see  that  they  are  lived  up  to. 

The  motive  power  department  organization  can  be  demoral- 
ized and  nearly  put  out  of  business  if  it  is  not  backed  up  by 
the  storekeeping  and  accounting  departments.  The  prompt 
furnishing  of  material  in  suflScient  quantities  to  keep  machines 
going  long  enough  to  perform  the  work  economically  is  a 
matter  that  must  have  attention,  otherwise  the  cost  will  im- 
mediately go  up.  The  setting  up  of  some  machines  often 
takes   longer   than    to   do    the   work,   if   furnished    in   small 


punctuality,  orderliness,  system,  harmony,  prompt  movement 
of  material  to  and  from  the  various  departments,  a  good  sys- 
tem of  handling  tools,  the  use  of  templets  ana  jigs  wherever 
possible,  absolutely  fair  treatment  of  foremen  and  men. 


FREIGHT  LOCOMOTIVE  4-6-0  TYPE. 


Chicago,  Rock  Island  &  Pacific  Railwat. 


In  the  table  of  standard  locomotives  recommended  by  the 
Rock  Island  Power  Committee,  which  appeared  in  this  jour- 
nal in  March,  page  84,  two  4 — 6 — 0  designs  were  presented,  the 
chief  differences  being  in  the  size  of  the  driving  wheels.  The 
purpose  of  the  two  sizes  of  the  driving  wheels  in  the  4 — 6 — 0 
type  is  to  provide  locomotives  which  may  be  used  In  either 
passenger  or  fast  freight  service  without  using  too  heavy 
weights  to  be  satisfactory  over  the  entire  system.  The  ac- 
companying photograph  illustrates  one  of  thirty-eight  locomo- 
tives built  by  the  Baldwin  Locomotive  Works  to  which  Wal- 
schaert  valve  gear  has  been  applied.  The  extent  of  the  use  of 
the  Walschaert  gear  In  this  case  Indicates  the  confidence  which 
these  builders  have  In  it  for  the  purpose  of  meeting  present 
conditions  of  locomotive  service.  This  design  has  balanced 
slide  valves.  It  has  a  tractive  power  of  34,000  lbs.,  and  the 
accompanying  table  presents  the  leading  dimensions  and  ra- 
tios. In  the  August  number  of  this  journal,  page  282,  the 
Pacific  tTpe  was  described,  and  In  the  September  number,  page 


KBEIGHT    LOCOMOTIVE,    4-6-0     ( TEN-WHEEL )     TYPE — CHICAGO,    BOCK    ISLAND   <&   PACIFIC  BAIL  WAT. 


amounts,  and  a  direct  loss  to  the  company  takes  place.  The 
furnishing  of  cost  sheets  within  reasonable  time  after  the 
work  Is  done  is  very  helpful  in  detecting  increased  or  de- 
creased cost,  and  applying  the  remedy  in  the  former  case 
before  the  matter  gets  old.  In  some  shops  messengers  are 
used  to  deliver  material,  and  they  are  great  time  savers  when 
used  in  connection  with  a  shop  telephone  system.  The  order- 
ing of  material  is  done  by  'phone  to  storehouse,  and  deliveries 
are  made  from  there  by  boys  or  men,  thus  obviating  the 
necessity  of  high-priced  mechanics  going  back  and  forth  do- 
ing work  that  is  just  as  well  performed  by  cheaper  labor. 
Nothing  looks  so  bad  in  a  shop  as  material,  whether  usable 
or  scrap,  being  allowed  to  lay  around  indiscriminately — a 
man  is  frequently  what  his  surroundings  are;  if  neat  and 
clean,  he  unconsciously,  perhaps,  becomes  so;  but  where  dirty 
and  untidy,  he  would  make  it  more  so  by  throwing  things 
down  that  he  otherwise  would  be  ashamed  to  do,  if  a  proper 
example  had  been  set  him  in  orderliness.  Some  people  think 
It  doesn't  pay,  but  try  both  methods  and  you  will  quickly  find 
that  a  dirty  shop  is  the  most  expensive  to  handle,  and  most 
unsatisfactory  for  all  concerned.  Have  distinctive  marks  on 
scrap  and  usable  material,  and  see  that  it  goes  where  it  be- 
longs when  once  picked  ui) — it  is  cheaper  than  to  set  it  down 
and  pick  It  up  later  on. 

There  are  numerous  other  things  that  can  be  done  to  per- 
fect a  shop  organization.  I  have  simply  given  a  few  Ideas 
which  can  be  amplified  according  to  requirements.  In  closing 
would  simply  sum  up  the  whole  by  saying  that  the  following 
requisites  are  necessary  to  get  the  best  results:  A  good  man 
at  the  head  of  the  shop,  good  foremen  under  him,  the  educa- 
tion of  foremen  and  men,  proper  control  of  men  by  foremen. 


329,  the  Atlantic  type.    Next  month  the  six-wheel   switcher 
will  be  presented. 

4-6-0   TYPE   FREIGHT  LOCOMOTIVE, CHICAGO,    ROOK   ISLAND 
AND   PACIFIC  RAILWAY. 

RATIOS. 

Tractive    weight    -=-    tractive   effort 3-86 

Tractive   effort   x    diam.    drivers    -f-    heating    surface 828 

Heating    surface    -h    grate    area 57.6 

Total  weight  -^  tractive  effort 511 

Gauge    4    ft.    Sy^    ins. 

Cylinder    22   ins.   x   26   ins. 

Valve    Balanced,  Walschaert  Gear. 

BOILEB. 

Type   Wagon   top. 

Material    Steel. 

Diameter 68     ins. 

Thickness  of  sheets 11-16   In.    and    %    in. 

Working    Pressure 200    Iba. 

Fuel    Soft    coal . 

Staying    Radial . 

FIREBOX. 

Mat«rial    Steel. 

Length 96 1^     Ins. 

Width    67%     ins. 

Depth   front    72^4    ins. 

Depth    back 58     Ins. 

Thickness    of    sheets,    sides. %     in. 

Thickness    of    sheets,    back %    in. 

Thickness    of   sheets,    crown %    In- 

Thickness  of  sheets,    tube 9-16    in. 

WATBB    SPACE. 

Front 4%     ins. 

Sides    4%    ins. 

Back 4%    Ins. 

TTTBE8. 

Material     IrjJ- 

Wire  gauge No.    11 . 

Number    j_j    329 

Diameter    2    Ins. 

Length    14    ft.    2    ins. 

BSATTNO    SUBTACB. 

Firebox     160.8  sq.    ft. 

Tubes    2,426  sq.    ft. 

ToUl     2,586.8  sq.    ft. 

Grate   area 44  9  sq.    ft. 

DBIVnfO    WUBKL8- 

Diameter,    outside     63    In*. 

Diameter,    Inside    oo    "»«• 
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.    arnals,  main    10  x  12   ins. 

urnals,    others    9  x  12  ins. 

ENGINE    TRUCK    WHEELS 

,ont,   diameter 30 1^    ins. 

urnals     _. ,.6    x    12     in.s. 

WHEEL    BASE.  ..     .•  '.  •'.     ' 

;  IVing •••..••..••.....  •>-.■>■  .  ^'^-i-^i  n  «  «  •  •  •  .   .  l.*>       it. 

;igld      .,,  .;rf^  i*  ."  ;>  .■*'•"•  ••«.•■•  .15       ft. 

ital   engine    ....>•■. .......  .26    ft.    6    ins. 

otal    engine    and    tender .56    ft.    5Vi     ins 

WEIOHT. 

„i    driving    wheels     ..............  .....^..,^.  ,,^  ..  ..^..  ,^,:. .  .131,200  lbs. 

,;i     truck,     front *>■•■.>.•...'...,;..  v.  .i=... ..;;...- .^•.;,:.,  .     42,520  lbs. 

otal    engine     ...............v.;.:;; 173,720  lbs. 

fatal    engine    and    tender    estimated ..'.,.. .-; , , 304,000  lbs. 

TENDER. 

wheels,    No .-.vv. 8 

\  heels,  diameter   ....,...,.......,»>.>.. 33Mj    ins. 

■  iiurnals 'i;..»i  i ,  '•  .■.%.£.'-'.■.>  i.vi  •■••■. «,  •■«  ■•  • 5  Vi   x  10  ins 

rank    capacity.  .  .  .'. . :  IJ'J',^:  ;vvi3  ...... ..W.. 7.000    gals,    water. 

■;ink    capacity .»..'ii'.«-..j,Vi.»;«>.'.^.  ••..-.... ... .  .12     tons     coal. 

;•  rvice     r. ';":..'.■;  '/:■■::  \  .' :  ;  ;•.';.".  .'.  . Freight. 


BLACKSMITH  SHOP. 


Canadian  Pacific  Railway. 


ANt;US    .SHOPS,    SlONTBtAL. 


This  part  of  the  plant  of  the  Angus  shops  serves  both  the 
locomotive  and  car  department,  and  for  this  reason  is  arranged 
in  the  shape  of  the  letter  L,  and  is  placed  under  two  sepa- 
rate foremen.  The  building  is  434  by  300  feet;  one  of  the 
wings  is  146  feet  and  the  other  130  feet  wide.  The  location 
of  the  blacksmith's  shop  was  shown  in  the  general  layout 
plan   illustrated   in   December,  1904.  page   451.     The   wing  ex- 


INTEBIUB  VIEW   OF  BLACKSMITH  SHOP — A>(iUS    SHOPS,   CANADIAN  P     ACIFIC   BAILWAY. 


f       SECTION  LOOKING  NORTH 

i 


..j...,.....,.,,., 


li  Cindfrs 


\i^s-x!'j^--^^-'^-^^-ir'-k'~r^^^ 


Uabblc  Masosrj 


/I.  ^ 


j^'^:-^j>J'jC'*i^^:jf'^^^'j-y-jrjr 


SECTION  THBOUGH  BLACKSMITH   SHOP — ANGUS  SHOPS,   CANADIAN   PACIFIC    RAILWAY. 


Doing  Impossibilities. — A  graduate  of  one  of  the  leading 
(echnical  schools  some  time  ago  obtained  employment  in  our 
works.  A  month  or  two  after  his  entrance  he  brought  to  me 
a  paper,  which  I  had  prepared  for  the  foundry  work  of  the 
day,  and  said:  "This  must  be  a  mistake;  it  Is  an  evident 
absurdity,  for  the  thing  proposed  to  be  done  Is  an  impossi- 
bility: we  were  taught  that  this  cannot  be  done;  it  is  opposed 
<o  all  the  principles  of  metallurgy.  One  of  my  classmates  had 
a  graduating  thesis  on  this  very  subject  last  year."  I  said 
very  quietly:  "My  dear  boy,  I  do  not  question  your  word, 
hut  we  have  been  doing  this  same  operation  on  a  large  scale 
every  day  for  ten  years,  and  will  no  doubt  continue  to  do  so 
irrespective  of  what  you  were  taught  or  even  of  the  gradu- 
ating thesis.  This  is  a  process  which  was  devised  In  these 
works,  and  It  has  proved  eminently  successful.  But  I  am  not 
surprised  that  you  did  not  know  of  it,  for  it  has  never  been 
published  and  Is  carefully  guarded  as  a  trade  secret." — A.  E. 
Outerltridoe,  before  Wharton  students. 


tending  along  the  "midway"  Is  occupied  by  the  locomotive 
department  machinery,  and  the  other  wing,  which  Is  nearer 
the  car  department  buildings,  is  used  for  car  work.  It  will 
thus  be  seen  that  the  delivery  of  large  quantities  of  material 
for  the  car  department  and  the  delivery  of  heavier  material 
for  the  locomotive  shop  was  carefully  considered  in  Its  loca- 
tion. 

The  cross  section  and  interior  photograph,  which  was  taken 
during  construction,  show  the  character  of  the  building,  th^ 
large  amount  of  glass  and  the  Interior  arrangement.  The  roof 
coluinns  divide  the  building  into  three  bays  of  equal  width, 
and  for  the  accommodation  of  the  large  furnaces  a  1.5-fl.  con- 
crete addition  is  built  along  the  locomotive  wing.  The  build- 
ing covers  an  area  of  84,200  sq.  ft.,  and  provides  a  large  amount 
of  space  for  the  forgin.g  department.  Oil  Is  used  in  nil  the 
furnaces,  the  supjily  being  piped  from  underground  reservoirs 
back  of  the  grey  Iron  foundry.  The  longer  wing  has  one  cen- 
tral track  from  end  to  end,  the  shorter  wing  has  two  trans,- 
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out  wliai  .vour  iiiuu'ij  slronij  fori*'  is  and  nae  him  at  it,  wher- 
ever iKissihic;  in  a  laryi'  sliop  this  ran  bt;  done  to  advantage 
vvitli  u  tonespondini;  iutreuse  in  yo\n-  outpuL 

Always  Im-  tui  ili»-  luitlouU  l«ir  pruniisiug  tinibef  iu  the  sluipe 
of  young,  enerycti*-  and  progressive  men,  and  encourage  them, 
.so  that  when  in  want  of  a  foreman  or  master  mechanic  you 
will  know  where  lo  lind  one.  Many  a  good  man  has  been  lost 
to  the  profession  through  lack  of  encouragement.  Nothing 
stimulates  a  man  so  much  as  to  know  that  his  work  is  ap- 
Ijieciated.  Have  we  not  all  felt  animat«Ml  and  enthused  to  do 
bettor  when  we  have  received  a  word  of  approval  and  praise? 
Some  of  (IS  are  prone  to  find  fault,  and  we  do  that  unspar- 
ingly, but  how  often  do  we  give  credit  where  it  is  due?  Most 
of  Us,  I  am  afraid,  take  it  as  a  matter  of  course,  and  let  it  go 
at  that:  try  the  other  plan  occasionally,  and  see  what  results 
you  will  get.  Don't  have  too  many  rules,  bulletins  and  no- 
tices; they  take  tip  the  men's  time  reading  and  discussing 
them.  Only  make  such  rules  that  you  know  can  and  should 
t»f  carried  out.  and  then  see  that  they  are  lived  up  to. 

The  motive  power  department  organization  can  be  demoral- 
ized and  nearly  put  out  of  business  if  it  is  n«)t  backed  up  by 
the  storekeeplng  and  accounting  departments.  The  prompt 
furnishing  of  material  in  sufficient  quantities  to  keep  machines 
going  long  enough  to  p<'rform  the  work  economically  is  a 
matter  that  must  have  attention,  otherwise  the  cost  will  im- 
mediately go  up.  The  setting  up  of  some  machines  often 
takes    longer    than    to    do    the    work,    if    furnished    in    small 


punctuality,  orderliness,  system,  harmony,  piompt  movement 
of  material  to  and  from  the  various  departments,  a  good  sv.s- 
leui  of  handling  tools,  the  use  of  templets  ana  jigs  wherever 
possible,  absolutely  fair  treatment  of  foremen  and  men. 

FREIGHT  LOCOMOTIVE  4-6-0  TYPE. 


Chicago,  Rock  Island  &  Pacific  Railway. 


In  the  table  of  standard  locomotives  recommended  by  the 
Hock  Island  Power  Committee,  which  appeared  in  this  jour- 
nal in  March,  page  S4,  .two  4 — 6 — 0  designs  were  presented,  the 
chief  differences  being  in  the  size  of  the  drivmg  wheels.  The 
purpose  of  the  two  sizes  of  the  driving  wheels  in  the  4 — 0—0 
type  is  to  provide  locomotives  which  may  be  used  in  either 
passenger  or  fast  freight  service  without  using  too  heavy 
weights  to  be  satisfactory  over  the  entire  system.  The  ac- 
companying photograph  illustrates  one  of  thirty-eight  locomo- 
tives built  by  the  Baldwin  Locomotive  Works  to  which  Wal- 
schaert  valve  gear  has  been  applied.  The  extent  of  the  use  of 
the  Walschaert  gear  in  this  case  indicates  the  confidence  which 
these  builders  have  In  it  for  the  purpose  of  meeting  present 
conditions  of  locomotive  service.  This  design  has  balanced 
slide  valves.  It  has  a  tractive  power  of  34,000  lbs.,  and  the 
accompanying  table  presents  the  leading  dimensions  and  ra- 
tios. In  the  August  number  of  this  journal,  page  282,  the 
Pacific  type  was  described,  and  in  the  September  number,  page 


hUKU.irr  LOCO  .MOTIVE,  4-6-0    (ten-whkkl)   tyi-k 

amounts,  and  a  direct  loss  to  the  company  takes  place.  The 
furnishing  of  cost  sheets  within  reasonable  time  after  the 
work  is  done  is  very  helpful  in  detecting  increased  or  de- 
rreased  en.st.  and  iipplvlng  the  remedy  in  the  former  case 
hefore  th«'  matter  gets  old.  In  some  shops  messengers  are 
used  to  d<'liv<'r  material,  and  they  are  great  lime  savers  when 
used  in  connection  with  a  shoj)  leleidione  system.  The  «)rder- 
iug  of  luat^-rial  is  done  by  'i»hone  to  storehouse  and  deliveries 
are  made  from  there  by  boys  or  men,  thus  obviating  the 
ntM-essiiy  of  liigh-pric^'il  mechanics  going  back  and  forth  do- 
ing work  that  is  just  as  well  perfornie<l  by  cheaiu-r  labor. 
.Noihiug  looks  .so  bad  in  a  shop  as  material,  whether  usable 
or  si-rap.  bijng  albnved  to  lay  arniind  indiscriminately— a 
man  is  frequently  wliai  hi.s  surroundings  are:  if  neat  and 
•  lean,  he  unconsciously,  perhaps,  becomes  so:  but  where  dirty 
and  untidy,  he  would  iiuike  it  more  so  by  throwing  things 
down  that  he  otherwise  would  bo  ashamed  to  do,  if  a  proper 
.'xample  had  been  set  him  in  orderliness.  Some  peojjje  think 
it  doesn't  pay,  "out  try  both  methods  and  you  will  (piickly  find 
that  a  dirty  shop  is  the  mo.st  expensive  to  handle,  ami  most 
unsatisfactory  for  all  coiuerned.  Have  distinctive  marks  on 
srrnp  and  usal)le  mnteiial.  and  ste  that  il  goes  where  it  be- 
longs when  ome  piiked  up — it  is  cluaper  than  lo  set  it  down 
and  pi<k  it   tjp  latci-  on. 

There  are  numerotjs  other  things  that  can  be  done  to  per- 
fect a  shop  orgatiiz.iiion.  T  have  simply  given  a  few  ideas 
which  can  be  amplified  according  to  re(piirements.  In  closing 
would  simply  sum  up  the  whole  by  saying  that  the  following 
rtMpiisites  are  necessary  to  get  the  best  results:  A  good  man 
at  (he  head  of  the  shop,  good  foremen  tinder  him,  the  educa- 
tion of  fort-men  and  men.  proper  control  of  men  by  foremen. 


CHICAGO,    BUCK    ISLAXO    &    PACIFIC   RAILWAY. 

ol'9,  the  Atlantic   type.     Next  month    the   six-wheel    switcher 
will  be  presented, 

4-C-O   TYPE    FHEIGHT   LA>COMOTlVE, CHICAGO,     KOCK    ISI^.^NIt 
AND    PACIFIC   RAIIAVAY. 

RATIOS. 

Tractive    w«ight    -~    tractive    effort 3  So' 

Traitlve    effort   x    diani.    drivers    -'.-    bc-atnig    surface S'-'s 

Heating    surface    -:-    grate    area 57.0 

Total  weight  -:-  tractive  tffort ...5  11 

Gauge .J, ...  .^. 4    ft.    8'i    in^. 

Cylinder    -....;..,.  ..'.^i.; .  iu-;., 22    ins.   x   2«    ins. 

Valve ..:....  isalanced.  Walschaert  Gear 

UOII.EK. 
Type    •  •  •  •  ,:....,>...  •  ^ »  ....  .  •  . ..  ..^  . . ... .  ..->  .  .Wagon    top. 

Material    ,..,  ..,.•..■.  »V.y  ..;.,•.■.  .'.;...  i«...-.  •..•■,  i'. Steel. 

Diameter vvjiiV.i'Y.  ...,**>';. .« 'iS     in.-s. 

Thickness  of  .sheetsj .....;,  ^; .',  i  ,.'...>;.'*  ,;;...  .11-lC   in.    and    •'<    in. 

Working    Pressure. , . .  »..>^  . .  .^V  >".  V. .  .;.•.,».»■»•  •  ••  • 200    lb-<. 

I*  uei i,  i  i  •  >  •  •••..'■♦"♦*-..*■»  ..'i-.  "•  i'«v.^>"» . .  •  r  .  .  •     Boit    coal . 

Staying    .'.  i  l^^Vw.. .:  ........'..■;..'.'.. Radial. 

.   .'     -      »TBEHOX. 

Material .>>.../*. Steel 

Ijeilgth     ....  ^  ,..■'••. .  ;.k.  .-.•.■»-,  •..-..•..••.. •.«'-».  fc,-..-.  ...•..^G^4      ins. 

Width    ...  .4 ...  :•..•• . . ;  .V.  k>  »<«'..>•.•• .■... .!i ,'■•:« . . . .  .67 '4     ins. 

Depth    front    . v.-w.  ....>..  *>•....  «.<■•  .  ..i  t.-.-.y^  ..ij;,>  ..72  'i     in-^. 

Depth     back ;  »'.' .' .  #»■.-.'.•»■••:•»•  V«»  .|»  i'i-»'»-.»  *"»  •■'•  >,♦  .  •  .OH     Ins. 

Thickness    of    sheets,    sides.  .  .\'.iV-*-.'.  .>••••'•,•.•  r.«  ••■>•'•••»-•>?••  ^     '" 

Thickness    of    sheets,    bark ,►:,  .vl-.  >*<■.»»' .>.>'.".  .-.  t  •  i',  ;>.'. .  ■%     '"■ 

Thickness    of    sheets,    crown i  *;,,'"..».,  v. '■•;  .-i^  ....  %     hi 

Thicknc's   of   sheet.<?,    tube .'.•.i-.'.v-.  ,;.',,■, iV.-',  .^9-1  f>    in. 

WATER    BPACK. 

Front     4  Vj     Ins. 

Siden    .•......•.•.,.••..••.......••...... ....•■.4^     ins. 

l»aeK     .•■.■..■...*.'.,.  .'.'•i- .^.' '.«•.,  .........••._.». ...^.^.v.^  Y2 

.'■-!'/•:..,•:'    TUBES.     •       '■■.'■;  ,  ■.,.■;:/■■     . 

Material     >  .4* • .  i.« «,.' ^^.^^.f *••';•*»•;«  ••.V.^.^V  •«.«.;«'...     iron. 

Wire   gauge ■...;'...■..: i 1 ....... . <.-i!< . ■....■', -i.-i..  •  No.    1 1 . 

Number    .'..•'.,  ?  •/  •  • »  ♦■• «  •  j-.    ^••" 

Diameter    »,;:...'.  ;'. .'.'...  .2    Ins. 

Length    14    ft.    2    ins. 

HBATtNG    SURFACE- 

Firebox 160  R    sq.  ft. 

Tubes    2,426    sq .  ft . 

Total .2,586.8    sq.  ft. 

Grate   area    ..»i.v».v 44  9    sq.  ft. 

DRTVINO    WHEELS. 

Diameter,    outside     63     Ins. 

Diameter,    Inside    56    Ins. 
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BLACKSMITH  SHOP. 


3C^^ 


.10  X    12    ins. 
..9  X  12  ins. 


.« 


.  .30>4    in-». 
X    12     in>. 


iJhfjimAK  l».4cirt.c  Tfer^i'i^^A  Y 


iJriviiiu    wheels , 
irmk.     fmiit .  ,  . 

•  i!    tn^iiie :\.', 

■,il    online    iiiKl    tender    esiiniatPd .  . '! 

'  -  '■  ."■  -    ■tKsm.n 

v'ho^lsi.    No,. . , ;.,,':.\V.^  .  . , .  . 

Iieols.    (liainO^ter    ..;.,  „.>  •> -i-S  ^r  :'s-  •;■:/ 

iiiials .';'..i '.';■'.  ;;.;".•'•  •  -.'.•.:<.•  ■•  •'  =  !• 

iiik   capaiity .  .  . ,,..  ..•■.^,  >', ;  ..'.V'.  •.' ;.»■.•.■• 
nk     eapaeity.  .  ;;.;,V,r.',  ;%.i'.  .....  .'.;.  ,••  , 


*,•• 


. . . . . . ,  .V.  ir>   ft, 

..  .26    ft.    6  iti^i. 

.5(:  it.    5»a  iits 

.^...131,2<»0  Ihp; 

.■.:.:  42..->20  M»s. 

;...173.72<»  rbs, 

; : .  .304,000  lbs. 


..........  .33>i    in^. 

. .  .  .  .-,  .5'-2   X  1<»  ins 

,■7.000    gals,    water. 
.-....;■.  12      tons      coal 

Fr*-ij:ht.; 


.VXCL S   SII«I'!>,    AlUXTlittALi 


Tliis  part  of  rlic  plant  of  thif*  .Angus  slioits  servrs  both  the 
lotomotive  and  car  <l;'paruneni,  and  for  I  Lis  leasou  is  arranged 
in  iho  shape  of  the  letter  L,  and  is  placed  imdtr  two  sepa- 
Tite. foremen.  The  building  is  4H  br  300  t«et;  oiue  of  the 
wings  is  14G  feet  and  the  other  l?M  feet  wide.  The  location 
Of  ihe  blacUsnjith'is  shop  wa,s  .^hown  in  the  general  layoui 
plan   illustiated    in   IM-ember,   li'ut,  pajie    4r.T.     Tire   wins:  o\ 


j.NTt.Kiini  \ii.\v  oi   i:L.\(.K».\irrii  SHOP— ,\MiUs  SUOP.S,  c'.v.\Am.\>'  r    .Vt;ih"iC'*:Vlj:,WAV, 


SECTION   TIIROt  nil    BL.XCKSMirn    SHOP--.-\.Xr.US  SHrtPS,  CAX.UM.iX   PAt-IFie    BA1T,W.\Y. 


'  IlNMiffjlMi-ossiBii.iTiKS.— A  graduate  of  one  of  the  leading 
I'l-liuical  schools  soma  time  ago  obtained  employment  in  ouf 
works.  .\  month  or  two  after  his  entrance  he  ])rought  to  me 
a  paper,  which  I  had  prepared  for  the  foundry  work  of  the 
'lii\.  and  said:  "This  must  be  a  mistake:  it  is  an  evident 
absurdity,  for  the  thing  proposed  to  he  done  is  an  impossi- 
I'ilily:  we  were  taught  that  this  cannot  be  done;  it  is  opposed 
'<!  all  the  piinciples  of  metaTltirgy.  One  of  my  dassmptes  had 
•  1  graduating  thesis  on  this  very  subject  last  year."  I  said 
very  quietly:  "My  dear  hoy,  T  do  not  qiiestion  your  word, 
I'ui  we  have  been  doing  this  same  oj>eration  on  a  large  scale 
'•very  day  for  ten  years,  and  will  no  doubt  continue  to  do  so 
iricspe«tive  of  what  you  W(>re  (aught  or  even  of  the  gradu- 
ating thesis.  This  is  a  prcx-ess  whi<h  was  devised  in  these 
\\<ir]<s.  and  it  has  proved  eminently  surce.ssful.  Rut  1  am  not 
surprised  that  you  did  not  know  of  it,  for  it  has  never  been 
published  and  is  carefully  cuarded  as  a  *rnde  secret.*'-r-ii..  £. 
Outerl»ridge,  before  Wharton  stuiients. 


lending  along  the  "midway"  Is-  orcnpied  by  the  Imomotivc 
department  machinery,  and  tlie.  other  wing,  which  Is  nonrer 
the  car  dejiartment  buildings,  is  n.sed  for  car  work,  .ft  will 
thus  be  )*een  that  (be  d«'livery  of  largi"  quantities  of  material 
for  the  ear  department  and  the  delivery  nf  heavier  material 
for  the  locomotive  shop  was  carefully  considered  in  its  loca 
(ion.  '":■"  ::'■  ■^•■.■'■■■\v'-Y^' 

The  cross  s<'c(io«  and  interior  pholosraph.  which  was  taken 
during  consi ruction,  show  the  character  nf  the  building.  ;1k' 
large  amount  of  .gla^^s  and  the  interior  arrangement.  The  roof 
columns  divide  the  building  info  three  havs  of  equal  width, 
and  for  the  nccommodntiotj  of  the  large  furnaces  a  t-'^-fl.  con 
Crete  addition  is  built  along  the  locomotive  wing.  The  ImiM 
Ing  covers  an  area  of  Sl/2<>'^'  .-^q.  ft.,  and  i)rovi(i<'s  a  lar?*-  anioiini 
of  space  for  the  forging  department.  Oil  Is  use,l  in  nil  the 
furnaces,  the  supply  being  juped  from  tmdergrotind  reaei-voir.s 
ba«  k  of  the  grey  iron  foundtv.  .The  longer  wit'g  has  one  crti- 
♦jal  track  from  end  to  end,  tbe  shorter  wing  has  two  tran.<- 
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verse  tracks  and  the  long  side  of  the  shop  has  six  tracks  lead- 
ing to  the  midway  crane,  all  being  standard  gauge. 

This  is  an  exceedingly  busy  department — in  fact,  it  resem- 
bles a  contract  shop.  The  portion  of  the  building  for  car  work 
is  essentially  a  manufacturing  department,  bolts  and  small 
forgings  being  transferred  to  the  truck  shop  and  other  car 
department  buildings  in  cast  iron  boxes.  The  writer  saw  some 
of  these  in  the  truck  shop  which  were  scarcely  cool  enough 
to  handle.  A  great  deal  of  work  is  done  on  store  orders,  indi- 
cating that  a  large  amount  of  work  is  done  for  other  points  on 
the  road.  In  the  entire  shop  61  fires  were  in  use  during  the 
writer's  visit. 

This  plant  constitutes  an  interesting  example  of  the  use  of 
oil  furnaces,  which  are  found  to  very  greatly  accelerale  and 
cheapen  the  work.  For  example,  parts  for  case  hardening 
go  into  the  case  hardening  furnace  at  7  a.  m.  and  are  out  at 
11  a.  m,,  thus  in  four  hours  work  is  done  which  formerly 
required  ten  hours.  The  oil  furnaces  save  room,  no  coal  is 
required,  the  shop  is  not  cluttered  by  either  coal  or  ashes, 
the  furnaces  are  quickly  fired  up.  and  the  heats  arc  both 
quicker  and  more  definitely  controllable.  The  writer  was  told 
that  in  the  loc'omotive  wing  scrap  is  piled,  hammered  into 
slabs  and  the  forging  finished  for  locomotive  rods  at  a  labor 
cost  of  one  cent  per  lb.  The  cost  is  even  less  in  the  case  of 
frames.  The  frame  fires  are  at  the  south  end,  near  the  loco- 
motive erecting  shop,  and  the  very  heavy  work  is  concen- 
trated as  near  the  locomotive  shop  as  possible.  At  this  end 
of  the  building  are  two  large  furnaces  for  frames  and  general 
heavy  work  and  one  for  rods  and  other  similar  work.  The 
Ajax  5-in.  forging  machine  forms  a  part  of  the  locomotive 
department  equipment.  It  has  an  individual  motor,  and  is 
used  for  a  large  variety  of  heavy  work.  At  the  angle  of  the 
building  is  the  spring  department. 

The  floor  plan  shows  the  location  of  the  machinery,  the 
furnaces,  lavatories,  hammers  and  cranes.  There  are  about 
thirty  pillar  cranes  in  this  building,  the  capacities  being  given 
on  the  i>lan.  The  building  is  heated  by  the  Sturtevant 
system  with  overhead  conduits.  The  power  throughout  is 
electric,  and  the  capacities  of  the  motors  are  given  in  the  list 
of  equipment,  which  also  gives  the  names  of  the  firms  furnish- 
ing the  machines.  The  forge  shop  was  planned  with  a  view 
of  using  forging  machinery  as  far  as  possible.  This  very  im- 
portant factor  of  the  plant  has  received  exceedingly  careful 
attention,  with  a  view  of  producing  rapid  work  at  low  labor 
cost.  The  accompanying  list  includes  all  of  the  machinery 
and  furnaces. 


BLACKSMITH    SHOP   FUBNACES. 

3     Extra  large  forging  furnace,   6   ft.  6  ins.  deep  x  18  ft.   long,  wit 

two  doors,   for   6,000-lb.    hammer  No.    2. 
■4     Large  foiging  furnace,  5   ft.  deep  x  7  ft.  long,  with  two  doors,  fc 

3,500-lb.  hammer  No.  6.  ^     ^   j     ,  , 

5     Cast-hardening   furnace.  5   ft.   x   7   ft.,  standard  design,  clear  opei 

iiig   in   front. 


I 


J. 


Vl.\S    OK  BL.\CK SMITH    SIIOl-.S— .V.NOUS   SHOPS.   CANADIAN    PACIFIC  RAILWAY. 
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•J     L^rge  forging  furnace,  5  ft.  deep  x  7  ft.  long,  with  two  doors,  for 

3,00U-ib.  hammer  No.  8. 
1     Lfcirge  forging  furnace,   4   ft.   2   ins.  deep  x  36   ins.   long,   with  one 

door  for  1,500-ib.   hammer  No.    12. 
;5     Small  forging  furnace  for  upsetting  machine. 
Ji     No.    2  forging  furnace  for  Ueaudry  hammer  No.  22. 
Jo     No.   2   forging   furnace  for  Beaudry  hammer  No.  24. 
_'(j     Small   forging  furnace  for  brake  key   rolls. 
.'S     Spring  bending  furnace,  28  ins.  wide  x  31  ins.  deep,  with  one  door, 

for  buckle   press. 
j'J     Spring  tempering  furnace  to  be    15  ft.   6  ins.   long  and  5   ft.   wide, 

to  be  furnished  with  eight  doors,   arranged  four  tn  each  side, 

for  four   fitters   and   four   helpers. 
.;2     Spring  tempering  and  nibbing  furnace,  for  spring  rolls  No.  30. 
,;3     No.   2   forging  furnace   for   Bradley   hammer   No.   35. 
Mi     No.  2  forging  furnace  for  Bradley  hammer  No.  38. 
:;7      No.   2   forging   furnace   for  Bradley  hammer  No.   39. 
10     No.   2   forging  furnace  for  Bradley   hammer. 
42     Small   forging  furnace,  bricked  up,   for  bolt  header  No.  43. 
U     Small  forging  furnace,   bricked   up,   for  eye-bolt  machine  No.   41. 
l«j     Small  forging  furnace,  bricked  up.  for  bolt  header. 

48  Small  forging  furnace,  bricked  up,  for  eye-bolt  machine  No.  45. 

49  Forging  machine,  5  ft.  deep  x  28  ins.  wide,  with  one  door  for  con- 

tinuous rivet-making  machine  No.  50. 

52     Small  forging  furnace,  bricked  up,  for  forging  machine  No.  51. 

55     No.  2  forging  furnace  for  2-in.  upsetting  machine  No.  54. 

:)8     No.    2  forging  furnace  for   3-in.    upsetting   machine   No.   57. 

.;2  Forging  furnace,  31  ins.  deep  x  28  ins.  wide,  with  one  door,  for 
nut   machine. 

.,.'.  Forging  furnace,  5  ft.  deep,  28  ins.  wide,  with  one  door,  for  nut 
machine   No.    64 

.;,s  Forging  furnace,  5  ft.  deep,  28  ins.  wide,  with  one  door,  for  nut 
machine  No.  67. 

71     Small  forging  furnace,  bricked  up,  for  bolt  header  No.  73. 

7  4     Small  forging  furnace,  bricked  up,  for  bolt  header  No.  39. 

77     Small  forging  furnace,  bricked  up.  for  bolt  header  No.  78. 

7!t  Double  bulldozer  furnace,  to  have  two  furnaces  for  heating  ma- 
terial, each  to  be  8  ft.  11  ins.  long  x  36  ins.  wide,  and  to 
have  one  door  for  15    h.-p.   bulldozer   Xo.   80. 

si  l>ouble  bulldozer  furnace,  to  have  two  furnaces  for  heating  ma- 
terial, each  to  be  8  ft.  11  ins.  long  x  36  ins.  wide,  and  lo 
have  one  door  for  20  h.-p.  bulldozer  No.  82. 

>i  Double  bulldozer  furnace,  to  have  two  furnaces  for  heating  ma- 
terial, each  to  be  8  ft.  11  in.-,  long  x  36  ins.  wide,  and  to  have 
one  door  for  15  h.-p.  bulldozers  Nos.   83  and  85. 

S7  Single  bulldozer  furnace,  8  ft.  11  ins.  long  x  36  ins.  wide,  with  one 
door  for  15  h.-p.  bulldozer  No.  88. 

Sit  Single  bulldozer  furnace,  8  ft  11  Ins.  long  x  36  ins.  wide,  with  one 
door   for  10   h.-p.    bulldozer   No.    90. 

Mii  L^rge  forging  furnace.  4  ft.  2  ins.  deep  x  36  ins.  long,  with  one 
door    for    2,000-lb.    hammer    No.    93. 

:'5  Large  forging  furnace,  5  ft  deep  x  7  ft.  long,  with  two  doors  for 
2,000-lb.   hammer  No.  96.  

99  Single  bulldozer  furnace,  8  ft.  11  ins.  long  x  36  Ins.  wide,  with  one 

door   for  10    h.-p.   bulldozer   No.    100. 

USX     OF     TOOLS     IN     THE     BLACKSMITH     SHOP.  •Motor 

Machine  .,  ,  w    p 

No.  Description.  J^^^^T'  c    n^ 

1  2.000-lb.  Hammer,  old,  Bement-Ml  es  &  Co.. 

2  6,000-lb.  Hammer,  new,  Bement-Miles  &  Co. 

6  3.500-lb.  Hammer,   old,  Davy   Bros.,    Sheffie  d. 

7  1.200-lb.   Hammer,,  old.  Davy    Bros      Sheffield. 

8  3,000-lb.  Hammer,  old,  Bement-Miles    &    Co., 
10  1.200-lb.  Hammer,  old,  Davy   Bros_.    Sheffield, 

12  1.500-lb.  Hammer,  old.  Bement-Miles  &  Co., 

13  5-in.       Upsetting       Machine.         .  .       „,      ,^  i^ 

new  Ajax  Mfg.  Co.,  '-^ 

16  600-lb.'    Hammer,    old.  Davy   Bros..    Sheffield, 

17  400-lb.  Hammer,  old.  J.   Bertram  &  ^o  • 

18  600-lb.  Hammer,  old.  Davy    Bros.,    Sheffield. 

19  250-lb.   Hammer,    new,  Bement-Mi  e;^  &  Co.. 

20  250-Ib     Hammer,    old.  Bement-Miles  &   Co.,  J' 

23  Punch  and  Shears,  old.  J.  Bertram   &  Co.,  i  ' 

24  Beaudry  Hammer,  new,  Beaudry  Mfg.  Co ,  ^ 
27  Flat  Iron  Saw,  old,  C.  P.  v._,  ^ 
.10  Spring  Rolls,  new.  Craven  Bros..  J 
31  Spring  Taper  Macb .  old.  S*"*^?"  ^PJ"'  n«  % 
34  200-lb.  Hammer,  old.  Bradley  Mfg.  Co..  a 
3.5  100-lb.  Hammer,  old.  Bradley  Mfg.  Co..  ^ 
38  100-lb.  Hammer,  old.  Brad  ey  Mfg.  Co..  •' 
.19  100-lb.  Hammer,  old.  ^'"^'^l^.'^^?'"^,  9.°'  ^ 
41  Eye  Bolt  Machine,  old.  Wm.  White  &  Co..  ^ 
13  liA-in  Bolt  Header,  old.  National  Machine  Oo.,  ^ 
45  Eye  Bolt  Machine,  old.  Wm.  White  &  Co..  -^ 
47  2-ln  Forging  Machine,  new,  Ajax  Mfg.  Co.,  a 
.'■.0  11^ -in  Rivet  Machine,  new.  Ajax  Mfg.  Co.,  n 
.'M  Forging  Machine,  old,  Ajax  Mfg.  C.o..  ^ 
.'■.3  Single  Shears,  old,  -T.  Bertram  &  Co.,  -^ 
r.4  2-in.  Upsetting  Machine,  old,  Ajax  Mfg  Co.,  i  ' 
.VJ  2-in.  Bolt  Cutter,  new.  .T.  Bertram  &  Co.,  -^ 
.'".7  3-in.  Upsetting  Mach..  old.  Ajax  Mfg.  Co.,  i" 
V,9  2-In.    Bolt   Cutter,    new,  -T.    Bertram    &    Co.,  ^ 

60  2-in.    Nut    Burring,    new.  Ajax  Mfg.  Co.  -^ 

61  S-in  Forging  Machine,  old,  Ajax  Mfg.  Co..  i" 
6.T  l«^.-in.    Nut    Burring   Mach..  ., 

new  Ajax  Mfg.  Co  , 

64  IV.-in'.    Nut   Machine,   old,  National  Machine  Co.,  1^ 

66  Nut    Burring   Mach.,    old,  Ajax   Mfg.    Co,,  -^ 

67  K-\n.  Nut  Machine,  old.  National  Mach  ne  Co,  ■> 

69  li/.-in.    Bolt  Header,   old.  National  Machine  Co.  s 

70  Round  Iron  Shears,  old,  -T.  Bertram  &  Co..  ^ 
72  Round  Iron  Shears,  old.  -T-  Bertram  &  Co..  ^ 
7.n  IV, -in  Bolt  Header,  old.  National  Machine  Co.,  ^ 
76  Round  Iron  Shears,  old,  .T.  Bertram  &  Co..  ^ 
78  2-ln  Bolt  Header,  new.  National  Machine  Co.,  -^ 
so  Tlulldozer  No.  6  old.  W.  White  &  Co.,  15 
Rr>  Bulldozer  No.  5.  old.  W.  White  &  Co..  1^ 
R3  Bulldozer  No.  6,  old,  W.  White  &  Co..  IS 
S."^  Bulldozer  No.  4,  old.  W.  White  &  Co.,  in 
RR  Bulldozer   No.    ^^.   old.  W.  White  *  Co.,  10 

90  Bulldozer  No.   4,  old,  W.  White  &  Co..  10 

91  Punch    and    Shears,    old.  -T     Bertram   «r    Co.  10 

93  2  00n-lb     Hammer,    old.  -T.    Bertram    *    Co., 

94  1  ?00  Ih    TTammer.  old  -T     Bertram    &    Co.. 

96  2.0no-lb    Hammer,  old.  Bement-Miles  *  Co., 

97  Punch  and  Shear<=.  old  -T.  Bertram  «■  On..  15 
«R  Punch    and    Shpar=.   old.  .T     Bertram    ft    Co..  in 

100  Bulldozer  No.   4.   old.  W.    White    &•    Co.,  1" 

101  Punch   and  Shears,  old,  .T.    Bertram    A    Co..  15 
10?  600-lb.  Hammer,  old,  Davy    Bros.,    Sheffield, 

•All  Motors  Alternating  Current. 


MACHINES  NOT  SHOWN  ON   DIAGRAM. 


IMs-in.   Bolt  Header,   old. 
Fire  Brick  Crusher,  old, 
Hydraulic      Buckles      Press, 

new, 
4,400-lb.   Hammer,  new, 
2,000-lb.  Hammer,  new, 
2-in.   Upsetting  Machine,  old, 
E>yebolt    Machine,    old. 
350-lb.      Beaudry      Hammer, 

old. 
200-lb.    Hammer,    new. 
Brake  Key   Rolls,   new. 


National    Machine    Co., 
C.    P.    R.. 

C.    P.    R.. 

Bement-Miles    &   Co., 
Bement-Miles   &    Co., 
Ajax   Mfg.    Co., 
Ajax   Mfg.    Co., 

Beaudry  Mfg    Co.. 
Beaudry  Mfg.  Co, 


HYDROSTATIC  TESTS  OF   LOCOMOTIVE  BOILERS. 


The  object  of  hydrostatic  test  is  to  ascertain  if  the  boiler 
is  capable  of  sustaining  some  given  pressure,  and  also  to  test 
the  joints  as  well  as  the  quality  of  workmanship.  The  only 
means  we  have  of  ascertainin.s;  with  any  degree  of  certainty 
the  safety  of  a  boiler,  is  by  the  application  of  pressure,  which 
should  be  under  conditions  as  similar  as  practicable  to  those 
of  actual  work.  Let  a  boiler  be  ever  so  carefully  designed 
and  constructed  according  to  the  best  knowledge  acquired  by 
careful  research  and  long  experience  in  the  strength  and  dis- 
position of  its  materials,  and  let  every  plate  be  tested  before 
it  is  put  In,  there  will  still  remain  an  element  of  doubt  as  to 
the  actual  strength  of  the  boiler,  since  the  material  may  have 
sustained  injuries  in  the  process  of  construction  which  may 
have  escaped  detection.  In  the  case  of  a  new  boiler,  even  by 
a  first-class  maker,  to  say  nothing  of  original  and  hidden 
flaws  in  the  plates,  bars,  angle  irons  and  castings,  there  is 
always  a  possibility  of  defects,  such  as  bad  welding,  careless 
riveting,  plates  burnt  in  flanging  or  cracked  in  bending,  and 
many  other  defects  that  may  be  traced  to  the  want  of  skill  or 
reckless  negligence  on  the  part  of  the  workman.  Many  cases 
of  dangerous  defects  which  the  strictest  scrutiny  of  the  com- 
pleted boiler  would  fail  to  detect  have  been  brought  to  light 
by  the  hydrostatic  test  combined  with  careful   inspection. 

The  locomotive  boiler  does  not  admit  of  anything  like  proper 
examination.  The  expense  of  removing  the  tubes  alone  would 
forbid  a  periodical  examination  of  the  shell  of  boiler,  and 
the  water  spaces  around  firebox  are  almost  entirely  out  of 
sight,  consequently  a  thorough  examination  is  out  of  the 
question.  In  all  cases  there  is  only  one  means  of  testing  the 
strength  of  the  boiler,  and  that  is— the  application  of  pressure. 
Wj  would  not  consider  it  practicable  to  allow  a  boiler  to  go 
th-ough  any  of  our  shops  for  general  repairs  without  having 
a  lydrostatic  test.  This  test  to  be  applied  before  the  boiler 
is  covered,  so  that  any  defects  that  may  be  found  through  said 
tcl.  may  be  properly  taken  care  of.  When  we  consider  that 
a  locomotive  boiler  is  constructed  with  a  factor  of  safety  of 
between  4  and  5,  it  would  be  impossible  to  injure  the  boiler 
in  any  way  tcstin.g  it  at  a  pressure  of  25  or  even  .'tO  per  cent, 
above  its  rated  working  prcasure.  •^-  ' 

The  foregoing  paper  has  dealt  very  largely  with  the  tesling 
of  new  work.  To  impress  upon  the  minds  of  the  readers  that 
if  such  stringent  means  must  be  taken  to  insure  a  good,  sub- 
stantial boiler,  they  ought  to  be  willing  to  confess  that  it  is 
nec'Sssary  to  repeat  this  operation  at  least  once  each  year,  as 
r.  locomotive  boiler,  like  ourselves,  does  not  get  any  younger, 
but  older  and  consequently  weaker.  From  facts  above  stated 
the  following  conclusion  should  be  drawn:  That  a  periodical 
tesl  at  a  pressure  of  at  least  25  per  cent,  above  the  working 
load  would  be  necessary  and  practicable. — Mr.  George  Wag- 
staff,  before  the  Central  Railioay  Club. 


The  Forem.\n's  Plack. — You  men  have  no  basiness  to  have 
your  coats  off  when  on  duty  in  your  5?hops  unless  you  are 
warm.  You  have  no  business  to  take  the  tools  out  of  a 
workman's  hands  to  do  his  work.  Your  business  is  to  secure 
results  from  other  men's  work.  If  I  find  that  a  foreman 
boiler  maker  on  my  road  is  doing  the  work  that  his  men  ought 
to  do  T  begin  fo  think  that  he  had  better  keep  using  the  ham- 
mer and  chisel. — Mr.  Robert  Quayle.  before  the  Master  Steam 
Boiler  Makers'  Association. 
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UNDER-CONTACT  THIRD  RAIL  FOR  THE  NEW 
YORK  CENTRAL. 


An  under-contact  third  rail,  details  of  which  are  shown  in 
the  accompanying  illustrations,  has  been  developed  on  the 
New  York  Central,  and  has  several  important  advantages  over 
the  top-contact  rail  as  regards  safety  and  economy.  The  de- 
sign originated  with  Mr.  W.  J.  Wilgus,  vice-president  of  the 
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NEW    YOBK    CK.NTKAL    TYPE    OF    TUIRD-RAIL. 


Island  Railroad  type  of  third  rail  installation  and  of  the  New 
York  Central  type  is  shown  in  Fig.  3.  The  center  of  the 
third  rail  is  located  l',-..  ins.  larther  cut  on  the  New  York 
Central  type,  but  this  will  not  interfere  with  the  interchange 
of  equipment,  as  a  suitable  shoe  can  be  arranged  which  will 
auLoniatically  pass  from  one  type  of  third  rail  to  the  other. 
This  type  of  third  rail  is  thoroughly  protected  against  ac- 
cidental contact  of  any  kind,  and  the  trackmen  may  work  with 
more  freedom  and  use  their  time  to  better  advantage  than 
where  the  top-contact  third  rail  is  used.  The  cost  of  main- 
tenance should  be  considerably  less  than  for  the  top-contact 
type,  since  the  contact  surface  is  protected  from  snow  or  sleet, 
iind  the  rail  is  less  liable  to  corrosion;  the  board  protection 
has  a  continuous  support  and  is  less  apt  to  crack  and  warp; 
there  is  less  strain  on  the  insulators,  as  the  pressure  of  the 
shoe  acts  against  instead  of  with  gravity.  There  is  also  a 
m\uh  greater  space  between  the  lower  part  of  the  rail  and  the 
cross-lie,  and  therefore  less  liability  of  leakage  of  current,  due 
to  the  accumulation  of  snow,  ice  and  ballast.  The  under 
contact  type  requires  only  7,600  parts  per  mile,  as  against 
24,500  for  the  lop-contact  type,  and  this  should  reduce  the 
cost  of  maintenance  of  the  former.  The  under-contact  type 
costs  $4,100  per  mile,  as  compared  to  $4,325  per  mile  for  the 
top-contact  type,  or  a  saving  of  $225  per  mile  in  favor  of  the 
former.  \ 


KUi.    o CHJ.MPABI.SON    OF    CLKABANCES    OF    TOl'-CONTACT    AND    UNDEK" 

COM'ACT    THIKD-BAIL    INSTALLATIONS. 


FIG.     2 — HALF    CROSS-SECTION     Ol'     STANDARD     FOUR-TRAl'K     KOADKED    SHOWING    LOCATION    (»F    TIIIBD-RAIL. 


New  York  Central,  and  Mr.  P.  .T.  Sprague,  and  was  perfected 
under  the  direction  of  Mr.  Edwin  B.  Katte,  electrical  engineer 
of  the  New  York  Central. 

The  third  rail  Is  of  a  special  bullhead  section,  70  lbs.  to  the 
yard,  and  has  a  composition  which  gives  it  a  high  electrical 
conductivity.  It  is  supported  by  cast  iron  brackets  strongly 
ribbed,  which  are  bolted  to  the  ends  of  extension  ties  spaced 
11  ft.  apart.  Insulators  fit  loosely  over  the  top  of  the  flange 
and  web  of  the  rail,  thus  allowing  for  some  vertical  play  and 
providing  for  longitudinal  motion  due  to  the  expansion  and 
contraction  caused  by  changes  of  temperature.  A  clamp  fits 
around  the  side  and  toi*  of  the  insulator,  and  Is  bolted  to  the 
top  of  the  bracket.  A  glazed  vitrified  clay  insulator  has  given 
I  he  best  results  on  the  experimental  track  at  Hoffmans,  N.  Y. 
The  top  and  both  sides  of  the  rail  to  within  "s  in.  of  the 
bottom  are  protected  between  the  supports  by  three  pieces  of 
long  leaf  yellow  pine,  as  shown.  The  third  rails  for  a  four- 
track  roadbed  will  be  located  as  shown  In  Fig.  2. 

The  relative  location  and  appearance  of  the  Subway  or  lA)ng 


THE  SELECTION    OF   ELECTRIC    POVER   FOR   SHOPS. 


The  following  reasons,  underlying  the  selection  of  the  electric 
power  apparatus  for  the  Readville  shops  of  the  New  York, 
New  Haven  &  Hartford  Railway,  are  taken  from  a  paper  read 
before  the  New  England  Railroad  Club  by  Mr  T.  W.  AtUuM, 
general  foreman  of  the  shops. 

After  determining  on  the  use  of  the  electric  drive  ana  Hav- 
ing al.so  decided  It  advisable  to  deliver  the  power  to  the  shops 
in  the  form  of  alternating  current,  it  then  became  a  matter 
for  very  careful  consideration  as  to  whether  alternating  or 
direct  current  motors  and  lights  were  best  suited  to  the  par- 
tlctilar  local  requirements,  and  in  view  of  the  isolation  of  the 
different  machines  to  be  operated,  as  to  whether  it  was  advis- 
able to  drive  each  machine  with  its  own  individual  motor  or  to 
group  them  and  so  install  the  motors  that  one  motor  would 
operate  a  number  of  machines  located  in  its  own  immediate 
vicinity.  The  capability  of  alternating  current  motors 
to  handle  heavy  overloads  for  short  periods  "without  any  ill 
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.'ffecls  allowed  of  the  installation  of  much  smaller  motors  than 
would  have  been  possible  had  direct  current  motors  been  used, 
and  this  made  a  very  material  gain  in  first  cost  of  the  motor 
equipment.  The  entire  absence  of  coBimutatcrs  and  brushes 
made  the  cost  of  maintenance  also  much  less  and,  due  to  the 
inflammable  nature  of  a  great  deal  of  the  work,  this  last 
feature  also  made  the  alternating  current  motors  highly 
desirable. 

The  transfer  table  required  the  use  of  a  variable  si)eed  motor 
and  it  was  found  desirable  to  use  a  direct  current  motor  which 
could  be  designed  to  give  a  much  more  gradual  speed  variation 
than  was  practical  with  the  alternating  current  motors. 

The  matter  of  determining  how  far  the  subdivision  of  the 
power  should  be  carried  was  also  an  item  of  very  careful  con- 
sideration and  was  approached  from  both  extremes,  namely, 
first,  the  individual  connection  of  each  machine  to  its  own 
independent  motor  and  consequent  elimination  of  all  shafting 
and  belting.  Second,  the  delivering  of  the  power  from  the 
power  station  to  one  or  two  large  motors  so  located  as  to 
deliver  the  power  to  the  machines  through  the  medium  of 
long  lines  of  shafting  and  belting  was  carefully  considered. 
The  first  method  was  found  to  entail  a  first  cost  of  more  than 
was  commensurate  with  the  advantages  obtained,  and  from  the 
fact  that  small  motors  were  less  efficient  than  large  motors,  it 
then  became  necessary  to  determine  if  this  loss  in  efficiency 
was  as  much  as  would  be  represented  by  the  shafting  and  belt- 
ing required  by  the  second  proposed  method.  It  was  found 
thai  the  cost  of  the  shafting  and  belting  plus  the  cost  of  the 
large  motors,  while  being  less  than  the  first  cost  of  the  first 
method,  represented  an  efficiency  loss  which  would  represent 
more  than  the  interest  on  the  difference  in  the  investment,  and 
the  two  methods  were  brought  nearer  together,  step  by  step, 
until  a  compromise  of  both  was  finally  adopted,  resulting  in 


MKADO  TYPE  FREIGHT  LOCOMOTIVES. 


NoKTiiEBN  Pacific  R.\ii.wav. 


in  this  journal  in  January  of  this  year,  page  5,  the  2-b-2  type 
li tight  locomotives,  built  at  the  BrooKs  works  ot  the  Ameri- 
can Locomotive  Company,  were  illustrated  and  described,  these 
locomotives  being  heavier  and  more  powerful  than  any  pre- 
vious design  for  this  road.  In  the  description  referred  to,  one 
of  the  single  expansion  2-8-2  type  locomotives  was  illustrated, 
and  the  fact  was  mentioned  that  six  out  of  nineteen  built  at  that 
time  were  tandem  compounds.  The  accompanying  engraving 
illustrates  one  of  the  second  lot  of  tandem  compounds  which 
has  just  gone  into  service,  being  very  nearly  identical  with  the 
first  order  of  this  type  and  size.  Reports  of  excellent  per- 
formance of  the  Mikado  type  on  this  road  indicate  the  wisdom 
of  its  selection,  one  advantage  being  a  deep-throated  fire-box, 
which  is  exceedingly  advantageous  in  bad  water  districts. 
There  is  also  a  more  favorable  distribution  of  weight  than  can 
be  obtained  with  the  2-8-0  type.  The  present  design  may  be 
compared  with  the  description  already  referred  to.  This  tan- 
dem compound  is  exceeded  in  weight  on  driving  wheels  by 
only  seven  locomotives  in  our  list  of  large  locomotives,  which 
appeared  in  May,  1905.  These  compounds  have  a  cylinder  ratio 
of  1  to  2.56.  The  accompanying  table  presents  the  usual  list 
of  dimensions  and  ratios: 

-...,...  tJKNERAL    DATA. 

Gauge-' .i »ivCi>V.. . .  • ...■.•• 4    ft.    8'...    ins 

^*^r^'icc    . .- k-Y"«'«>'.-* .•*«,*  V  •;«••«.«  «f  ^  •.•••i»'*.fr*  •^v  •  v*..*f«  *.*• Frc*igut. 

Fuel    ...... ',  V. .  i-i  ii-.'. .  ..i .  -.» . . . . ;  ;i»i  .*•:•.  ...>••;•.    Bituminous    roal. 

Tractive    power i 44. .SOD    lbs. 

Weight    in    working    order ."..'. 271.000     lbs. 

Weight    on    drivers .  »  ... .     207,000    lbs 

Weight   of  engine   and   tender   in    working   order.  ..•,;■.....  .417.500    lbs. 

Wheel  base,   driving ..,,....  .^ l(i  ft.   6   ins. 

Wheel   base,  total » . .  iV.i^.i . .%  .  v-. 34  ft.   9   in=. 

Wheel  base,  engine  and  tender.  ....  ;  .  .  .....     63   ft    1    in. 
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a  very  reasonable  first  cost  and  maximum  efficiency  in  opera- 
tion, which  also  resulted  in  a  minimum  cost  of  maintenance. 

This  compromise  was  to  drive  individually  such  machines 
as  would  occupy  an  isolated  position  and  which  were  used 
more  or  less  intermittently,  and  when  used  consumed  power 
practically  at  full  output  of  the  motor  by  which  it  was  operated 
(this  plan  was  followed  in  blacksmith  shop),  and  operating  in 
common  from  one  motor  such  machines  as  could  be  conveni- 
ently grouped  without  necessity  for  the  use  of  large  or  long 
shafts  and  belts,  and  such  machines  as  were  operated  with 
varying  power,  thus  being  able  to  use  smaller  motors  than  the 
aggregate  maximum  requirements  of  the  several  machines 
would  indicate  as  being  necessary,  from  the  fact  that  the  case 
would  seldom,  if  ever,  occur  when  each  machine  would  call 
for  the  maximum  power  at  the  same  instant,  and,  even  if  they 
should,  it  would  occur  so  seldom  and  for  so  short  a  period  as 
to  be  a  matter  of  very  little  moment.  This  also  resulted  in 
reducing  the  first  cost  and  increasing  the  efficiency  of  the 
system  as  a  whole.  It  was  finally  decided  that  the  polyphase 
motors  wr'ie  by  far  the  most  feasible  and  best  solution  of  the 
qii<- tion.  Reliability,  adaptability  and  simplicity  were  potent 
factors  ii'  their  favor,  and  combined  with  the  facts  that  they 
could  be  used  on  a  long  distance  transmission  and  were  free 
from  sparking  and  moving  contacts  clearly  proved  the  .supe- 
riority of  the  polyphase  system  for  this  installation. 


Tractive    weight 


tractive 


RATIOS. 

effort 4.67 


Tractfve    effort   x   diam.    drivers    -^   beating   surface., 


•>.»:f  ■•■•^>!»  ' 


.696 


Heating    surface    -^    grate    area ..■ ; . . . . .  .92.1 

Total  weight  -;-  tractive  effort 6.11 

CYLU^PERiJ 

Kind    ..,i .  i .  1.  .i-;.--.;,.*.. ...  .,v.  .    Tandem    compound. 

Diameter  and   stroke.  ..../j.;  ...'v,.V..';.  .■.';  ..19   and   30   by   30   ins. 
Piston    rod,    diameter 4 14    and   ."i  '<j    ins. 

VALVES. 

Kind V .  ,■'.'-,:.■■. if..  .  .i.  s ...  ;;►..,,■» ».•  ■  ■  1 4-in.    piston    and    slide. 

Outside   lap.  ..i.  ..'....-.  ...-.".■.-iv  ....;...'..  ..^H.P..  1   in.:   L..P  ,  1%   ins. 

Inside    clearance,    low    pressure Vi     in- 

L/ead  in  full  gear HP..  1-16-in.  positive;   I..P.,  1-16-ln.  negative. 

WHEKLS. 

Driving,    diameter   over    tires 63  ins . 

Driving,    thickness    of    tires .  3  U.  in.<. 

Driving  journals,  main,  diameter  and  length....  10  and  9'«   by  12  ins. 

Engine    truck    wheels,    diameter.  .  .-,  -.,,,....... 30  V..  in.s. 

Engine    truck,    journals ..i.,,...ii>i.-:... . .  .6'4    by    12  ins 

Trailing    truck    wheels,    diameter.  .......  i/..^^*  •»'•.■•••  • •*'^  !"*■• 

Trailing  truck,  journ.Tls .  .  i .  4-i,.. :  * .' .  »  .....  8  by  14  ins. 

BOILKK. 

Style    ,i  »i  ,  ».>.,....- Radial    extended    wagon    tot.. 

Working    pressure.  . 

Outside   diameter   of   first    ring i  .;  ,  .Vi.V,'. 

Firebox,    length    and    width •  -^i''  ••  •  •  •  • 

Firebox    plates,    thickness .■;.••.;■*,•..•■»  .  . . 

Firebox,    water   space .■.■..■. .'.... .  . 

Tubes,  number  and  outside  diameter ;  .■•, 

Tubes,  gauge  and  length • 

Heating    surface,    tubes ,..♦...-.»■....■..:•»• 

Heating   surface,    arch    tubes.  ..•...-,  .':,■•".;.;.•,.•",•'•? 


.  .  .  200    lbs. 

75 '^i     in"- 

96    by    65     in>». 

%    and    v.    in. 

and   4    ins. 

, .374.   2  Ins. 

.So.  11.  19  ft.  6  ins. 

,- 3.798    sq     ft. 

9    sq.    ft 


41.^ 


Heating    surface,    firebox. 
Heating    surface,    total ......;.  i'.. 

Orate    area    

Exhaust   pipe .;.>.;,•*■ 

Smoke=itack,    diameter j, >>.'.♦>..>«; 

Smokestack,  height  above  rail., ,,.  ..•'•'->»i*.;-»i< 
Centre    of  boiler   above    rail . .  •  .V.iyi .  .  .  .  •  •  •  "• 


.  .  .  .200     sq.     ft. 

.•..4.007    sq.    ft. 

...43  5    sq.     ft. 

Single 

20  and  24  ins. 
,15  ft.  lOU  lim. 
118    ill*. 


368 


AMEKICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


TENUKR. 

Tuulc Water    bottom 

Wheeld,  diamttor    •. 33    ins. 

Jouruals,    dlaimHer    and    length.  .i'.i,.». 5'/a    by    Id    ins. 

Water    capacity 8.000    gals. 

Coal   capacity 12    ton  -:. 


LOCOMOTIVE    1 ESTS  WITH  250  LBS.  PRESSURE. 


Experiments  carried  out  by  Dr.  W.  F.  M.  Goss  at  Purdue 
University,  under  the  palrouage  of  the  Carnegie  institution, 
developed  exceedingly  important  facts  concerning  the  use  of 
250  lbs.  boiler  pressure  in  locomotives.  These  tests  are  re- 
corded in  a  preliminary  manner  in  an  article  by  Dr.  Goss  in 
the  Railroad  Gazette.  It  will  be  remembered  that  the  Rock 
Island  System  in  settling  upon  a  boiler  pressure  to  be  used 
in  their  standard  locomotives  determined  to  adopt  185  lbs., 
preferring  to  sacrifice,  if  necessary,  in  economy  to  a  slight 
extent,  for  the  sake  of  avoiding  the  serious  boiler  troubles 
which  have  been  increasing  since  pressures  were  augmented 
to  20U  lbs.  and  over.  The  tests  at  Purdue  tend  to  show  that 
there  is  likely  to  be  no  sacrifice  in  efficiency  due  to  this  reduc- 
tion of  pressure  and  the  possible  result  of  the  investigation 
is  to  attract  attention  chiefly  to  the  advantages  of  lower  boiler 
pressures. 

The  work  at  Pui'due  was  directed  toward  a  determination 
of  a  logical  basis  for  establishing  steam  pressures  in  single 
expansion  locomotives.  It  will  be  remembered  that  the  ex- 
perimental locomotive  at  Purdue  was  designed  and  built  to 
carry  250  lbs.  pressure  with  a  view  of  ultimately  determin- 
ing this  question. 

Prior  to  the  complete  publication  of  the  records  results  ob- 
tained when  operating  with  a  full  open  throttle  under  a  pres- 
sure of  240  lbs.  are  reviewed.  Some  of  the  figures  are  given 
in  the  accompanying  tables. 

T/VBLE    I. 


r 

Miles, 
per  hour. 
20 
30 
40 
50 

Kevolutions 
per 
minute. 
97 
146 
195 
244 

15. 
26.29 
25.48 
24.16 
24.97 

Cut-off,  per  cent. 

o£ 

\ 

20. 
25.33 
24.44 
23.86 

•    •  •  •    • 

1 
27. 
24.08 

Miles. 

per  hour. 

20 
30 
40 
50 

B.    T.    U. 

Kevoiutions 
per 
minute. 
97 
146 
195 
244 

Table  II. 
per   I.   H.    P. 

15. 
442.3 
424.S) 
405.9 
4181 

per  minute. 

Cut-off,  per  cent. 

of 

> 

20. 
4258 
407.4 
398.0 

27. 
405.5 

These  figure^  show  the  full  range  of  operation  under  the 
pressure  stated  and  it  is  shown  to  be  possible  to  run  at  40 
m.p.h.  with  a  20  per  cent,  cut-off,  but  an  attempt  at  50  miles 
with  the  same  cut-off  failed  for  lack  of  steam.  "With  a  27  per 
cent,  cut-off  20  m.p.h.  was  possible,  but  an  attempt  at  ao  miles 
failed.  This  represented  a  development  of  500  to  575  h.p.,  a 
heavy  load  for  a  16  x  24-in.  cylinder  locomotive  and  a  boiler 
having  but  1,322  sq.  ft.  of  heating  surface.  Because  of  the  im- 
portance of  these  experiments  the  following  observations  by 
Dr.  Goss  in  the  article  referred  to  are  reproduced: 

"With  reference  to  the  economical  results,  it  appears  that  the 
average  steam  consumption  under  eight  diffei-ent  conditions  of 
running  is  24.57  lbs.  per  h.p.  per  hour,  the  best  value  bein^ 
23.86.  From  tests  previously  run,  it  is  known  that  the  per- 
formance for  180  lbs.  pressure  is  24.08  lbs.,  from  which  it  ap- 
pears that  the  performance  for  180  lbs.,  when  jompared  with 
that  at  240  lbs.,  presents  a  difference  of  but  .22  of  a  lb.;  a 
difference  too  small  to  constitute  a  strong  argument  in  favor 
of  the  higher  pressure. 

"A  more  careful  study  of  all  the  data  obtained  indicates 
that  further  inci-ease  of  pi-essure  in  locomotive  service  is  not 
desirable,  and  strongly  suggests  the  possibility  that  even  pres- 
ent-day practice  may  exceed  limits  which  in  the  end  will  be 
found  most  economical. 

"It  is  well  known  that  theoretical  consideiations  show  that 
the  gain  in  economy  to  be  secured  from  increasing  steam  pres- 
sures above  180  lbs.  is  at  best  small  and  the  experimental  facts 
which  have  been  quoted  indicate  that  in  practice  there  is  fail- 
ure to  realiz.^  all  that  theoietical  consideiations  promise.   The 


reason  for  this  is  to  be  found  in  the  practical  difficulties  to  be 
met  in  maintaining  all  parts  of  a  locomotive  tight  under 
very  high  steam  pressures.  A  boiler  leak,  either  of  steam  or 
water,  so  slight  as  to  attract  little  attention  may  easily  amount 
to  100  lbs.  or  more  per  hour.  A  few  such  leaks  materially  im- 
pair the  performance  of  the  locomotive.  The  data  of  many 
tests  have  been  entirely  abandoned  because  of  the  existence 
of  some  conditions  which  upon  the  road  would  have  attracted 
no  attention,  but  which  in  the  laboratory  have  been  regarded 
as  sufficient  in  their  effect  to  entirely  vitiate  the  results  of  the 
tests.  Notwithstanding  the  fact  that  tests  were  run  on  alter- 
nate days  only,  leaving  time  for  boiler  makers  and  machinists 
to  do  their  work,  it  was  found  impossible  to  keep  the  boiler 
perfectly  tight  or  to  prevent  entirely  the  appearance  of  steam 
at  the  glands  and  drips  about  the  cylinders.  When  it  is  re- 
membered that  this  statement  applies  to  a  locomotive  iu  the 
laboratory  where  it  could  be  well  cared  for,  it  is  not  difficult 
to  surmise  the  significance  of  such  leakage  as  occurs  from  a 
locomotive  on  the  road.  Moreover,  the  benefits  to  be  derived 
from  higher  pressure  can  only  appear  when  the  locomotive  is 
working,  while  a  portion  of  the  leakage  proceeds  throughout 
the  period  during  which  it  is  under  steam. 

"It  was  found,  also,  in  running  tests  at  240  lbs.  that  minor 
difficulties  constantly  presented  themselves.  For  some  of 
these,  feedwater  was  responsible.  The  water  used  at  the  lab- 
oratory is  from  a  driven  well  and  contains  some  lime  and 
magnesia.  When  used  in  stationary  boilers  carrying  moderate 
l)ressure,  it  does  not  ordinarily  form  a  hard  scale  but  deposits 
a  sludge  which  may  be  easily  washed  from  the  boiler.  Its 
use  for  six  years  in  the  boiler  of  Purdue's  earlier  locomotive 
(Schenectady  No.  1),  for  which  the  safety  valve  was  set  at 
the  low  pressure  of  140  lbs.,  resulted  in  the  formation  of  very 
little  scale.  During  this  period,  a  year  or  two  elapsed  between 
the  visits  of  a  boilermaker,  and  the  boiler  was  perfectly  tight 
practically  all  of  the  time.  With  this  satisfactory  record, 
when  using  low  steam  pressure,  it  is  significant  to  note  that 
the  present  locomotive  (Schenectady  No.  2),  using  the  same 
water  but  carrying  a  higher  steam  pressure,  has  required  the 
frequent  attention  of  a  boilermaker.  After  30,000  miles  run- 
ning, new  side  sheets  were  inserted,  and  the  leakage  of  tubes 
and  staybolts  have  been  of  constant  occurrence.  It  appears 
certain  that  the  presence  of  solids  in  the  feedwater  which  at 
the  lower  pressure  gave  little  trouble,  has  seriously  affected 
the  operation  of  the  plant  at  higher  pressures. 

"In  addition  to  boiler  defects  there  has  been  constant  trouble 
with  injectors  and  check  valves.  The  injectors  employed, 
while  especially  designed  for  the  high  pressure  service,  fill 
up  very  rapidly,  due  doubtless  to  the  high  temperature  of  the 
water  delivered.  It  has  beea  the  practice  when  operating  at 
240  lbs.  to  clean  the  injectors  between  each  run,  but  even  under 
these  conditions,  tests  have  been  lost  through  the  failure  of 
both  injectors.  It  has  been  found  that  injector  tubes  will  fill 
with  lime  so  rapidly  as  to  become  inoperative  after  an  hour's 
run,  and  check  valves  which  have  been  clean  at  the  begin- 
ning of  a  test  have  filled  so  that  they  would  not  close  in  the 
course  of  a  single  test.  The  fact  seems  to  be  that  much  of 
the  solid  matter  which  at  lower  pressure  goes  through  the  in- 
jector and  passes  the  check  Into  the  boiler,  is,  under  very 
high  steam  pressure,  deposited  in  the  injector  and  feedpipe. 
"In  view  of  these  difficulties.  It  was  finally  determined  to 
improve  the  feed  water.  This  was  done  by  drawing  water 
from  a  cistern  receiving  return  from  the  heating  coils  of  the 
laboratory  building  from  which  source  it  was  possible  to  ob- 
tain from  two-thirds  to  three-quarters  of  the  total  feed  needed. 
The  change  greatly  increased  the  certainty  of  operation 
though  even  the  small  amount  of  raw  water  then  used  mani- 
fested itself  in  the  injectors  and  check  valves,  which  still  re- 
quired to  be  cleaned  after  every  test.  It  is  in  fact  quite  likely 
that  a  determination  of  the  most  desirable  steam  pressure 
for  locomotive  service  must  depend  not  only  upon  the  economi- 
cal performance  of  the  engines  and  boiler,  but  also  upon  the 
purity  of  feedwater  supply.  In  our  western  country,  where 
feedwater  necessarily  contains  a  considerable  amount  of  solid 
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Latter,  it  will  be  found  that  the  difficulties  in  maintaining 
lid  operating  a  boiler  multiply  with  each  increment  of  pres- 

ire.  ;/■;  -V---:^^-: 

"While  a  more  precise  statement  of  conclusions  must  await 

i:ie  full  development  of  the  present  research,  it  may  safely  be 

aid  that  an  attempt  to  increase  beyond  limits  now  common 

iie  steam  pressure  upon  American  locomotives  can  only  lead 

.  disappointment.     The  possible  gain  is  small  and  is  likely 

.,  be  more  than  neutralized  by  increased  leakage  while  tho 

ifRculties  of  maintenance  and  operation  multiply.     It  is  not 

nprobable  that  the  final  results  will  show  that  200  lbs.  which 

a  generally  accepted  standard  of  to-day  is  in  our  western 

I  juntry  too  high  for  best  results." 


FORGING  AND  REPAIRING  LOCOMOTIVE  MOTION 

RODS.* 


In  the  past  three  or  four  years,  what  is  known  as  low  carbon 
-teel  has  taken  the  place  of  iron  in  many  cases  to  produce  side 
and  main  rods  as  well  as  rod  straps,  consequently,  the  old 
method  of  forging  and  repairing  these  members,  in  a  measure, 
has  become  obsolete  and  new  methods  have  been  adopted  to 
iiieet  the  changed  conditions.  We  are  all  familiar  with  the  old 
method  of  producing  these  members  from  the  best  quality  of 
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RKPAlRIXd    LOC-O^rOTIVE    COXXECTTXG    RODS. 

scrap  material.  The  method  of  utilizing  scrap  steel,  similar  to 
'he  old  method  of  using  scrap  iron,  is  not  yet  in  evidence  for 
producing  such  important  members  of  the  locomotive  as  side 
and  connecting  rods,  straps,  etc.  These  members  are  forged 
from  large  steel  blooms  made  for  the  purpose.  Much  more 
care  has  to  be  taken  in  forging  such  motion  work  from  steel 
Itlooms  than  the  old  method  of  forging  iron  for  the  reason  that 
steel  is  of  a  crystalline  structure.  The  least  imperfection  in  the 
steam  hammer  may  cause  a  slight  check  in  forging  from  the 
ingot  or  the  slightest  overlap  worked  into  the  forging  will  pro- 
duce the  nucleus  for  a  break  from  vibrating  strains  when  in 
service.  The  slightest  nick  with  a  sharp  chisel  on  the  finished 
•surface  of  a  steel  rod  will  produce  similar  results.  Many  fail- 
ures of  steel  rods  have  come  to  my  notice  in  the  last  two  years 
from  the  causes  mentioned.  Such  defects  may  be  produced 
in  forging  iron  rods,  as  this  material  is  of  fibrous  structure. 
The  injury  is  not  so  pronounced  as  in  steel,  as  one  or  two 

*Froin   a   paper  by  Mr.   S.   Uren,   read  before   the  National   Railroad 
Master   Blacksmiths'  Association. 


outside  fibers  are  effected  only,  leaving  the  inside  fiber  intact, 
consequently  the  injury  will  not  work  its  way  into  the  metal 
to  such  an  extent  as  it  will  with  a  metal  of  a  crystalline  struc- 
ture. 

Steel  rods  came  into  use  in  the  Sacramento  shops  two  or 
three  years  ago.  Since  that  time  I  have  had  to  repair 
many  steel  rods.  In  many  cases,  on  examination,  a  slight 
check  would  present  itself  on  the  rib  of  a  grooved  steel  rod.  If 
the  rod  is  low  in  carbon  and  will  stand  a  high  heat,  the  slight 
defect  is  easily  remedied  by  cutting  out  the  defective  portion 
and  welding  a  piece  of  good  iron  in  the  cavity  by  taking 
separate  heats.  If  properly  done  this  will  prevent  the  original 
fracture  from  working  into  the  rod  from  vibrating  strains. 
The  method  practiced  by  many  smiths  of  putting  in  what  is 
termed  a  "Dutchman,"  from  my  point  of  view,  is  a  very  bad 
practice.  This  method  is  accomplished  by  splitting  the  de- 
fective portion  and  driving  a  wedge  of  iron  in  the  split,  then 
taking  a  welding  heat  on  the  upper  surface  of  the  rod  and 
wedge  and  hammering  the  wedge  and  welding  the  iron  over 
the  defect.  This  simply  hides  the  defect.  I  recently  had  a  rod 
cut  where  a  defect  was  repaired  by  this  method.  The  sec- 
tions of  the  rod  showed  the  wedge  in  perfect  shape,  excepting  a 
small  portion  of  the  surface.  ■    '  • 

We  have  many  of  these  steel  parallel  rods  coming  into  the 
shop  with  the  defect  so  pronounced  that  it  becomes  necessary  to 
cut  the  fractured  portion  off  and  put  on  a  new  end.  Formerly 
the  method  practiced  was  to  fill  in  the  grooved  portion  of  the 
rod  with  good  iron,  as  well  as  the  projecting  ribs,  continuing 
the  iron  portion  about  8  in.  from  the  broken  section,  then  weld- 
ing on  the  iron  portions  by  the  usual  method  of  male  and 
female  scarfs.  This  method  was  not  entirely  satisfactory 
as  we  invariably  found  a  slight  defect  on  the  surface  of  the 
grooved  portion,  when  the  groove  was  planed  out  of  the  re- 
paired section.  ,;/, 

Recently  the  Southern  Pacific  has  been  changing  the  heavy 
compound  engines  to  simple  engines.  It  became  necessary  to 
lengthen  the  main  steel  connecting  rods;  this  is  accomplished 
by  welding  on  new  ends.  The  original  method  as  explained 
was  not  satisfactory.  I  adopted  the  method  as  shown  in  Figs.  1, 
2,  3  and  4.  "We  cut  off  the  end  that  had  to  be  renewed.  The  end 
of  the  old  portion  of  the  rod  to  be  welded  was  upset  with  a 
battering-ram.  Then  by  means  of  a  steam  hammer  a  point  was 
formed  on  the  end  of  the  rod  as  shown  at  A,  Fig.  1;  this 
produces  a  round  corner  at  H.  To  overcome  this  we  raise  a 
fillet  at  this  point  by  cutting  into  the  metal  slightly  and  driv- 
ing the  metal  back  with  a  fuller.  We  then  lay  two  pieces  of 
iron,  B  B,  on  each  side  of  the  V-shaped  end  of  the  rod,  firmly 
welding  them  to  the  steel.  Now  we  have  the  end  of  the  rod 
shod  with  iron.  This  being  accomplished,  we  have  iron  to  iron 
welds  and  can-get  high  heats  without  bringing  the  steel  to  an 
injurious  heat.  We  now  bring  our  two  pieces,  C  C,  to  a  weld- 
ing heat  in  separate  fires,  welding  them  on  to  the  surface  B  B 
under  the  steam  hammer.  Another  welding  heat  is  now  taken 
for  the  purpose  of  forming  a  perfect  union  of  all  of  the  parts 
as  shown  at  B,  Fig.  2.  The  remainder  of  the  work  Is  done  by 
the  ordinary  method  of  laii  welding  under  the  steam  hammer 
as  shown  at  D  F,  Fig.  .1.  The  portion  D  is  forged  by  the  steam 
hammer  from  the  best  scrap  iron  obtainable.  The  rod  being 
finished  as  far  as  the  forging  is  concerned  goes  to  the  machine 
shop  to  have  the  new  iron  portion  finished  and  grooved  as 
shown  at  G,  Fig.  4.  When  the  rod  is  being  finished  the  slight- 
est defect  in  the  w'elded  portion  will  be  discovered. 

There  have  been  40  rods  welded  by  the  above  method  in  the 
Southern  Pacific  shops  in  the  last  eighteen  months.  A  slight 
defect  in  the  welded  portion  was  found  in  one  case  only.  Xot 
a  single  rod  has  failed  in  service. 


Result  of  Master  Mkcitanics'  Letter  Bai.ixjt — The  secre- 
tary of  the  Master  Mechanics'  Association  advises  that  th(! 
recent  letter  ballot  resulted  in  the  adoption  of  the  specifica- 
tions for  locomotive  driving  and  truck  axles,  the  specifications 
for  locomotive  forgings  and  the  specifications  for  steel  blooms 
and  billets  for  locomotive  forgings. 
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only  auch  matter  aa  we  consider  of  interest  to  our  readers. 


ContrlbutlouM. — Articles  relating  to  railway  rolling  atock  construction 
and  management  and  kindred  topica,  by  those  who  are  practically 
acquainted  vnth  these  subjects,  are  specially  desired.  Also  early 
notices  of  official  changes,  and  additions  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 

T*  Subscribers. — The  American  Enqineeb  and  Railroad  Journal 
ia  mailed  regularly  to  every  subscriber  each  month.  Any  aubscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  case  the  paper  ia  not  then  obtained  this 
office  should  be  notified,  so  that  the  missing  paper  may  be  supplied. 

Wben  a  Hubscrlber  cliau;;«8  bis  address  he  ought  to  notify  thia 
office  at  once,  ao  that  the  paper  may  be  aent  to  the  proper  deatination. 

MR.  GEORGE  M.  BASFORD. 


It  is  with  deep  regret  that  the  announcement  is  made  of 
the  retirement  of  Mr.  G.  M.  Basford  as  editor  of  the  A.mebica.n 
Encinker  and  Railboai)  Jocr.nai,.  For  nearly  eight  and  a  half 
years  he  has  been  in  charge  of  its  editorial  management,  and  it 
is  unnecessary  to  speak  of  the  character  and  the  earnestness 
of  his  work  or  of  its  effect  in  placing  the  paper  in  its  present 
position  among  the  technical  journals.  In  laying  aside  journal- 
istic work,  Mr.  Basford's  name  may  be  placed  with  those  of 
Barnes,  Wellington,  Forney,  Marshall  and  Prout  for  years 
spent  in  unstinted  devotion  to  a  profession  which  is  difficult 
and  not  too  full  of  encouragement.  "All  of  these  men  have 
inspired  many  others,  and  by  words  and  helpful  acts  have 
urged  and  aided  young  men  toward  advancement  and  improve- 
ment. 

Mr.  Basford  has  fought  the  battle  of  the  motive  power  de- 
partment consistently  and  systematically,  maintaining  that  it 
should  be  properly  and  fittingly  recognized  because  of  its  real 
importance  in  the  organization  of  railroads.  His  views  on  this 
subject  are  not  new  to  the  readers,  but  perhaps  the  reasons 
for  his  opinions  on  the  subject  of  apprenticeship  are  not 
known.  After  several  years  of  service  in  various  kinds  of 
engineering  work  he  entiered  the  Massachusetts  Institute  of 
Technolog>'  and  was  graduated  in  18S9  in  mechanical  engineer- 
ing. He  entered  the  shops  of  the  Boston  &  Maine  as  a  laborer, 
and  there  he  began  his  study  of  apprenticeship  and  recruiting. 
Later  he  went  to  the  Chicago,  Burlington  &  Quincy  as  a 
draughtsman  at  Aurora,  and  afterwards  served  in  various 
capacities  in  the  mechanical  departments  of  the  Burlington, 
the  Union  Pacific  and  the  Chicago,  Milwaukee  &  St.  Paul  roads. 
He  served  the  last  mentioned  road  as  signal  engineer,  and 
afterwards  spent  several  years  in  the  signal  business  in 
Chicago.  In  January,  1895.  he  became  engineering  editor  of 
the  RaiUcay  and  Engineering  Revieio  in  Chicago,  where,  in 
two  years,  he  became  known  by  his  work. 


In  May,  1897,  Mr.  Basford  became  editor  of  thia  journal 
succeeding  Mr.  M.  N.  Forney  and  Mr.  W.  H.  Marshall.  Th 
manner  in  which  he  handled  his  difficult  task  is  told  by  th 
paper  itself,  and  requires  no  comment  or  praise.  Mr.  Ba^ 
ford's  standing  among  the  railroad  officials  is  shown  by  th 
testimonial  given  him  two  years  ago  and  the  high  regard  i. 
which  he  is  held  by  the  younger  railroad  men  is  best  seen  i; 
the  coLstant  stream  of  these  young  men  to  the  editorial  room 
of  this  paper  when  they  have  troubles  to  tell  about  or  advio 
to  ask.  It  is  understood  that  in  his  new  work  he  is  to  con 
tinue  much  that  he  began  in  his  newspaper  work,  and  that 
among  other  things,  he  Is  likely  to  be  called  upon  to  put  int<. 
practice  his  ideas  as  to  apprenticeship. 

His  associates,  including  the  proprietor  of  the  America?. 
Engineer,  wish  him  the  success  which  he  Is  sure  to  win  Ir. 
the  new  field,  and  congratulate  the  American  Locomotlvi 
Company  upon  securing  him. 


Railroad  repair  shops  probably  use  more  machine  tools 
than  any  other  one  metal  working  industry  in  this  country, 
and  yet  we  find  that  only  a  few  of  the  machine  tool  builders 
have  devoted  any  special  study  to  this  fiela.  Those  who  havt- 
done  so  have  found  the  railroads  ready  to  co-operate  with  them 
in  their  efforts  to  improve  or  adapt  their  tools  to  the  work 
The  larger  number  of  machine  tool  builders,  although  the\ 
have  sold  many  tools  to  the  railroads,  have  never  made  an\ 
special  effort  to  follow  them  up  and  see  what  class  of  work 
they  were  doing  or  to  find  out  what  satisfaction  they  were 
giving.  Some  of  them  have  sold  their  tools  to  the  railroads 
through  agents,  and  cannot  even  tell  at  what  shops  they  were 
installed.  The  purpose  of  this  editorial  is  not  to  give  the  im- 
pression that  the  machine  tools  used  in  a  railroad  repair  shoj) 
should  deviate  greatly  from  the  standard  machines,  but  rather 
that  often  a  few  slight  changes  from  the  standard  or  the  addi 
tion  of  special  attachments  will  greatly  improve  the  output  of 
the  machine  for  spetial  work,  and  will  afford  much  more  satis- 
faction to  the  user.  A  system  for  following  up  the  tools  could 
be  installed  and  conducted  without  any  great  amount  of  ex 
pense,  and  would  certainly  repay  for  itself  many  times  over  it 
intelligently  handled.  A  case  was  recently  called  to  our  at 
tention  where  a  machine  tool  builder  had  occasion  to  visit  a 
certain  railroad  shop,  and  after  examining  some  of  the  work 
which  was  being  handled  on  one  of  his  standard  machines 
was  enabled  to  make  certain  changes  on  a  new  machine  which 
he  was.  about  to  install  which  made  it  possible  to  practically 
double  its  capacity  over  the  standard  machines  for  this  class 
of  work. 


A  correspondent  speaks  plainly  on  the  subject  of  water 
purification  in  a  recent  letter  which  we  would  like  to  print  in 
full.  He  says  that  the  time  has  passed  when  the  motive  powei- 
man  can  safely  be  tied  hand  and  foot  and  asked  to  give 
"results"  with  bad  water.  He  says  it  is  now  too  late  to 
say  bad  water  was  in  the  beginning,  is  now  and  ever  shall 
be.  "How  many  roads  are  spending  thousands  of  dollars  on 
the  effect  and  not  a  cent  on  the  cause?"  "When  we  consider 
the  increased  demands  on  the  equipment,  increased  wear  and 
tear  because  of  increased  weight  and  heavier  business,  it  is 
pertinent  to  ask  if  we  may  fairly  ex|)ect  to  secure  the  returns 
looked  for  from  the  vast  sums  of  money  invested  in  new  shops 
and  improvements  of  like  nature,  unless  the  policy  is  changeii 
to  deal  only  with  the  effect  and  ignore  the  cause."  While  large 
sums  have  been  spent  by  some  roads  in  improving  their  water 
supply  only  a  beginning  has  been  made  and  it  is  in  this  direc- 
tion, that  of  attacking  the  cause,  that  the  improvement  of  the 
future  lies  rather  than  dealing  with  the  effect.  To  deal  with 
the  water  purification  question  effectively  has  proved  to  be 
excellent  business  policy  both  from  the  standpoint  of  the  loco- 
motive operation,  and  also  to  relieve  the  shops  and  round- 
houses of  a  vast  amount  of  work  which  increases  with  the 
weight  of  locomotives  and  the  Increased  demand  upon  them. 
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A  machine  tool  manufacturer  with  a  broad  smile  on  his 
lace,  recently  stated  to  the  writer,  who  was  examining  a 
newly  designed  engine  lathe,  which  was  remarkable  for  its 
compactness  of  design  and  for  the  convenience  with  which  the 
operator  could  control  its  various  movements,  that  the  next 
improvement  would  be  to  furnish  a  chair  for  the  use  of  the 
operator  which  would  travel  with  the  lathe  carriage  and  could 
be  swung  back  under  the  bed  when  not  in  use.  The  improve- 
ments which  have  been  made  in  machine  tool  design  during 
the  past  few  years  are  wonderful,  and  it  would  seem  that  the 
limit  of  development  has  almost  been  reached  in  the  design 
of  the  standard  machines.  The  machine  tool  builder  has  done 
his  part.  It  is  now  up  to  the  shop  manager  to  produce  results 
and  to  place  his  methods  of  handling  the  men  and  the  work 
on  the  same  high  plane  as  the  design  of  the  modern  tools. 
If  we  may  judge  from  the  results  which  have  recently  been 
accomplished  in  some  of  the  more  progressive  shops  the  pos- 
sibilities of  increased  output  and  greater  economy,  due  to  the 
introduction  of  improved  methods  of  operation,  are  even 
greater  than  the  combined  results  due  to  the  modern  machine 
tools,  high  speed  steels  and  improved  methods  of  driving  ma- 
chine tools.  Mr.  H.  T.  Bentley  in  his  valuable  paper  on  "The 
Organization  of  Railway  Shop  Forces"  on  another  page  of  this 
Issue,  emphasizes  this  very  strongly  in  saying  that  he  would 
prefer  and  undertake  to  do  more  work  with  comparatively  old 
shops  with  old  tools,  but  with  a  good  organization  than  with 
a  modern  shop  with  a  full  complement  of  new  tools  and  a  poor 
organization. 


AN  UNDESERVED  SLUR. 


REPORTING   LOCOMOTIVE  DEFECTS. 


"No  steam,  right  injector  not  working,  pound  on  the  right 
side,  bad  coal."  Such  reports  as  these  are  often  made  by  en- 
ginemen. 

It  is  impossible  to  keep  locomotives  up  to  proper  condition 
with  reports  of  this  character,  because  roundhouse  forces  are 
not  given  sufficient  information  to  correct  the  diflBculties. 
When  an  engine  is  cold  in  the  roundhouse  it  is  impossible  for 
the  men  to  discover  the  exact  cause  of  the  trouble  and  in  many 
cases  the  necessary  work  is  not  done. 

Many  motive  power  oflBcials  complain  of  the  indefiniteness 
of  the  reports  of  enginemen  and  they  say  it  haa  grown  worse 
with  the  increase  of  pooling.  Undoubtedly  if  the  men  realized 
the  importance  of  it  they  would  be  more  explicit  in  their  state- 
ments. On  some  roads  such  reports  are  not  permitted,  the 
men  being  required  to  know  where  the  pound  occurs,  what  the 
trouble  with  the  injector  is  and  why  the  engine  does  not  steam, 
or  if  they  cannot  tell  positively  they  are  required  to  give  an 
intelligent  opinion. 

It  is  not  unreasonable  to  expect  an  engineer  to  know  quite 
definitely  what  is  wrong,  and  where  such  difficulties  occur  it 
seems  fair  to  predict  that  great  good  would  result  from  closer 
relations  between  the  traveling  engineer  and  the  men.  Would 
the  owner  of  a  $20,000  horse  accept  from  his  driver  a  state- 
ment that  the  animal  was  lame,  or  otherwise  not  right?  He 
xould  certainly  be  justified  in  expecting  the  man  to  take  suffi- 
cient interest  in  his  charge  to  know  where  he  was  lame  or 
what  was  wrong.  It  cannot  be  believed  that  the  men  who  are 
entrusted  with  modern  locomotives  are  not  capable  of  satis- 
factory diagnosis. 

"Poor  coal"  is  generally  accepted  as  a  reason  for  engine  fail- 
ures on  most  roads.  There  seems  to  be  some  mystic  power  in 
these  two  words.  With  proper  management  of  the  fire,  "poor 
coal"  should  never  lead  to  an  engine  failure.  Are  the  locomo- 
tives designed  for  the  coal  they  must  use?  Do  the  firemen 
receive  the  amount  of  instruction  in  the  use  of  fuel  that  the 
importance  of  their  work  requires?  Does  the  engineer  feel 
sufficiently  responsible  for  or  interested  in  the  work  of  his 
fireman  to  give  him  the  benefit  of  his  experience?  Anything 
whioh  will  increase  the  interest  of  the  men  In  their  work  will 
help  these  matters  along  wonderfully.  In  E^urope  premiums 
to  the  engineer  and  fireman  have  accomplished  wonders  In 
these  direchons. 


"We  wonder  if  the  railway  presidents  do  not  often  wi.sh 
that  the  electric  motor  had  never  been  invented." 

This  soliloquy,  quoted  from  an  editorial  in  a  well-known 
electrical  journal,  reflects  a  view  of  the  opinion  of  steam  rail- 
road officers  which  does  little  credit  to  the  rampant  advocates 
of  electric  traction.  If  these  advocates  do  not  find  progressive- 
ness  among  railway  presidents,  where  do  they  find  it?  Who 
is  making  better  use  of  electric  motors  than  the  steam  roada, 
and  what  class  of  men  is  more  ready  to  adopt  anything  new 
and  radical,  providing  it  will  pay  its  way  financially? 

The  change  from  direct  steam  to  electric  tiaction  on  the 
l^ancashire  &  Yorkshire,  in  England,  those  of  the  Baltimore 
&  Ohio  in  its  Baltimore  tunnel,  and  the  work  of  the  Pennsyl- 
vania and  New  York  Central  terminals  in  New  York  eclipse 
all  other  electrical  projects  in  boldness  and  in  extent.  In 
these  inatances  the  steam  railroad  men  have  taken  the  initia- 
tive, and  the  electrical  men  have  responded,  and  responded 
ably.  Electricity  was  sought  because  il  was  needed,  and  the 
railway  presidents  were  the  first  to  see  the  need.  They  pre 
sented  problems  which  the  electrical  people  i-onsidered  experi- 
mental in  that  they  could  turn  to  no  precedent  or  example. 

It  is  idle  to  advocate  electric  motors  for  heavy  traffic  condi- 
tions generally  to-day.  Everybody  knows  that  it  will  not  pay 
to  electrify  a  main  line  division  having  comparatively  few 
train  units.  The  determining  factor  is  the  traffic.  Instead 
of  belittling  the  men  who  have  made  American  railroad  sys- 
tems, those  who  understand  electric  traction  can  expend  their 
energies  to  better  advantage  by  preparing  for  the  rush  which 
the  steam  railroad  men  are  nearly  ready  to  present. 


DRAFTSMEN. 


Of  late  there  has  been  an  increased  demand  for  competent 
draftsmen,  which  indicates  a  marked  change  and  improve- 
ment in  the  status  of  the  draftsman.  This  is  noticeable  not 
only  in  the  number  of  inquiries  for  good  men,  but  in  salaries 
which  are  being  offered  them.  The  salaries  offered  are  none 
too  large,  but  they  are  much  better  than  those  of  a  few  years 
ago.  There  is  probably  no  factor  in  the  motive  power  depart- 
ment capable  of  such  improvement  as  the  drafting  room.  The 
strongest  motive  power  officials  lean  hardest  upon  their  draft- 
ing rooms  and  a  study  of  their  needs  leads  to  the  conclusion 
that  the  possibilities  of  the  draftsman  are  not  by  any  means 
exhausted. 

Some  time  ago  a  motive  power  officer  said,  "The  greatest 
trouble  I  find  among  the  draftsmen  is  their  inability  or  help- 
lessness in  doing  things.  All  seems  to  go  well  enough  if  I 
put  in  their  hands  every  particle  of  information,  but  should 
one  item  be  omitted  they  seem  unable  to  know  where  to  look 
for  the  missing  data." 

It  has  been  shown  to  be  possible  for  the  drawing-room  as 
a  department  to  not  only  walk  alone  but  to  be  a  dealer  in  very 
important  problems.  It  is  quite  possible  that  those  who  do 
not  find  their  draftsmen  a  necessity  of  the  most  important 
kind  may  be  themselves  to  blame.  The  draftsman  is  not  in 
any  sense  a  necessary  evil.  He  is  intelligent,  and  is  trained 
to  think  and  to  plan.  He  is  most  valuable  if  ho  is  encouraged 
by  being  treated  as  a  part  of  the  working  organization.  If  he 
is  trusted  and  is  given  responsibility  he  grows  to  be  a  vital 
element  as  a  constructive  factor  in  the  organization.  The 
draftsman  occupies  such  a  position  on  many  roads  but  on 
many  others,  and  probably  a  large  majority,  is  not  treated  in 
such  a  way  as  to  bring  out  his  possibilities.  Some  superin- 
tendents of  motive  power  do  not  derive  the  full  measure  of  sup- 
port and  assistance  which  is  available  by  the  complete  develop- 
ment of  the  draftsman's  position,  and  hence  the  development 
of  the  draftsman  is  often  far  short  of  what  It  ought  to  be. 
Draftsmen,  however,  ought  to  see  a  great  deal  to  encourage 
them  in  the  improvements  -»f  the  past  few  years. 


3^2 


AMERICAN    ENGrNEER    AND    RAILROAD    JOURNAL. 


PRODUCTION  IMPROVEMENTS. 


TIUCK    FOK    l)KIVI.\(i    WIIKKL    TIRKS. — I..    S.    &    M.    S.    KY. 


The  truck  shown  in  Fig.  1  affords  a  very  safe,  quick  and 
convenient  means  of  handling  driving  wheel  ilres.  With  this 
device  two  men  can  easily  handle  the  largest  size  tires  without 
difficulty  and  with  no  liability  of  personal  injury.  Without 
the  truck  six  men  are  usually  required  to  handle  one  of  the 
large  tires  in  the  yard,  and  four  are  required  for  handling  it 
inside  the  shop.  The  illustration  shows  an  SO-ln.  tire  on  the 
truck.  To  pick  up  a  tire  the  hook  shown  jusi  below  the  axle, 
and  which  serves  to  stiffen  the  truck  when  loaded,  is  un- 
hooked, the  truck  is  moved  over  the  tire,  the  truck  handle 
is  lifted  a  short  distance  and  a  1-in.  pin  is  passed  through  the 
uprights  just  below  the  rim  of  the  tire.  When  the  truck 
handle  is  lowered  the  tire  is  raised  off  the  ground,  as  shown. 

>[A>»DBiiI,    FOB    DRIVING    BOX    BR.VSSE.'i. 

A  mandrel  for  driving  box  brasses  is  shown  in  Fig.  2.  The 
practice  is  to  adjust  the  first  driving  box  brass  of  a  lot  on  the 
mandrel  by  manipulating  the  set  screws.  After  the  first  one 
is  set  other  brasses  of  the  same  kind  are  mounted  by  dropping 
them  on  the  set  screws  and  tightening  up  the  end  nut.  To 
adjust  the  mandrel  and  set  the  first  brass  ready  for  turning 
requires  about  ten  minutes,  and  subsequent  brasses  of  the 
same  kind  are  mounted  in  about  three  mlnut?s.  The  time 
required  for  mounting,   taking  rough   and   finishing  cuts  and 


KXrANDIXO    BRAMRRS  FOR   ROD  BUSHINGS, 

Tlie  expanding  reamer  for  rod  bushings,  shown  in  Fig.  4,  is 
set  l-C4-ln.  larger  than  the  crank  pin,  and  the  bushing  is 
reamed  to  a  smooth,  finished  surface  and  accurate  size  in 
much  less  time  than  by  other  methods.  The  bushings  are,  of 
course,  rougli-bored  before  being  placed  in  the  rod. 

We  are  indebted  for  drawings  and  information  to  Mr,  C.  W. 
Cross,  master  mechanic  of  the  Lake  Shore  &  Michigan  South- 
ern Railway  at  Elkhart,  Ind. 
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FIG.    '2 — MANDREL   FOR    DRIVING    BOX    BRASSES 
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dismounting  the  bra.sses  after  the  chuck  has  been  set  for  the 
first  one  is  about  eighteen  minutes.  The  mandrel  illustrated  is 
the  larger  one  of  two  sizes  which  are  in  use. 

aOOL    FOR    BEMOVjNO    PISTOX    RODS    FliOM    CROSS-IIEAI>S. 

A  very  substantial  and  efliciont  device  for  removing  piston 
rods  from  cross-heads,  and  one  that  is  well  adapted  to  stand 
the  rough  usage  which  the  nature  of  the  work  demands,  is 
shown  in  Fig.  3.  The  pin  portion  of  this  device  replaces  the 
cross-head  pin  after  it  is  removed.  The  slight  tai)er  of  the 
key  makes  the  device  very  powerful. 


AUTOMATIC  D(M)B  Openebs. — One  of  the  best  labor-saving  de- 
vices we  have  found  for  a  long  time  is  the  pneumatic  fire- 
door  operator.  The  operating  lever  is  placed  in  such  a  position 
on  the  deck  of  the  cab  that  the  fireman  by  placing  his  foot 
on  it  opens  the  door,  by  moving  his  foot  away  the  door  is 
closed,  thus  insuring  the  swinging  of  the  door  between  shovels 
of  coal  and  also  preventing  chilling  of  the  flues  by  permitting 
the  door  to  remain  open  longer  than  is  necessary,  A  device 
of  this  kind  should  be  applied  to  each  locomotive. — Traveling 
Engineers^  Association.  * 
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RESULTS  OF  WATER  PURIFICATION. 


Mr.  L.  H.  Turner,  superintendent  of  motive  power  of  the 
Pittsburgh  &  Lake  Erie  Railroad,  in  speaking  before  the  New 
York  Railroad  Club,  said  that  ten  purifying  plants  were  now 
in  operation  on  that  road,  and  five  more  were  to  be  installed. 
Treated  water  has  been  used  in  a  sufficient  degree  during  the 
past  eighteen  months  to  make  the  observations  reliable,  and 
it  Is  now  well  understood  what  can  be  expected  from  the  in- 
vestment. The  water  supply  is  taken  from  6  different  rivers, 
no  two  presenting  the  same  analysis.  The  greatest  trouble 
that  has  to  be  met  is  acidity,  at  times  and  places  being  as 
high  as  35  grains  to  the  gallon,  and  one-third  of  this  being 
tree  sulphuric  acid.  The  second  disturbing  elements  are  sul- 
phates of  lime  and  magnesia,  and  the  third  are  carbonates  of 
lime  and  magnesia. 

Our  past  experience  has  demonstrated  that  we  have  the  worst 
water  from  the  first  of  August  until  about  November  1st,  or 
until  the  heavy  fall  rains  commence.  During  this  period  the 
liver  supply  is  largely  made  up  of  drainage  from  the  coal 
mines,  and  during  one  particularly  bad  season,  prior  to  the 
use  of  treated  water,  three  shifting  locomotives,  new  and 
direct  from  the  manufacturers,  were  sent  to  one  point  in 
the  acid  district  in  June.  Early  in  September  of  the  same 
year  every  tube  in  the  three  locomotives  was  removed  and 
scrapped,  being  totally  unfit  for  further  service 

Before  treated  water  was  used  it  was  not  an  uncommon  oc- 
currence to  find  in  locomotives  that  had  worked  largely  in  the 
districts  where  incrusting  solids  predominated,  such  an  amount 
of  mud  and  scale  as  to  entirely  obstruct  all  circulation  in  por- 
tions of  the  cylindrical  part  of  the  boiler,  and  there  would  be 
from  15  to  40  tubes  collapsed  and  worthless.  During  the 
latter  part  of  each  year  troubles  multiplied  rapidly,  and  on 
such  locomotives  as  were  not  filled  up  with  scale  and  burn- 
ing out,  the  sheets  and  tubes  were  being  eaten  up  with  acid 
and  failures  on  the  road  were  not  the  exception,  but  the  rule. 

Before  treated  water  was  used  it  was  the  rule  to  wash  out 
boilers  once  for  each  seven  to  ten  days  of  service.  After  the 
treating  plants  were  installed,  the  time  between  washouts  was 
gradually  lengthened  until,  under  favorable  conditions,  where 
the  movements  of  the  power  could  be  controlled  and  nothing 
but  treated  water  provided,  they  were  run  for  forty-five  days 
between  the  times  the  washout  plugs  were  removed.  How- 
ever, the  materials  which  were  used  to  soften  the  water,  pre- 
cipitate sludge,  and  neutralize  the  acid,  causing  the  boilers  to 
foam,  making  it  necessary  to  change  the  water  at  intervals 
of  about  five  days.  This  feature  is  easily  taken  care  of  by 
equipping  the  engine-houses  with  facilities  for  hot  water  boiler 
washing,  and  when  properly  designed  the  water  can  be  blown 
out  of  the  largest  boilers,  the  boilers  refilled  without  dumping 
the  fire,  and  the  locomotive  made  ready  for  service  in  thirty- 
five  minutes.  The  amount  of  scale  and  mud  taken  from  a 
boiler  that  has  run  for  forty-five  days  with  treated  water  will 
approximate  about  the  same  amount  as  one  run  for  seven  days 
with  untreated  water,  with  this  difference,  that  quite  a  per- 
centage of  the  stuff  removed  from  the  boiler  using  treated 
water  consists  of  scale  which  has  loosened  up  and  come  down 
and  was  made  before  treated  water  was  used.  Corrosion  of 
tubce  and  plates  has  become  a  thing  of  the  past.  The  clahn 
or  statement  is  not  made  that  we  are  entirely  free  from  scale 
in  our  boilers;  this  maj'  be  so  when  nothing  bxit  treated  water 
Is  used. 

Another  feature  is  the  economy  found  in  keeping  the  boil- 
ers comparatively  free  from  scale,  resulting  in  better  condi- 
tions of  heat  and  a  consequent  increase  in  number  of  miles 
run  i>er  ton  of  coal,  which  during  the  yea<-  1904  was  increased 
!">.7  per  cent.,  with  an  increased  trainload  of  6.5  per  cent.  The 
saving  in  coal  alone  would  pay  an  interest  of  5  per  cent,  on 
the  total  cost  of  the  plants  installed.  The  life  of  the  fireboxes 
must  be  increased,  absence  of  mud  means  absence  of  burned 
firebox  sheets,  and  any  man  in  close  touch  with  the  situation 
knows  that  more  fireboxes  are  burned  out  than  are  worn  out. 

You  must  not  tbink  that  you  can  put  in  an  occasional  plant 


here  and  there  and  continue  the  old  methods  of  bolier-washing 
and  get  the  benefits.  If  you  do,  you  will  be  disappointed. 
Mixing  impure  water  in  a  boiler  with  treated  water  is  not  a 
good  thing  to  do,  for  unless  you  understand  whai  has  been 
done,  the  results  will  lead  you  to  believe  that  water  purifica- 
tion is  a  delusion  and  a  snare.  Neither  must  you  believe  your 
engines  will  all  stop  leaking  when  you  have  pure  water.  Other 
remedies  must  be  applied  to  overcome  bad  firing,  bad  pump- 
ing, rapid  contraction  caused  by  hurried  boiler-washing,  run- 
ning engines  from  the  ash  pit  to  engine-house  with  fire  out 
and  dampers  open,  and  many  other  abuses  that  the  locomotive 
is  subjected  to  either  by  conditions  that  cannot  be  overcome 
or  by  careless  and  indifferent  men  handling  them. 

Much  misdirected  effort  has  been  made  in  the  way  of  using 
various  boiler  compounds  made  on  the  shotgun  or  patent 
medicine  principle,  but  without  any  attention  being  paid  to 
the  local  conditions,  the  quality  or  quantity  of  the  water  in 
which  they  were  to  be  used.  Unquestionably,  the  disappoint- 
ing results  have  served  to  retard  intelligent  inquiry.  Each 
year  larger  locomotives  are  being  built  with  a  corresponding 
increase  of  water  consumption,  and  the  evils  from  use  of  im- 
pure water  must  multiply. 

As  an  illustration  of  what  can  be  done  where  nothing  but 
treated  water  is  used,  will  state  that  our  power-house,  contain- 
ing water-tube  boilers  of  1,500-h.p.  capacity,  is  using  softened 
water,  containing  in  its  natural  state  3.9  lbs.  of  scale-forming 
solids  to  each  1,000  gals.;  each  boiler  evaporates  on  an  aver- 
age 1,000  gals,  per  hour.  These  boilers  are  examined  once 
for  each  35  days,  and  were  they  using  untreated  water  would 
contain  3,200  lbs.  of  scale  material  at  each  examination;  as  it 
is,  however,  they  are  sometimes  found  to  be  entirely  clean, 
and  then  again  the  lower  tubes  may  have  a  light  film  of  scale 
which  can  easily  be  washed  off. 

It  is  a  matter  that  requires  daily  intelligent  attention,  and 
the  results  that  have  been  obtained  assure  us  that  the  oppor- 
tunities for  economies  are  such  as  to  (if  understood)  convince 
any  progressive  railroad  manager  that,  even  though  the  first 
cost  is  large,  the  returns  are  so  prompt  and  liberal  as  to 
make  it  unwise  to  attempt  to  do  without  it. 


Why  Steel  Can  Be  Cut  Paster  Thax  Ca.st  Ibox.— With  all 
the  tool  steels  working  on  steel  at  high  speeds  the  continual 
rubbing  of  the  shaving  on  the  upper  surface  of  the  tool  wears 
more  or  less  of  a  pit  on  the  surface.  At  the. same  time,  on 
the  extreme  point  of  the  tool  a  small  accumulation  of  portions 
of  the  material  being  cut  gathers,  being  practically  welded  to 
the  tool.  Now,  the  position  of  the  pit  on  the  uj)per  surface 
of  the  tool  is  situated  further  back  from  the  cutting  edge 
with  a  deep  cut  than  with  a  light  one.  This  is  owing  to  the 
tenacity  of  the  steel,  and  is  not  found  to  be  the  case  in  turn- 
ing cast  iron.  The  tenacity  of  the  shaving  and  the  action  of 
the  tool  as  a  wedge  cause  the  actual  point  of  cleavage  to  be 
in  advance  of  the  extreme  edge  of  the  tool.  The  larger  the 
chip  the  greater  its  strength  is,  and  therefore  the  further  back 
on  the  tool  it  slides,  making  a  greater  angle  between  the 
shaving  and  the  work  wherein  the  front  of  the  tool  is  more 
or  less  clear.  The  tool  splits  off  the  shaving  of  material  like 
an  axe  cleaving  wood  with  the  grain.  After  having  once  en- 
tered, the  cutting  edge  of  the  axe  is  clear,  while  the  thicker 
part  of  the  axe,  acting  like  a  wedge,  forces  the  wood  apart. 
In  my  opinion,  the  action  of  the  tool  in  cutting  steel  is  similar, 
and  with  the  larger  cuts  the  greater  part  of  the  work  is  done 
well  back  on  the  tool,  where  there  is  a  good  body  of  steel.  In 
a  lighter  cut  the  shaving  wears  a  pit  right  up  to  the  cutting 
edge,  thereby  weakening  it,  and  causing  it  to  break  down 
sooner.  With  cast  iron,  owing  to  its  brittleness.  the  action  is 
different,  and  the  work  is  practically  all  concentrated  on  the 
cutting  edge.  When  the  tool  first  penetrates  a  piece  of  iron 
is  broken  off  for  a  little  distance  in  advance  of  the  tool:  the 
roughness  intervening  is  removed  as  the  work  revolves  against 
the  tool,  the  point  of  which  again  penetrates  and  breaks  off  a 
portion,  and  so  the  action  continues. — Mr.  Arthur  B.  Corby, 
before  the  Salford  Science  Stiutents'  Association. 


374 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


PASSENGER  CAR  REPAIR   SHOP. 


The  arraugemenL  of  i\}e  passenger  car  repair  shop  of  the 
1  ake  Shore  &  Michigan  Southern  Railway  at  Collinwood  i^ 
shown  on  the  accompanying  drawing.  In  this  shop  80  ft.  of  the 
south  end  is  partitioned  off  and  sub-divided  to  accommodate 
three  important  departments,  the  tin  and  pipe  shop,  the  brass 
finishing  and  lacquering  department,  and  the  upholstering  de- 
partment, including  the  cushion  cleaning,  dyeing  and  drying 
work. 
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I'IPIXG     ARBANGEMENT    FOR    DUST    COM-Kd'OR  SYSTEM. 

The  arrangement  of  the 
buffing  wheels  in  the  brass 
finishing  room  is  remark- 
able not  only  for  its  com- 
pactness and  simplicity, 
but  also  for  the  conven- 
ience to  the  workmen 
This  is  best  shown  in  the 
detail  view  and  the  photo- 
graph of  the  finishing 
room,  presented  herewith. 
There  are  four  two-wheel 
buffing  stands,  located  5% 
ft.  apart  between  centres  of 
spindles.  Between  them  are  arranged  the  two  driving  shafts. 
which  turn  in  opposite  directions  as  is  required;  these  shafts 
are  carried  in  floor-stand  bearings,  18  in-«.  above  the  floor. 
There  are  two  exhausting  blowers,  used  la  this  croup  for  the 
purpo.se  of  removing  the  dust  and  lint  from  the  buffs,  which 
are  located  at  the  center  of  the  group,  between  the  two  shafts 
and  opposite  the  motor. 

The  driving  motor,  which  is  a  10-h.p.  Crocker-Wheeler  direct- 
current  machine,  operating  at  constant-speed  of  850  revs,  per 
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min.,  is  located  in  front  of  the  group  and  drives  the  two  shafts 
as  well  as  the  blower  by  an  interesting  arrangement  of  pui 
leys  so  as  to  use  a  single  belt;  this  may  be  understood  from 
the  cross  section  view  of  the  group  at  A-B.  The  belt  passes 
over  the  blower  pulley,  then  wraps  back  to  the  nearest  shaft 
pulley,  and  from  there  to  the  further  shaft  pulley  and  back. 
In  this  way  the  purpose  of  the  drive  is  fulfilled — the  shafts 
are  operated  in  opposite  directions,  and  moreover  the  driven 
pulleys  each  have  a  much  larger  arc  of  belt  contact  than  they 
could  otherwise  possibly  have.  This  drive  works  very  smooth- 
ly and  satisfactorily. 

The  dust  collecting  system  has  proved  a  very  efficient  and 
helpful  factor  in  the  operation  of  this  department.    Each  buff 


TIIi;   BLFKI.NU    WHEEI,   (iBOUP  AM)   DIST   KXUAUSTEB    I.N    THE   URASS- 

KJ.MSm.\(i    R«K>.M.       lACgiKK    CI.OSKIS    AM)    HA  K 1  .\(;    OVKN" 

AT    TIIK     RKAR. 


JS ->f 96 ^ 


X-Hbor 
-■  SfTfer 


K- S4- --K 

'   i'  i 

StSi  Toncf  I  P(j//ee/s 


OK    mrjUNCi    WHEEL    AND    EXIIAISTER    APPARATUS, 
MKTHOI)    OK    DKIVINC    FROM    A    SINCI.E    MOTOR. 

in  constantly  served  while  in  operation  by  an  exhaust  suction, 
BO  that  the  obnoxious  dust  from  buffing  brass  is  constantly 
removed  from  the  operator;  this  not  only  makes  the  work  much 
more  comfortable  for  the  workmen,  but  also  keeps  the  room 
clean  at  all  times.  The  dust  is  delivered  from  the  two  ex- 
hausters up  through  the  roof  to  a  centrifugal  dust  collector, 
which  also  serves  the  cushion  cleaning  and  hair  picking  ma- 
chinery in  the  next  room. 
The  photograph  of  the  brass  finishing  equipment  is  also  of 
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interest  in  that  it  shows  at  the  rear  the  arrangement  of  ven- 
tilating hood  over  the  cleaning  and  washing  vats  to  carry  off 
the  fumes  from  the  acids,  etc.  Next  to  this  at  the  right  may 
be  seen  the  lacquering  closets,  which  have  special  ventilation 
to  protect  the  workmen  from  the  disagreeable  smell  of  lacquer 
as  far  as  possible,  lieyond  in  the  corner  of  the  room  is  the 
baking  oven  where  the  freshly  lacquered  pieces  are  baked 
thoroughly  by  a  slow  heat;  the  heat  Is  supplied  by  steam  coils 
around  the  walls  and  the  walls  are  carefully  insulated  by  a 
special  asbestos  sheet  construction. 

The  west  half  of  this  portion  of  the  passenger  car  repair 
shop  is  occupied  by  the  upholstering  department.  This  con- 
sists of  a  large  main  work  room,  40  £t.  by  80  ft.,  with  a  gal- 
lery extending  around  its  nortln  and  east  sides,  in  which  the 
refitting  and  sewing  work  upon  the  cushions  is  done.  Beyond 
this  room  to  the  east  is  the  cleaning  room,  which  contains  a 
cushion  whipping  and  cleaning  machine  and  the  apparatus  for 
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washing,  as  well  as  also  dyeing,  the  cushions.  The  drying 
room  adjoins  this  to  the  north.  Above  the  cleaning  room  is 
the  hair-picking  room  in  which  is  located  the  machinery  for 
picking  and  renovating  the  hair  used  for  stuffing  cushions. 


There  is  no  questioning  the  fact  that  an  upsetting  machine, 
or  bulldozer,  is  an  essential  factor  in  an  up-to-date  blacksmith 
shop.  The  possibilities  of  these  machi'.es  are  unlimited;  the 
articles  that  can  be  made  on  them  are  too  numerous  to  men- 
tion. We  hear  considerable  talk  about  doing  work  with  "one 
stroke  of  the  machine."  I  am  not  so  much  an  advocate  of  the 
'one  stroke"  idea  as  of  the  one  heat  idea.  1  bel-ove  in  doing 
just  as  much  as  possible  In  "one  heat."  Formers  and  dies 
made  to  complete  some  artlcleE  in  one  stroke  are  apt  to  be- 
come so  complicated  that  the  cost  of  making  and  maintain- 
ing would  be  quite  considerable.  We  make  some  articles, 
such  as  brake  mast  rests,  dead  lever  guides,  ladder  steps  or 
grab  irons,  with  two  or  three  strokes  of  the  machine,  but 
always  with  one  heat.  The  greatest  trouble  we  .experience  is 
with  the  quality  of  iron  furnished  by  the  purchasing  depart- 
ment. We  never  know  what  kind 
of  iron  we  have  until  we  come  to 
work  it,  and  you  can  imagine  wha- 
we  think,  yes,  even  say,  when  we 
come  to  work  a  lot  of  hot  short  iron 
on  the  bulldozer.  As  to  the  manner 
of  originating  these  dies  and  form- 
ers, we  should  never  lose  sight  of 
the  "man  behind  the  sun."  The 
men  operating  these  machines  know 
how  and  what  they  can  do.  1  have 
received  some  valuable  hints  from 
these  men,  and  believe  in  encourag 
ing  these  suggestions  as  much  as 
possible,  and  when  the  die  is  a  suc- 
cess don't  always  say  1  made  this, 
but,  rather,  we  made  this:  it  costs 
no  more  and  pays  well.  As  to  the 
quality  of  the  work  done  on  these 
machines:  I  met  a  master  black- 
smith a  day  or  two  after  our  con- 
vention last  year  who  contended 
that  bent  hooks  on  arch  bars  were 
better  than  upset  hooks.  After  re- 
turning home  I  had  one  of  the  re- 
pair men  keep  count  of  arch  bars 
repaired  on  account  of  cracked 
hooks,  and  the  result  was  that  out 
of  twenty-eight  hooks  twenty-two 
and  six  upset.  This,  I  think,  Is  evidence 
and     no     more     need     be     said     on     this     score. 
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Locomotive  Test  Committee. — The  advisory  committee,  rep- 
resenting various  scientific  and  technical  interests  In  the  loco- 
motive tests  at  the  St.  Louis  Exposition,  has  completed  its 
work  and  has  expressed  its  appreciation  of  the  action  of 
the  Pennsylvania  Railroad  for  the  testing  plant  and  all  it 
stands  for  and  specially  mentioning  Messrs.  J.  J.  Turs  »r,  T. 
N.  Ely,  F.  D.  Casanave,  A.  W.  Gibbs,  A.  S.  Vo{it,  E  D,  '>  je\s.on 
and  G.  L.  Wall  for  their  support,  co-operation  aiirj  'Jl'V^nt  as- 
sistance. This  action  on  the  part  of  the  c  iir(MK.we  Is  appro- 
priate and  pleasing  to  all  those  who  knov.^  ,he  services  which 
have  been  rendered  to  the  railroad  world  through  these  tests. 


Prodictio.v  iMPBOvwrtEXTS. — ThBie  is  very  little  knowledge 
that  can  yield  larger,  immediate  dividends  than  continuous  and 
reliable  information  about  details.  Troublesome?  Yes.  Ex- 
i)ensive?  Also,  yes.  But  by  obtaining  and  utilizing  this  in- 
formation so  as  to  improve  both  machine  and  man  output,  our 
officials  have  been  able  to  reduce  times  over  40  i>er  cent.,  and  to 
make  actual  savings  anywhere  from  35  per  «ent.  to  100  per 
cent,  on  all  current  operations  so  controlled. — Mr.  Harrington 
Emerson,  Western  Raihcay  Club, 


were    bent 
conclusive. 

We  have  recently  experimented  with  chilled  cast.  Iron  dies  for 
the  upsetting  machine  with  very  good  results,  and  I  believe 
with  a  saving  to  the  company.  We  have  entirely  eliminated 
machine  work  on  these  dies,  using  them  just  as  they  come 
from  the  foundry.  There  is  one  article  In  particular  that  I 
might  mention,  and  that  is  ladder  steps  or  grab  irons.  The 
New  York  Central  lines  have  recently  adopted  %-in.  ladder 
steps  as  a  standard:  also  the  inspector  of  safety  appliances 
requires  grab  irons  placed  on  the  four  corners  of  all  cars. 
This  meant  the  making  of  thousands  of  grab  Irons,  and,  nat- 
urally, the  question  of  dies  and  headers  became  a  serious  one. 
Formerly  these  dies  were  made  of  machine  steel,  and  the 
header  of  tool  steel — the  time  required  to  make  ih^m  lieing 
quite  considerable.  We  had  patterns  made  for  dies  and  head- 
ers, the  chills  were  finished  in  our  machine  shoi)  and  fur- 
nished the  foundry.  These  castings  are  obtained  for  a  price 
of  grey  Iron.  No  machine  work  is  required,  and  they  give 
the  best  of  results,  being  better  even  than  the  machine  or  tool 
steel  formerly  used. — W.  ./.  Mayer.  Xational  Railrttoft  Rlack- 
smith^^  Afisociafiov. 


Dull   or   poorly   ground   tools   restrict    the  output    of  a    ma 
chine,  waste  power,  turn  out  an  inferior  grade  of  work  and 
shorten  the  life  of  the  machine  l)ecause  of  the  greater  amoun* 
of  power  required. 
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PASSENGER   CAR   REPAIR    SHOP. 


Tilt:  airciiijjeiiifiit  of  til''  passt-iij;*'!-  car  i»'pair  shoii  of  tlie 
I  u.ke  Sliui'f  (ft  Michigan  ^^uiitlxMii  itailway  at  Coiliuwuud  i^ 
shown  pii  the  aceompaiiyini;  drawin;;.  In  this  shop  80  ft.  of  the 
.--oiith  eml  is  partitioned  off  and  sut)-dividfd  to  acconimodai<- 
three  impoiiaut  dei)artnitMiis.  the  tin  and  pipe  shop,  tiie  bia.-s 
tinishinK  and  laoqticring  dcpartnu-nt,  and  the  upholstering  d»'- 
partuient,  including  the  cuHhion  rlfaning.  d>>'ing  and  dryii;^ 
work. 
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mill.,  is  located  in  front  of  the  yroiip  and  drives  tlie  two  shaftts 
au  well  as  the  blower  Ity  an  interesting  arrangement  of  puI 
leys  so  as  to  use  a  single  belt;  this  may  be  iinderstoo«l  from 
tlie  cross  section  view  of  llie  group  al  AH.  The  belt  passes 
over  the  blower  ptilley,  then  wraps  back  to  the  nearest  shati 
pulley,  and  from  there  to  the  further  shaft  pulley  and  back, 
in  this  way  the  purpose  of  the  drive  is  fulfilled — the  shafts 
are  operated  in  o|)posiie  dirertioi»s,  and  moreover  the  driven 
P»illeys  each  have  a  niu«li  larger  arc  of  belt  contact  than  the.\ 
<ould  otherwise  possibly  have.  This  drive  works  very  smooth- 
ly and  satisfactorily. 

The  dust  collecting  system  has  proved  a  very  efficient  ami 
helpful  factor  in  the  operation  of  this  department.     Each  buff 
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'i'lie  arian,t;eiiieni  of  tlie 
ittilling  wheels  in  the  brass 
liiii^ihinir  id»)m    is   remarK 
iiltle  not  only   for  its  com- 
pactness    and     simi)licity. 
but    also   for   the  ,  eon-ven- 
ieTiie     to     the     workmen 
This  Is  liest    shown   in   the 
il<  lail   view   and   the  pliolo- 
uiaj.h      of      I  he      tinisliing 
room,    jnesenied    herewith. 
There    are    four    twu-wheel 
IniHing   stands,   bx  a te«l    .">>.> 
ft.  apart  he"  Ween  centres  of 

-i)i>iilles.  Ueiween  them  are  arranged  the  two  driving  shafts, 
uhicli  ttirii  in  o|)iK)siie  directions  as  is  recpiired:  these  sliafts 
,ire  eai:ri«Ml  in  tU»4»r-stand  bearings.  IS  ins.  above  the  floor. 
There  a'Hp  tWp  exhausting  blowers,  used  \w  ;hls  uroup  for  the 
|.urpo.«ie  of  11'iM.oving  the  dnst  and  lint  from  the  buffs,  whiih 
are  l««ated  at  the  renter  of  the  group,  between  the  two  shafts 
and  itpposite  the  motor. 

The  driving  motor,  which  is  a  lOh.p.  Crocker-Wheeler  direct- 
current  machine,  operating  at  constant  speed  of  850  revs,  per 
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is  constantly  served  wliile  in  operation  by  an  exhaust  suction, 
BO  that    the  obnoxious   dust   from   bufhiig   l)rass    is   ronslantly 
removed  from  the  operator;  this  not  only  makes  the  work  much 
more  (omfortable  for  the  workmen,  but  also  keeps  the  room 
clean  at  ail   times.     The  dust  is  delivered   from   the  two  ex 
liausters  up  through   the   roof  to  a  centrifugal   dust  collector, 
which  also  serves  the  cushion  cleaning  and  hair  ))icking  ma 
chinery  in  the  next  room. 
The  photograph  of  the  brass  finishing  equipment  is  algo  of 
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interest  iu  that  it  shows  at  the  rear  the  arrangemeut  of  ven- 
ilaiing  hood  over  the  cleaning  and  washing  vats  to  carry  off 
lie  fumes  from  the  acids,  etc.  Next  lo  this  at  the  right  may 
:,e  seen  the  lacquering  closets,  which  have  special  ventilation 
!()  protect  the  worKuicn  from  the  disagreeable  smell  of  lacquer 
;»s  far  as  possible,  lieyond  in  the  corner  of  the  room  is  the 
iraking  oven  where  the  freshly  lacquered  pieces  are  baked 
ihoroughly  by  a  slow  heat;  the  heat  !s  supplied  by  steam  coils 
around  the  walls  and  the  walls  are  carefully  insulated  by  a 
-pecial  asbestos  sheet  construction. 

The  west  half  of  this  portion  of  the  jiassenger  car  repair 
>!h)p  is  occupied  by  the  upholstering  department.  This  con- 
-isis  of  a  large  main  work  room.  40  tt.  by  S<i  ft.,  with  a  gal- 
lery extending  around  its  north  and  east  .sides,  in  which  the 
lefltting  and  sewing  work  upon  the  cushions  is  done.  Beyond 
I  his  room  to  the  east  is  the  cleaning  room,  which  contains  a 
■  ushion  whii)ping  and  cleaning  machine  and  the  apparatuis  for 


DIES  AND  FORMERS  FOR  BULLDOZERS. 
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There  is  uo  quesliouihg  the  fa«-t  thai  an  tip.scitiiig  ui;i«hin<-, 
or  bulldozer,  is  an  fsseutial  fatlor  in  an  up-io-ilate  bhi«ksiuilh 
shoi).  The  yossibiliiies  ot  th'-se  machi».es  are  UHliUii'ed;  the 
articles  thai  cau  be  made  on  them  are  i<»o  miuieious  to  juen- 
liou.  We  hear  considerable  talk  abt-ur  doing  work  with  "one 
stroke  of  the  machine."  1  am  not  so  much  an  advcMatc  of  the 
••(jne  stroke"  idea  as  of  the  o»e  heal  idt^a.  1  iM'^eye  in  doing 
just  as  njuch  as  possilile  in  "one  heat."  .Formers  and  dies 
made  to  ^'oniplete  some  article*;  in  'one  sti^ijfet*  art?  afH  lo  lie- 
come  .*<o  com  pi  it  at  eil  that  th.'  cost  of  making  and  mainTain 
ing  wotild  be  quite  considerable.  We  niak»-  some  aiiiib'.--. 
such  as  brake  mast  rests,  dead  lerer  guides,  ladder  at e|>s  or 
grab  iMns,  with  tw»  oi-  three  stf-^okes  .oj;  tli*r  luarhin**.  but 
alway.s  with  one  htsii.  The  !;r«-.iti'sl  tfotibU-  we  •  \perielice  In' 
wii.Ji  the  auaUty  of'  M"**"  furn'.shed  by  the  purchasing  depart 
--":'/.  xi  •  meiit.  We  nfver  know  what  kind 
of  iroa  We  bAv*  uWil  *e^  <M>^ 
work  it,  and  .von  can  inijigine  wba" 
Ave  think,  yes,  even  say.  when  'WHi 
come  to  work  a  lot  «d"  lioi  short  iron 
on  the  bulldozer.  A*>  to  the  manner 
of  originating  these  rtie.s  and  form- 
ers, we  should  n»'vcr  lose  .sight  n\ 
tlie  "man  iM'hind  the  gun,"  Th«' 
men  ope  rating  these  nia«]>ines  know 
ftow  and  what  thty  rail.rto.  I  liavc 
ireceived  .sonu-  valuable  hinif>  fron> 
these  men,  and  iM-lieve  in  tncourav 
ing  these  snggest  inB«  as';  nni<4i  ;i  » 
possible,  and  when  the  di<»  |«.ia  k"*- 
cess  don't  always"  say  I  made  tit  Is, 
but,  rather.  We  made  this:  it  costs 
no  more  and  pays  w;«'ll.  As  to  the 
quality  of  :the  work  done  on  these 
niachines:  ;I;  mrt  a  jnaster  bla4'k- 
smiih  a  day  or  two  after  our  con- 
vention   last 


year    who    «ont«-.nded 
that  bent  hooks  on  anh  liars  wier*» 


DET.VIL   Vl.KS    OF  THE    SOUTH   E>'D  OK   TliP  i'A.SS+:N<:KR   CAR  RKl'.\IR    SHOP, 


washing,  as  well  as  also  dyeing,  tire  cushloii^.       The  drj^ln^^^^^ 
room  adjoins  this  to  the  north.     Above  the  cleaning  room  is 
tho  hair-picking  room  in   which  is  located  the  machinery  for 
])icking  and  renovating  the  hair  used  for  st'tffihgoush ions. 


were    bent 
conclusive. 


and 
and 


F.<)(  u \ioTi\ K  Tf;sT  Com MtTTEE.— The  advisory  <-oiumii tee,  rep- 
resenting various  s(ientitic  and  techni<al  interests  in  the  loco- 
motive tests  at  tlie  St.  Louis  PLxposiiion.  has  completed  its 
work  and  has  expressed  its  appre<iation  of  the  action  of 
ilie  Pennsylvania  R;>.ilroad  for  the  te.sting  plant  and  all  it 
stands  for  and  specialh  iiieuiioning  Messrs.  '  .1.  J.  Turs  »r,  T. 
\.  Ely.  F.  1).  Casanave.  A.  W.  Cibbs,  A.  S.  Vojjt,  E  D,  "^Isou 
and  Ci.  L.  Wail  for  their  sttitpoit.  co-operation  an-J  fl't-nt  as- 
sistance. This  ai  tioii  on  the  pa  it  of  the  c  n-'.'|tr<"e  IS  appro- 
priate and  ])leasing  to  all  ihosc^  who  knov.'  .he  services  which 
bav«'  been  renrh  rod  to  the  railroad  world   throtigh   these  tests. 


I'liiiKi  (HON  JMrijoMHkiKNrs.— There  is  very  little  knowledge 
ilial  can  yield  larger,  immediate  dividends  than  <'ontinuoiis  and 
icljjible  inforniatioii  abdiii  ijeiails.  Troubh'some"?  YeaU/  :f!K- 
peijsive?  .Also.  > cs.  Mut  l>y  obtaining  and  utilizing  this  in- 
formation so  as  to  i!>i|>rove  both  machine  and  man  otrtimt,  otir 
<|fTi(  i;ils  have  been  able  lo  icdiice  limes  over  |o  per  cent.,  audio 
make  a«tnal  .savings  anywhere  froc..  :;.">  )>ei-  eeiii.  t»»  iOO  jier 
<  ent.  on  ail  «'nrrent  operations  so  «oni  rolled.  Mr.  Ilanimjton 
Kmrrsnn.  ^\'estcru   T?aiJiray  X'lni). 


better  than  upset  hooks.  After  re- 
mrning  home  I  liad  one  of  the  re- 
j»air  men  ke+'p  count  of  arch  har.s 
rei»aired  on  account  of  ci^acked 
hooks,  and  the  r««?ult  was  that  out 
of  twent  y-ei«cht  hooks  t  w  ent y-t  wo 
six  np.spt.  This,  T  think,  is  evidenic 
no  more  need  be  sjiid  ou  this  score. 
W('  ha\^  recently  experimented  with  chille*!  cast  iron  dies  for 
the  up.sef  I  ing  machine  with  very  good  re.csnlts,  and  I  believe 
with  a  savitig  to  the  company.  We  have  eniivly  eliminated 
machine  work  on  the.se  dies,  using  Ihem  just  as  they  come 
from  the  foundry.  There  is  one  article  in  particular  that  I 
might  mention,  and  that  is  ladder  steps  or  grab  irons.  The 
New  York  Central  lines  hav  i-«»cently  adopted  •''i-in.  ladder 
steps  as  a  stjindard:  also  the  inspector  of  safety  apidiance.s 
requires  grab  irons  pbued  oh  the  fonr  corn<>rs  of  all  cars. 
This  meant  the  making  of  thonsjinds  Of  grab  irons,  and.  nat- 
urally, the  question  of  dies  and  headers  bec.inre  a  seiiou?  oiie. 
Formerlv  these  dies  w^re  tnade  of  machjjio  ste<'I  .-mhI  the 
header  of  tool  ste<d— liie  tiptc  require*!  to  mako  iheni  Ix-jng 
qtiite  considerable.  We  had  patterns  made  for  dies  and  hfad- 
ers,  the  chills  ; were  finished  in  otir  maHtine  shop  an<l  fur- 
ni.shed  the  foundry.  These  <:istinus  ar«'  obtained  for  a  pri<'e 
of  grey  iron.  \o  machine  wnrfv  is  reqnirfHl.  and  they  give 
the  best  of  results,  being  better  even  than  the  machin«*  or  tool 
steel  formerl.v  used^— ir.  J.  Sfctfffr.  \qfh.iial  /fnthf^i'f  liliv  I. 
«?»»i/l*'  A*spctO/»oit.      . ;. ,  ir 


Oull  or   poorlj'   ground    fools    n'stri«t    ihV'  oirtimt    «)f   a    ni.i 
chitie,  waste  power,  turn  out  an  inferior  grade  of  .worli.aani 
shorten  the  life  of  the  machine  he<-ause  of  the  greatoi"  aunMni' 
(if  power  reqttired.  . 
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WATER  TUBE  LOCOMOTIVE  BOILER. 


Pabis,  Lyoxs  and  Meditebbanean  Railway. 


This  boiler  seems  to  be  successful  and  it  is  worthy  of  record 
because  of  an  increased  interest  in  water  tube  boiler  possi- 
bilities for  locomotives.  The  design  is  by  Mr.  J.  Robert  of  the 
Algerian  system  of  the  Paris,  Lyons  and  Mediterranean  Rail- 
way. There  are  two  horizontal  drums,  the  larger  being  over 
the  smaller  one.  These  provide  water  and  steam  space  and 
they  are  connected  by  curved  tubes  2.6  in.  in  diameter,  ex- 
panded into  both  drums.  Three  thimbles  connect  the  two 
drums  as  shown   Jn  the  engraving.     From   the  rear  end  of 


In  order  to  facilitate  cleauing  ihe  water  tubes,  two 
blower  pipes  extend  through  the  central  space  and 
pierce  the  two  forward  thimbles  which  connect  the 
drums.  These  pipes  have  many  apertures  through 
which  jets  of  steam  are  blown  in  inclined  directions  against 
the  water  tubes  for  the  removal  of  soot  and  ashes.  The 
valve  for  these  pipes  is  located  in  the  cab. 

When  first  applied,  in  February,  1904,  the  boiler  had  copper 
tubes,  but  these  have  been  replaced  by  steel.  Experience  has 
shown  little  trouble  with  mud  in  the  drums,  but  scale  formed 
in  the  tubes  has  required  removal  by  brushes,  hammers  and 
tube  cleaners  on  flexible  shafts.  This  boiler  is  said  to  steam 
freely  and  raise  steam  rapidly. 


LONGITUDINAX,   SECTION. 


SECTION    AT  SECTION   AT 

TBUCK   AND  BOILER.     DRIVING   AXLE 


SECTIONAL  PLAN.  SECTION  SECTIf)N 

FBr)NT  OK  FIBEIW)X.    ItEIII.ND  FIRK»M»X. 
WATER  TrnK  L(»rOMOTIVK   lUllI.KR — I'AKIS,  I.VONS   &   MKOrrERRANEAN  RAILWAY. 


th«  lowtT  drum  circulating  i)ii)es  connect  with  headers  below 
the  level  of  the  grates.  These  headers  are  connected  with 
the  upper  drum  by  a  series  of  tubes  placed  close  together 
and  forming  the  inside  shell  of  the  firebox,  the  tubes  being 
covered  with  a  thin  steel  plate  as  an  outside  envelope. 

According  to  a  descriptive  article  by  Mr.  Sausoll  in  the 
Revue  Generale  des  Chemins  de  Fer,  from  which  this  de- 
scription is  taken,  this  boiler  was  applied  to  a  2-8-0  freight 
locomotive,  one  of  a  class  of  which  the  following  table  gives 
the  leading  characteristics: 

Plain  Water 

Boiler.  Tube. 

Co-st  of  boiler  itself $5,000  $4,250 

Heating  purfafp,  firebox 105  sq.   ft.  166  sq.   ft 

Heating  surface,   tubes 1,146  sq.  ft.  1,043  sq.    ft. 

Heating    surface,    drums 74  sq.   ft. 

Heating   surface,    total 1.251   sq.  ft.  1.283   sq.    ft 

Weight  of  boiler,   full i  .vv. .  .  .  18.5  tons.  19.3    tons 

Weight  of  boiler,  empty^ 15  tons.  13.5   tons. 

r.rate  area 19.8  sq.   ft.  20  8  sq.  ft. 

Tuhe.s,    number 208  616 

Tube>.   outside  diameter V...... 2  1ns.  2.6   ins. 

Tubes,   length V 12  ft 

Capacity  of  boiler 2U   cu.    ft.  300  ru.   ft. 

Volume  of  water  at  -working  level 166  en.  ft  248.9  cu.  ft. 


J906  MASTER  CAR  BUILDERS'  AND  MASTER 
MECHANICS'   CONVENTION. 


Mr.  L.  B.  Sherman,  secretary  of  the  Railway  Sujtply  Men 
announces  that  the  location  of  the  next  convention  of  the 
Master  Car  Builders'  and  Master  Mechanics'  Associations  will 
be  determined  by  the  following  gentlemen:  Mr.  A.  E.  Mitchell, 
superintendent  of  motive  power  of  the  Lehigh  Valley  R.  R.,  S. 
Bethlehem,  Pa.;  Mr.  G.  W.  Wildin,  mechanical  superintendent 
Erie  Railroad,  Meadville,  Pa.,  and  Mr.  F.  K.  Shults,  represent- 
ing the  Supply  Mens'  Association,  whose  address  is  95  Liberty 
street.  New  York.  Mr.  Shults  is  chairman  of  this  committee 
and  all  communications  should  be  addressed  to  him  in  care  of 
the  Camel  Company,  95  Liberty  Street,  New  York. 


Ei.K.tTRic  Co.MMKRciAL  Wa(;ons. — The  Automohile  BuUder.  of 
Cleveland,  estimates  that  the  number  of  electric  commercial 
wagons  now  in  actual  service  in  this  country  can  be  conserva- 
tively placed  at  four  thousand. 
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OPERATION  OF  THE   McKEES  ROCKS  SHOPS' 
POWER  PLANT. 


A  few  points  in  connection  with  the  compact  and  efficient 
power  plant  for  the  McKees  Rocks  shops  of  the  Pittsburgh  & 
Lake  Erie  Railroad  may  be  of  interest.     This  plant  is  thor- 
oughly up  to  date  in  almost  every  respect.     It  embodies  a  great 
many  of  the  best  features  in  power  plant  design.    The  build- 
ing is  77  X  100  X  50  ft.  high  from  the  basement  floor.    Most 
of  the  pumps  are  in  the  basement.     The  main  floor  Is  divided 
by  a  brick  partition  wall  into  engine  room  and  boiler  room. 
The  boilers  are  six  Babcock  &  Wilcox  264  h.p.  each,  nominal 
rating.    They  are,  however,  worked  much  above  this  rating. 
A  load  of  1,800  b.h.p.  has  been  carried  for  several  hours  on 
four  boilers.     It  was  calculated  that  five  boilers  would  at  any 
time  be  suflBcient  to  take  care  of  the  load,  leaving  one  for 
spare.     In  connection  with  these  boilers,  I  may  say  that  we 
had  a   great  amount  of   trouble   at  first   from   burning    out 
tubes,   56   tubes  requiring  to   be   replaced    in  three   months. 
When  the  water  softening  plant   was   installed   and   in   good 
working  order  the  trouble  ceased,  and  now  the  tubes  remain 
almost  as  clean  as  the  day  they  were  installed.    The  coal  and 
ashes  are  handled  by  machinery,  the  coal  is  dumped  from  hop- 
per cars  through  a  grating  to  a  hopper  beneath,  whence   it 
is  hoisted  by  endless  chain  or  conveyor  to  top  of  building;  it 
is  there  dumped  on  a  horizontal  conveyor,  which  deposits  it 
at  points  desired  in  the  storage  bins,  when  it  flows  by  gravity 
to  stoker  hopper.    The  ashes  are  handled  from  the  basement 
by  the  same  machinery  and  are  dumped  into  a  storage   bin 
directly  over  the  track,  thence  into  hopper  cars  beneath.    Coal 
capacity  Is  200  tons;  ash  capacity,  2,000  cu.  ft.    The  engines 
installed  are  four  14  x  24  x  14  Westinghouse  compound  en- 
gines, 280  r.p.m.,  about  250  h.p.     Generators  are  of  the  direct 
connected  Westinghouse,  150  k.w.  capacity,  240  volts.       The 
switchboard  is  an  18  panel  board,  consisting  of  four  generator 
panels,  one  load   panel,  five  incandescent  light  and  constant 
speed   motor  panels,  three  arc  light  panels  and  five  variable 
speed   motor   panels.     There   are   fifteen   pumps,   which    cover 
every   purpose  and  are   of   various  capacities,   from  a   50-gal. 
'  test  pressure   pump  to  a   1,000-gal.  cold  water  supply   pump. 
Five  of  the  pumps  are   motor  driven  centrifugal   or  turbine 
pumps. 

The  two  air  compressors  are  each  capable  of  compressing 
1,000  cu.  ft.  of  free  air  per  minute  to  100  lbs.  pressure.  There 
are  also  what  are  termed  balancers  or  motor  generators  to  split 
the  240-volt  circuit  into  two  120-volt  circuits  for  the  arc  light- 
ing and  six  voltages  from  40  to  240  for  the  variable  speed 
motors. 

The  power  plant  takes  care  of  the  heating  of  the  whole 
system  of  buildings,  some  of  the  buildings  being  half  a  mile 
from  the  power  house.  The  heating  is  performed  by  circu- 
lating hot  water  through  large  heating  coils  in  the  various 
buildmgs,  from  which  the  heat  is  extracted  by  the  air  forced 
over  them  by  fans.  The  temperature  in  all  the  buildings  is 
controlled  in  the  power  house  by  raising  or  lowering  the  tem- 
perature of  the  water,  which  can  be  done  at  will.  The  water 
is  heated  in  the  power  house  in  large  heaters  by  means  of 
exhaust  steam  supplemented  by  live  steam,  and  is  circulated 
through  the  system  by  two  centrifugal  pumps.  It  is  expected 
that  the  heating  load  in  10-deg.  weather  will,  when  all  the 
buildings  are  up,  be  about  40,000,000  b.t.u.  per  hour,  40  per 
cent,  of  thia  being  taken  care  of  by  the  exhaust  steam.  The 
steam  pressure  carried  is  150  lbs.,  voltage  250  volts  d.c,  water 
pressure,  general  service,  SO  lbs.;  fire  service,  100  lbs.;  hot 
water  supply,  125  lbs.:  test  pressure,  anything  up  to  400  lbs. 
About  4,000,000  gals,  of  water  are  used  per  week,  and  as  95 
per  cent,  of  this  is  double  pumped,  the  pumps  handle  about 
8,000,000  gals,  a  week. 

The  force  at  the  power  house  consists  of  a  superintendent 
who  has  charge  of  the  men  on  three  tricks,  each  trick  con- 
sisting of  one  engineer,  one  oiler  and  one  fireman;  in  addi- 
tion, there  are  during  the  daytime  two  extra  helpers.    This  is 


a  very  small  force  of  men,  and  the  good  results  can  only  be 
accomplished  on  account  of  the  large  number  of  labor-saving 
de\iees  installed  and  the  care  and  forethought  expended  on 
the  original  design.  The  plant  is  not  yet  worked  to  the  limit, 
as  several  new  buildings  have  yet  to  go  up,  but  from  present 
appearances  it  would  seem  that  it  will  accomplish  what  it  was 
designed  for.  The  plant  is  sometimes  criticised  on  account 
of  the  small  electric  units  used,  but  the  load  varies  ver>' 
greatly.  On  summer  nights  one  generator  is  sufficient  to 
carry  the  load,  while  on  dark  days  in  winter  all  four  gen- 
erators are  in  service. 

In  proportioning  the  cost  everything  is  based  pro  rata  on 
the  actual  steam  consumption,  the  steam  consumption  in  most 
cases  being  based  on  result  of  tests.  An  extract  from  the  1904 
yearly  report  is  as  follows: 

Pittsburgh  &  Lake  Erie  Railr'^ao  Company,   McKeks   Rocks 

Power  Plant. 

Monthly 

Total.  Average. 

Steam     Pressure,     Pounds 148-3 

Coal   Consumption: 

Cars,    total    i.-^.;.. 2r,ty  22.08 

Pounds,     total..:...*;.........,,,..,,,...    22.724,400  1.893,700 

Poub46    per    hour.  ..  ^.. ,-.  i  •.'■;.'•. '..v»Vi. 2.592.1 

-AsheC   cars     loaded.....:....:...... 42  3.5* 

Water  Evaporated : 

Gallons,    total     20.910.000  1,742.500 

Pounds    per    hour 19.3732 

Pounds  per  hcur  per  lbs.  of  coal : 

Actual     ,v, .;,..  7.475 

From    and    at    212    deg ;,-.V,  ;  8.662 

Boiler    h.-p.     developed 645  8 

•Ashes  were  13  per  cent,  by  weight  of  the  coal. 

EXPtXSES. 

...      .,.      ^.     .-  Percent 

Wages      ...■;;=.*.,\..;;<vVj,',v";4*. $10,274.95  $856  25  5027 

Supplies      ......,.:.......,..  ;^ 1,861.43  155.11  9.11 

Machine     Repairs     .;>.>.......•.  1.48354  12363  7.26 

Coal     ...,,>..,. .»v.*>..i., .      6,817.62  568.14  33.36 

Total     .  . .:" ! . . .  ..: . '.  .$20,437.54       $1,703.13  100  00 

GENERAL   DISTRIBUTION. 

Heating     .'V....,/.v.:..-.. $3,208.01  $267.34  17  00 

Compressed   Air    .'.i„'..;Vi  .J-.V. 5,464.66  455.39  26.31 

Lighting     :VVv^  ■.'..,;.., 2,255.20  187.93  1110 

Pumping     .;.....:*.;.  ...i. 4,779.69  .^98.31  22.78 

Machine    Tools,    etc. .  ..i,  . . .  i..  . . . .  ,.-^   3,602.66  300.22  17  32 

Locomotive   Filling    .................  .L      1,127.32  93.94  5.49 

Total"'  :v:/V>V^.i;vW..C. $20,437.54        $1,703.13  100  00 

RATES 

Co-t    in    cents,    per                                                             Maintenance.  •Total. 

n.  II.   p.   Hour,  develcped .W.  »-.*i,.;^  .  •      0.367  u  752 

K.    \V.    Hour .  .......i.. ..;,;.  .      0  628  1.2SR 

H.     p.     Hour,    electric ,.  .v,  .  .^-.. ; ..  .  .      0.469  .962 

1,000    Cu.    Ft.    free    air,    corap.  ..'....".•',.';;-..  .      169."  :5.474 

•Rased  on    cost   of   plant   of   $165,000,    5    per   «ent.    iiUer«>«t   and    8 
per    cent,    depreciation. 

[Editob'.s  Note. — A  detailed  description  of  the  power  plant 
will  be  found  in  the  May,  1904,  issue  of  this  journal,  page  169. 
The  above  article  is  taken  from  a  paper  read  before  the  Engi- 
neei-s'  Society  of  Western  Pennsylvania  by  Mr.  G.  M.  Camp- 
bell, electrical  engineer  of  the  Pittsburgh  &  Lake  Erie  Rail- 
road.] 


In  passing  through  a  large  railroad  shop  one  day  during 
the  recent  hot  spell  the  writer  noticed  a  unique  advantage 
which  was  being  taken  of  an  individual  motor-driven  machine 
tool.  The  motor  was  mounted  above  the  headstock  of  a  .Tones 
&  Lanison  turret  lathe,  and  the  machine  operator  had  fastened 
a  small  fan  to  the  end  of  the  armature  shaft,  so  that  a  cool 
breeze  was  directed  upon  him  while  the  machine  was  in  oi)era- 
tion. 


VAC.VTIOX.S. — "The  summer  vacation  is  one  of  the  most  use- 
ful of  business  customs,"  declared  an  employer.  "By  means  of 
vacations  the  employer  gets  a  line  on  his  men.  For  instance, 
Mr.  A  is  away  two  weeks  and  his  work  is  done  by  young  B, 
who  accomplishes  more  and  makes  suggestions  that  are  worth 
following.  That  means  that  A's  department  is  going  to  turn 
out  more  work  from  that  time  on.  Then  perhaps  old  C  lakes 
a  month  and  leaves  his  assistant  in  charge.  If  things  go  to 
l)ieces  it  means  that  C  needs  a  new  assistant  or  that  C  is 
selfish  about  developing  a  possible  successor.  In  any  case  we 
have  learned  something  mighty  interesting  and  useful." — 
X.  y.  Sun. 
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FIG.    2 — TRAVELING    TROLLEY    RUNNING    OFF    THE    TRANSFER    BRIIXiE    ON  TO  ONE  OF  THE   SPUR  TRACKS. 
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"I   \\  VIK'V. 
FIG.    1 — ARRANGEMENT    OF    TRAVELING    TROLLEYS    AXI)    HOISTS    AT    THE   RAMAPO   IRON     WORKS. 


ELECTRIC  TRAVELING  HOISTS. 


>n  iiu'xpensive  system  of  traveling  cranes  for  handling 
loads  from  IV^  to  5  tons,  and  which  is  admirably  adapted  for 
use  in  railroad  storehouses  and  scrap  yards,  has  been  installed 
at  the  Raniapo  Iron  Works,  N'iagara  Falls,  N.  Y.  The  trolleys 
and  hoists  rnn  on  the  lower  flanges  of  a  single  I  beam,  and  it 
is  thus  possible  to  install  this  arrangement  In  places  where  it 
would  1)6  impossible  to  arrange  for  regular  crane  runways,  and 
it  is  very  much  less  expensive.  The  traveling  trolleys  may  be 
run  off  the  transfer  bridge  on  to  the  single  I  beam  tracks. 


which  may  be  arranged  In  almost  an  endless  variety  of  ways, 
making  it  possible  to  carry  the  load  to  any  point  in  an  extensive 
plant.  As  an  illustration,  the  diagram  in  Fig.  1  shows  some 
of  the  combinations  which  are  used  at  the  Ramapo  Iron 
Works.  The  transfer  bridge  operates  over  the  middle  bay  of 
the  shop,  running  out  at  one  end  over  the  two  railroad  sidings. 
The  trolley  on  this  traveling  crane  may  be  run  off  on  to 
another  crane  in  the  gallery  to  the  right  of  the  main  bay  in 
the  cross  sectional  elevation,  or  it  may  be  run  on  to  the  spur 
tracks  in  the  gallery  to  the  left.  One  of  these  spur  tracks  runs 
to  another  building;   two  of  them  extend  out  over  the  rail- 
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r  .ad  siding;  two  others  extend  over  the  gallery  and  one  curves 
u  ound  and  runs  lengthwise  of  the  gallery. 

!i'ig.  2  shows  the  traveling  trolley  as  it  is  about  to  leave  the 
I  nsfer  crane  to  run  onto  one  of  the  spur  tracks.  The  cage 
I:  the  operator  is  attached  to  the  trolley,  so  that  the  operator 
i  always  with  the  load.  In  transferring  the  trolley  it  is  only 
;•  cessary  to  move  the  transfer  table  in  line  with  any  one  of 
t  e  spur  tracks.  An  independent  motor  drive  through  a  train 
,  gearing  is  used  for  traversing  the  trolley  along  the  track 
;,.:d  only  two  conductor  wires  are  required  for  each  spur  track. 
'".  iie  trolley  may  be  provided  with  swivel  trucks  to  allow  it  to 

I  itt  around  curves  of  from  12  to  20  ft  radius.  When  the 
tiansfer  bridge  is  used  it  is  operated  by  a  separate  motor,  con- 

I I  oiled  from  the  operator's  cage  on  the  trolley.  A  set  of  stops 
is  provided  for  the  transfer  bridge  and  spur  tracks,  so  as  to 
prevent  the  trolley  from  running  off  the  track. 


STARTING  A  STEAM  TURBINE. 


FIO.  3 RILES  ELECTBIC  TBAVELTNG  TROLLET. 

If  the  nature  of  the  plant  is  such  that  the  traveling  crane, 
w  liich,  in  this  instance,  acts  as  a  transfer  table,  is  not  required, 
it  would  be  very  easy  to  arrange  a  series  of  the  I-beam  tracks, 
•\liich  could  be  connected  by  switches,  and  it  would  thus  be 
I'ossible  to  arrange  to  transfer  loads  from  one  part  of  a  plant 
'o  the  other.  Such  a  system  could  readily  be  extended  from 
Mine  to  time  to  meet  the  growing  demands,  and  could  readily 
'•e  adopted  for  almost  any  purpose.  These  traveling  hoists  and 
rolleys  are  made  by  the  Niles-Bement-Pond  Company,  111 
!  5  road  way.  New  York. 


Condensing  Versus  Non-Condensing  Plants. — It  is  generally 
assumed  that  a  low  water  rate  condensing  plant  is  more  eco- 
nomical than  a  non-condensing  one  where  the  rate  is  higher, 
•»"t  such  Is  not  always  the  case.  If  all  the  heat  In  the  ex- 
haust steam  can  be  made  use  of,  then  relatively  inefficient 
l>ut  low  cost  engines  would,  when  interest  and  depreciation 
as  Well  as  the  coal  pile  are  considered,  be  the  cheapest  to  In- 
stall and  maintain.  If  steam  from  the  boiler  Is  eventually 
di-scarded  as  water  and  at  the  same  time  the  feed  water  enters 
'he  boiler  at  or  near  212  degs.,  what  more  could  be  desired 
or  obtained?  I  have  in  mind  a  non-condensing  plant  of  2,000 
b.h.p.,  which  in  winter  uses  every  ounce  of  exhaust  steam 
and  In  summer  a  very  large  percentage  of  it.  That  plant  is 
working  very  economically,  though  the  engines  and  pumps 
installed  have  a  high  water  rate. — G.  M.  Campbell,  Engineers' 
Society  of  Western  Pennsylvania. 


In  his  recent  paper  before  the  American  Society  of  Me- 
chanical Engineers  Mr.  A.  S.  Mann  described  the  starting  ol 
turbines  in  a  power  station  as  follows: 

At  the  sound  of  the  whistle  the  water-tender  slai  ts  a  blower 
on  the  extra  row  of  boilers;  all  blast  dampers  are  opened  up 
and  all  stokers  are  allowed  to  feed  at  the  maximum  rate. 
Each  fireman  dumps  his  free  ash  and  bars  over  his  red  fire. 
The  man  in  charge  of  the  coal  and  ash  conveyor  starts  the 
pressure  pump  for  step  bearings.  One  of  the  turbine  men 
starts  the  exciter  which  supplies  current  to  the  auxiliaries 
beside  its  field  current;  a  second  turbine  man  starts  the  cir- 
culating pump  and  then  his  turbine.  The  hot-well  pump  and 
the  air  pump  are  started  by  the  oiler.  These  movements  lake 
place  simultaneously.  The  force  is  organized  upon  the  lines 
that  obtain  in  a  fire  station;  each  man  has  his 
specific  duty,  and  after  performing  it  looks  to  see 
that  there  is  nothing  more  for  him  to  do  Only 
a  few  seconds  elapse  between  starting  the  first 
pump  and  starting  the  first  turbine. 

The  turbine  throttle  is  opened  as  fast  as  an  S-in. 
steam  valve  can  be  opened  without  endangering 
the  steam  piping  system.  It  is  not  considered 
advisable  to  open  the  throttle  valve  as  fast  as  a 
man's  strength  will  permit,  but  If  nothing  un- 
usual occurs  in  the  pipe  line  sentiment  does  not 
spare  the  turbine. 

One  electrician  attends  to  the  switchboard  and 
telephone.  As  soon  as  the  machine  approaches 
speed  the  synchronizing  system  is  cut  in  and  the 
main  switches  are  got  ready.  One  and  one-half 
minutes  will  do  all  the  work  here  outlined,  in- 
cluding the  considerable  time  taken  in  mustering 
the  crew  from  various  parts  of  the  building. 

Manipulating  an  engine  regulator  so  that  it  shall 
be  at  a  precise  speed  and  at  an  exact  phase  re- 
lationship from  some  other  machine,  not  more 
than  l-1500th  part  of  a  secoud  removed  from  it, 
is  no  matter  that  can  be  hurried,  and  one  miaute 
is  fast  time  on  such  work.  But  the  whole  thing, 
phasing-in  and  all,  has  been  done  in  2\!.  minutes, 
including  full  load  on  the  tuibine,  which  starts- 
from  a  standstill. 

This  performance  has  been  gone  through  a  grea. 
many  times,  and  our  record  book  shows  that  out  of 
43  such  calls  10  starts  were  made  in  2%  minutes,  IS  in  3  minutes 
and  15  In  3'^  minutes.  We  have  taken  the  time  in  a  iiumJ>er  of 
instances  when  all  the  auxiliaries  have  been  in  motion  and  ii 
only  remained  to  start  the  turbine  and  phase  it  in  on  the  line; 
the  only  valves  to  open  in  such  cases  are  the  throttle  and  one 
small  oil  valve.  The  two  quickest  starts  have  been  made  in 
45  seconds  and  70  seconds,  respectively,  including  phasing-in. 
Others  range  between  1  minute  10  seconds  and  IVj  minutes. 
These  two  quickest  starts  were  made  on  a  turbine  which  had 
stood  for  24  hours  with  the  throttle  valve  shut  tight,  though 
there  was  a  slight  leakage  past  the  seat.  After  the  throttle 
valve  is  off  its  seat  it  is  not  more  than  30  seconds  before  the 
turbine  is  up  to  speed.  A  cross  compound  reciprocating  en- 
gine of  the  four-valve  type,  2,250  h.p.  capacity,  can  be  brought 
up  to  speed  from  a  standstill  in  five  minutes  If  it  is  hot  all 
over.  This  five  minutes  is  to  be  compared  with  the  seventy 
seconds  required  for  the  similar  turbine  operation. 

A  reciprocating  engine,  which  Is  turning  over  slowly  with 
the  throttle  valve  just  off  its  seat  or  with  by-pass  open  and 
having  all  Its  oil  cups  open  and  regulated,  can  be  brought  up 
to  speed,  say  75  turns,  in  2%  minutes.  This  can  be  compared 
with  the  30  seconds  necessary  for  bringing  the  turbine  up 
under  the  same  conditions;  that  Is,  about  one-fifth  the  time 
necessary  for  bringing  up  the  engine. 

If  the  engine  Is  cold  all  over  and  has  all  its  oil  cups  shut 
tight,  all  Its  auxiliaries  quiet,  15  minutes  Is  called  a  rapid 
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ELECTRIC  TRAVELING  HOISTS. 


Ad  ill- \|Mii.-i\f  >\.sifiu  of  iraveling  riiims  lor  liiindling 
'ojul.s  iroin  I  ■•_','•'  •'  'ous.  .-iiui  which  is  adniirnhlv  jiilapied  for 
!iso  in  raiti-on<l  ston'ho»jsos  ah«l  srraiv  ynnls.  has  boon  installed 
at  iho  RaTOjifio  ?r«n"\\%jrks.  Niagara  Falls.  \.  V.  Tlif  trolleys 
.trifl  hojsls  run  on  ihf>  to\v«r  ll;iiiv:es  of  a  sin;rlt  I  luiini.  an<l  It 
is  thus  po-isiMf  to  iiiytall  liiis  arran.ufnM'iu  in  plari-s  where  it 
\v<Mil<i  1»«>  iiiipiissihle  to  arnnm*'  for  r»'Uiilar  <  laiif  niiiwavs,  and 
it  i-  \  ii-y  mueh  "-Bpss  expensivi'  Thi'  iravjlini;  trolleys  may  l»f 
iiiu   o«¥  IhP  transfiM"  bridne  on   to  thf  sinKle   I   beam  tracks. 


which  may  l>e  arranged  in  almost  an  endless  variety  «)f  ways. 
maUinK  it  possible  to  earry  ihe  load  to  any  point  in  an  extensive 
plant.  .As  an  illustration,  the  diasram  in  Fia:.  1  shows  sonip. 
of  the  combinations  which  are  used  at  the  Raniapo  Iron 
Works.  The  transfer  hrid;;e  operates  over  the  middle  bay  of 
the  shop,  ninninp:  out  at  one  end  over  the  two  railroad  sidinus. 
Th"  iiolNy  on  I  his  traveling;  crane  may  be  inr  off  on  to 
another  crane  in  Ihe  gallery  to  the  risrht  of  the  main  bay  in 
the  cro.ss  sectional  elevation,  or  it  may  be  run  on  (o  the  spur 
tracks  in  the  gallery  to  the  left.  On*-  of  those  spur  tracks  runs 
to  another  building;    two  of  them  extend   out    over  the  rail- 
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1  siding;  two  others  extend  over  the  gallery  aud  one  curves 
iiid  and  runs  lengthwise  of  the  gallery. 
ix;.  2  shows  the  traveling  trolley  as  it  is  ahoiit  to  leave  the 
islVr  crane  to  run  onto  one  of  the  spur  tracks.     The  cage 
I  he  operator  is  attached  to  the  trolley,  so  that  the  operator 
Iways  with  the  load.    In  transferring  the  trolley  it  is  only 
essary  to  move  the  transfer  table  in  line  with  any  one  of 
spur  tracks.    An  independent  motor  drive  through  a  train 
rearing  is  used  for  traversing  the  trolley  along  the  track 
1  only  two  conductor  wires  are  required  for  each  spur  track, 
trolley  may  be  provided  with  swivel  trucks  to  allow  it  to 
around  curves  of  from  12  to  20  ft.  radius.     When   the 
ister  bridge  is  used  it  is  operated  by  a  separate  motor,  con- 
lied  from  the  operator's  cage  on  the  trolley.    A  set  of  stops 
provided  for  the  transfer  bridge  and  spur  tracks,  so  as  to 
■out  the  trolley  from  running  off  the  track. 


STARTING   A  STEAM   TURBINE. 


FIG.  3 — MILES  ELKCTBIC  TBAVEr.INr.  TROIXEY. 

11  the  nature  of  the  plant  is  such  that   the  traveling  crane, 

■  uU.  in  this  instance,  acts  as  a  transfer  table,  is  not  required, 
would  be  very  easy  to  arrange  a  series  of  the  I-beam  tracks, 

iiich  could  1)6  connected  by  switches,  and  it  would  thus  be 

"ssil)le  to  arrange  to  transfer  loads  from  one  part  of  a  plant 

the  other.     Such  a  system  could  readily  be  extended  from 

niie  to  time  to  meet  the  growing  demands,  and  could  readily 

■'  adopted  for  almost  any  purpose.    These  traveling  hoists  and 

olleys  are  made  by  the  Niles-Bement-Pond  Company,  111 
Broadway,  New  York.o;-  r-'':-v;'-  • '^''^■^;  ':';."    ■   ■: ■■'-■>■■ -^  ••-'' ""■•' 


ru.M)K.\si.\(;  VERsrs  XoN-CoN  PEN  SING  Pt.AXTR. — It  is  generally 

-sumed  that  a  low  water  rate  condensing  plant  is  more  eco- 

oniical  than  a  non-condensing  one  where  the  rate  is  higher, 

'lit  such  is  not  always  the  case.     If  all  the  heat  in  the  ex- 

ianst  steam   can   be  made  use   of,  then   relatively   inefficient 

lit   low  cost  engines  would,    when    interest   and   depreciation 

■'s  well  as  the  coal  pile  are  considered,  be  the  cheapest  to  in- 

lall   and   maintain.     If  steam   from    the  boiler   is   eventually 

iiscaided  as  water  and  at  the  same  time  the  feed  water  enters 

lio  l»oiler  at   or  near  212   degs.,   what  more  could  be  desired 

"!•  obtained?     I  have  in  min<l  a  non-condensing  plant  of  2,000 

'''>I>..  which   in  winter  uses  every   ounce  of  exhaust  steam 

lid  in  summer  a  very  large  percentage  of  it.     That  f)lant  is 

\\orking  very  economically,   though   the   engines   and    pumps 

installed  have  a  high  water  rate. — G.  Jl,  Campbell,  Engineers" 

■^orietfi  uf  We-ttern  Pennsylvania.     ■}■'/■-'■■:    <:'^^^^^ 


In  his  recent  papei'  before  ili€ .  Americau  Socivly  of  SW 
I'huuical  Engineers  Mr.  A.  S.  .MaUU  describtxl  lUe  sturliu^  ol 
turbines  in  a  power  station  as  loUowis; 

At  the  sound  of  the  whistle  the  wuter-tender  stalls  a  blower 
on  the  extra  row  of  boilers;  all  blast  dampei>  are  opened  up 
and  all  stokers  are  allowed  to  teed  at  the  maximum  rate. 
Each  fireman  dumps  his  free  ash  and  bars  over  his  red  lire. 
The  man  in  charge  of  ihe  <oal  and  ash  t^ouvcyor  starts  the 
pressure  pump  for  siei)  bearings.  One  of  t be.  .turbine  men 
starts  the  exciter  which  supplies  current  to  the  auxiliaries 
beside  its  field  current:  a  .second  turbine  man  starts  the  cir- 
<ulating  pump  and  then  his. turbine.  The  hol-well  pumi*  aud 
the  air  pump  are  started  by  the  oiler.  These  moveniems  take 
place  simultaneously.  The  force  is  organized  upon  the  lines 
».  ,  that  obtain  in  a  fire  station;  each  man  has  his 
specific  duly,  and  after  i)erformiug  it  looks  to  see 
that  there  is  nothing  mote  for  him  to  do  Only 
a  few  seconds  elapse  between  siarlittg  the  first 
jMimp  and  siaiiing  the  first   turbine. 

The  turbine  throttle  is  opened  as  fast  as  au  ^-iu. 
steam  valve  can  be  oi)eued  without  en<laugvriug 
the  sl^am  piping  system! ^  It  is  not  considererl 
advisable  to  open  the  throttle  valve  as  fast  as  a 
man's  strength  will  i>ermit,  but  if  nothing  un 
usual  occurs  in  the  yilje  lin»'  s»niiin<Mit  do.  >  not 
spare  the  turbine.   ;    '• 

One  electrician  attentls  to -the  switchboard  and 
telephone.  As  soon  as  the  machine  api>roa<hes 
speed  the  synchronizing  system  i.s  cut  in  and  iho 
main  switches  are  goi  ready.  One  and  one-half 
minutes  Will  do  all  the  work  her«e  outlined,  in- 
( hiding  the  considerable  time  taken  in  musieiing 
the  crew  from  variou.^  i)arts  oT  the  building. 

.Manipulating  an  engine  regulator  so  that  it  shali 
Ije  at  a  prec-ise  speed  and  at  an  exact  phase  re- 
lation.ship  from  some  other  ma<  hine,  not  mor-- 
than  I-Kiuntji  pan  of  a  seioud  nnu>vf>d  from  iJ, 
is  no  mailer  that  can  be  hurried,  and  v'K'  »ih«uiv 
hs  fast  time  on  such  work.  Itut  the  whole  thiiu; 
phasing-in  and  all,  hsis  been  done  to  2'-j  niini^iev. 
including  full  load  on  the  turbine,  which  gfarU 
from  a  standsiilL 

This  perforinaiue  ha's- been  gone  through  a  grea 
many  times,  and  our  record  b«)ok  shows  that  out  «' 
4:Vsuch  calls  10  slartswere  made  in  2'L'  njfnutes.lN  in  2  minu'e> 
and  l".  in  :5'l  minutes.  We  have  taken  the  time  in  a  iiunib<M-  «  ! 
instances  when  all  the  attxiliaries  hav<'-b<eu  in  nu'tion  and  i' 
only  remained  to  st^rt  the  turldne  ami  phase  It  in  on  the  line: 
the  only  valves  to  open  in  sikh  cases  are  rlietJiroCtle  and  one 
small  oil  valve.  The  two  quiekest  starts  have  1m  en  made  in 
t.')  seconds  and  To  seconds,  resiHJctively,  including  i>ha.<ing-in. 
Others  range  between  1  minute  10  peconds  and  I'j  niintites. 
These  two  quickest  starts  were;inade  oB.a  lurbin*'  which  had 
stood  for  24  hours  with  the  throttle  valye.  shut  tight,  though 
there  was  a  slight  leakage  past  the  seat,  .\fter  the  throttle 
valve  is  off  its  seat  it  is  not  more  than  30  seconds  before  the 
turbine  is  up  to  fq>eed*  A  o«ise -impound  re<i!>ro<-ating  en- 
gine of  the  four-valve  type,  2.250  h,i>- rapacity,  <-an  be  brought 
up  to  speed  from  a  standstill  in  five  minutes  if  it  is  hot  all 
over.  This  five  minutes  is  lo  be  con^'an^il  wiih  the  seventy 
seconds  required   for  the  similar  turbine  operation. 

A  reciprocating  engine,  which  is  turning ^ote^  slowly  with 
the  throttle  valve  just  off  its  sojit  or  with  bypass  oitcn  and 
having  all  its  oil  cups  ojien  and  regulated.  <'an  be  brought  up 
to  speed,  say  7.")  turns,  in  21,2  mintites.  This  i-an  be  compared 
with  the  30  seconds  necessary  for  bringing  the  turbine  np 
under  the  same  conditions:  that  Is,  about  one-fifth  the  time 
necessary  for  bringing  up  the  engine.  ;'  '  v  .• 

If  the  engine  is  cold  all  over  and  has  air  Its  of!  cop^  Bhut 
tight,   all   its  auxiliaries  quiet,  15   minutes   is   calb^   a  rapid 
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start.  Starts  have  been  made  under  such  conditions  In  12 
minutes.  When  we  start  a  cold  turbine  we  open  up  the  valve 
and  let  her  turn,  and  in  two  minutes  we  are  ready  to  bring 
hf'r  up  to  speed,  and  she  will  be  at  speed  in  2^4  minutes, 
dividing  the  engine's  time  by  more  than  four. 


LANDIS  BOLT  CUTTER  HEAD  AND  CHASERS. 


The  construction  of  the  die  head  is  shown  in  Fig.  4.  The 
four  oscillating  spindles,  a,  each  have  two  pins  upon  which 
the  chaser  blocks  are  slipped.  At  &  is  a  central  pinion  bored 
out  to  allow  the  work  to  pass  through  and  engaging  with  a 
short  series  of  teeth  formed  on  each  spindle  a.  Near  the  rear 
end  of  the  pinion  is  fastened  a  disk,  c,  which  is  engaged  at  its 
periphery  by  a  rack  adjusted  by  screw   d  to  set  the   die  to 


The  Landis  bolt  cutter  head  and  chasers,  shown  In  detail 
in  the  accompanying  illustrations,  have  several  notable  feat- 
ures which  makes  it  possible  to  increase  the  capacity  of  a 
bolt  cutter,  at  the  same  time  reducing  the  cost  of  maintenance 
of  the  dies.  The  die  is  composed  of  four  chasers,  as  shown  in 
Fig.  1,  which  are  made  from  flat  pieces  ot  steel  with  the 
threads  which  form  the  teeth  milled  their  entire  length.  The 
chasers  may  be  sharpened  by  a  simple  grinding  operation, 
and  no  annealing,  bobbing  and  retempering  is  necessary. 
They  may  be  repeatedly  sharpened  until  reduced  to  a  very 
short  length.  The  chasers  are  beveled  at  the  front  edge,  and 
the  throat  thus  preserves  a  uniform  shape  after  grinding,  and 


Rut  View  with  EUn^e  A  lleinoved 


Scdioa  OQ  Line  B-B 


StJttion  oo  Line  D-D 
UETAII,   CONSTRTCTION   OF  LAKDIS   DIE  HEAP. 

it  is  at  all  times  possible  to  cut  close  to  the  head  of  the  bolts. 
Each  chaser  is  held  in  a  grooved  block,  and  these"  blocks  are 
carried  by  four  oscillating  spindles,  which  are  geared  together 
in  the  head,  and  are  made  to  operate  simultaneously  to  open 
and  close  the  die  and  to  adjust  it  to  the  proper  size.  A  screw 
with  a  circumferentially  grooved  head  holds  the  chaser  in 
place  by  engaging  the  threads,  clamping  it  rigidly.  An 
adjusting  screw  at  the  other  end  of  the  block  forces  the 
chaser  downward  until  the  piece  becomes  too  small  to  hold. 
In  grinding  the  chasers  the  holder  is  set  on  a  gauge,  which 
may  be  used  in  connection  with  any  ordinary  cutter  grinder. 
The  cutting  is  at  all  times  done  by  the  front  teeth,  while 
the  back  teeth  do  no  cutting,  but  take  a  bearing  on  the  work 
a  little  biicK  of  the  face  nf  the  chasers,  thus  forming  a  perma- 
nent hardened  lead  nut,  whose  bearing  surface  is  renewed  each 
time  the  chaser  Is  ground.  The  clearance  in  the  die  admits 
of  the  highest  possible  cutting  speed.  After  grinding,  the 
chasers  are  set  to  the  proper  position  in  the  holders  by  means 
of  a  gauge.  They  are  set  on  lines  tangent  lo  the  bolt  and  at 
an  angle  to  agree  with  the  pitch  of  the  thread.  This  die 
head  may  readily  be  attached  to  bolt  cutters  otner  than  the 
Landifc-.  The  head  has  no  wearing  surfaces  exposed  to  chips 
and  scale,  and  the  bearings  are  so  arranged  that  any  wear 
which  may  take  place  will  not  affect  the  efficiency  of  the  die. 


1.  IIOI.T  ClITTKB  IIEAU  SHOWING  ONE  HOLUEK  AND  CHASER  REMOVED. 
2.  CHASERS  AND  HOLDERS.  3.  DIE  HEAD  APPLIED  TO  LANDIS 
BOI.r   CUTTER. 

proper  size.  The  rack  is  seated  in  a  ring,  e,  encircling  the 
head;  and  this  ring,  through  toggle  links,  f  (connected  at  one 
end  to  e  and  at  the  other  to  the  body  of  the  device),  is  given 
a  limited  .oscillating  movement  to  operate  pinion,  ft,  and  so 
open  or  <lose  the  chasers.  The  toggle  is  operated  by  ring,  g, 
which  is  moved  back  and  forth  by  lever  and  yoke,  shown  in 
Fig.  3,  this  ring  being  attached  to  a  rack,  h.  meshing  with  a 
pinion,  t,  which  also  meshes  with  rack  teeth  formed  on  the 
head  of  toggle  connection,  ;.  With  ring  g  thrown  back  the 
toggle  pin  is  lifted  to  the  position  shown,  the  links  are  thrown 
out  straight  as  at  /,  and  the  chasers  are  positively  locked  in 
cutting  position.  When  ring  g  Is  slid  forward  again  the  tog- 
gle draws  the  chasers  open.    The  pins  upon  which  the  toggle 
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auks  are  mounted  are  so  arranged  that  through  openings  In  the 
lear  plate  the  pin  in  ring  e  may  be  slid  into  a  seat  in  the 
lead  prcper,  and  the  other  pin  drawn  into  a  seat  in  the  ring, 
ihus  reversing  the  action  of  the  ring  and  giving  the  chaser 
ijlock  trunnions  the  right  movement  for  left-hand  chasers, 

A  chuck  for  holding  nut  taps  is  composed  of  four  holders, 
which  may  be  substituted  in  place  of  the  chaser  holders.  This 
f'huck  may  be  opened  and  closed  the  same  as  the  one  for  the 
die.  This  device  is  made  by  the  Landis  Machine  Company, 
Wayntsboro,  Pa. 


THE  SHEARING  STRENGTH  OF  RIVETS. 


PL\NER  TYPE  MILLING  MACHINE  WITH  AUXILIARY 
VERTICAL  SPINDLE. 


The  planer  type  milling  machine,  illustrated  herewith.  Is 
adapted  for  heavy  work,  such  as  the  milling  of  locomotive 
side  rods,  rod  brasses,  driving  boxes,  shoes  and  wedges,  and 
cross-heads,  and  is  equipped  with  an  auxiliary  vertical  spindle, 
which  in  no  way  interferes  with  the  horizontal  spindle,  and 
may  be  used  to  advantage  on  such  work  as  milling  key- ways 
and  for  finishing  the  front  section  of  locomotive  frames.  The 
cross  rail  is  counterweighted  and  has  an  inclined  face,  and 
this  design,  in  connection  with  the  extra  heavy  and  rigid  up- 
lights,  overcomes  to  a  very  gr^t  extent  the  tendency  to  chat- 
ter, and  also  of  dropping  in  when  running  from  a  wide  to  a 
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narrow  section.  The  table  Is  operated  by  means  of  a  spiral 
l)inion  and  rack,  and  has  a  wide  range  of  feeds,  variable 
through  friction  discs,  and  also  has  a  power  quick  traverse 
in  either  direction. 

The  carriage  is  36  ins.  wide  and  12  ft.  long,  and  the  uprights 
will  admit  work  40  ins.  wide.  The  maximum  distance  from 
the  center  of  the  horizontal  spindle  to  the  table  is  30  ins. 
The  horizontal  spindle  is  6  ins.  in  diameter,  and  has  an  in-and- 
out  adjustment  of  6  ins.  on  the  cross  rail  for  convenience  in 
setting  the  cutters.  The  auxiliary  vertical  spindle  Is  designed 
and  constructed  as  a  part  of  the  outboard  bearing  of  the  hori- 
zontal spindle  which  carries  the  cutters.  The  horizontal 
spindle  which  drives  the  vertical  spindle  is  3  Ins.  In  diameter. 
The  vertical  spindle  has  an  independent  vertical  adjustment  of 
2  ins.  with  a  micrometer  and  is  adjustable  across  the  rail 
the  full  width  of  the  table,  and  where  desired  will  be  fur- 
nished with  an  automatic  cross  feed.  This  machine  is  made 
by  the  Newton  Machine  Tool  Works,  Philadelphia,  Pa. 


The  following  report  on  the  shearing  strength  of  rivets  was 
presented  at  the  Master  Steam  Boiler  Makers'  Convention  at 
Chicago,  and  the  conclusions  of  the  committee  are  such  as  to 
warrant  a  careful  study  of  the  report  by  those  interested  in 
this  subject: 

On  beginning  our  tests  a  number  of  pieces  were  prepared 
according  to  rules  and  formulas  approved  by  mechanical  en- 
gineers and  which  are  in  use  at  the  present  time  by  many.  If 
not  all,  of  the  prominent  builders.  While  a  number  of  the 
joints  showed  an  efficiency  above  that  rated  for  them,  we 
found  that  invariably  they  showed  a  weakness  at  the  edges  of 
the  plate,  tearing  out  from  the  edge  of  hole  to  the  edge  of 
plate,  so  that  from  these  pieces  it  was  impossible  to  deter- 
mine the  actual  shearing  strength  of  the  rivet.  We  at  firet 
concluded  we  had  made  an  error  in  preparing  the  plates. 
However,  on  checking  up  our  work  we  found  conditions  as 
follows:  A  standard  rule  in  practice,  accepted  generally  by  the 
builders,  is  as  follows:  For  distance  from  center  of  rivet  hole 
to  edge  of  plate,  take  D  X  1.5.  which,  in  our  case,  would  be 
diameter  of  hole,  13-16  in.  X  1.5  =  1.21  ins.  This  we  increased 
slightly,  making  the  lap  VA  Ins.,  and  to  further  insure  the 
shearing  of  the  rivet  we  used  %-in.  plate  with  %-in.  rivets 
in  13-16-In.  holes,  and  out  of  eight  pieces  tested  with  the  livets 
In  double  shear  (four  with  iron  and  four  with  steel  rivets) 

each    one    of   them    fractured    at 
the  edge  of  the  plate. 

We  next  prepared  four  pieces 
with  rivets  in  double  shear,  two 
having  iron  and  two  steel  rivets, 
one  hand  and  one  machine  riv- 
eted, and  instead  of  using  the 
constant  1.5  we  used  2.  On  test- 
ing the  first  piece,  using  iron  riv- 
ets in  double  shear,  the  result 
was:  Shearing  strength  of  one 
rivet,  42,240  lbs.;  shearing 
strength  per  sq.  in.,  81,481  lbs., 
hole  elongated  and  end  of  plate 
distorted,  0.16-in.  The  next  test 
resulted  as  follows:  Iron  rivet 
in  double  shear  —  shearing 
strength  of  one  rivet,  40,920  lbs.: 
shearing  strength  i)er  sq.  in.. 
78,934  lbs.;  hole  elongated  an<I 
end  of  i)late  distorted,  about  the 
same  as  first  test. 

We  next  tested  a  piece  iire- 
pared  the  same  as  the  two  previ- 
ous tests,  excejit  with  steel  rivets 
in  double  shear,  which  resulted 
as  follows:  Shearing  strength 
of  one  rivet,  4G,575  lbs.;  shear- 
ing strength  per  sq.  in.,  89,843 
lbs.  In  this  case  the  hole  was 
elongated  and  end  of  plate  dis- 
torted 0.34  in.  The  next  test  with  steel  rivet  in  double  shea'- 
resulted  as  follows:  Shearing  strength  of  one  rivet,  43,805 
lbs.;  shearing  strength  per  sq.  in.,  S4,&00  lbs.;  hole  elongated 
and  end  of  plate  distorted,  0.29  in.      -     ;■     r     .  ■.•, 

The  rivets  tested  in  single  shear  resulted  as  follows:  1. 
Test  iron  rivet — shearing  strength  of  one  rivet,  22.190  lbs.; 
shearing  strength  per  sq.  in.,  42,824  lbs.  2.  Test  iron  rivet — 
shearing  strength  of  one  rivet,  20,840  lbs.;  shearing  strength 
per  sq.  in.,  39,409  lbs.  3.  Test  steel  rivet — shearing  strength 
of  one  rivet,  25,840  lbs.;  shearing  strength  per  sq.  in.,  49,845 
lbs.  4,  Test  steel  rivet — shearing  strength  of  one  rivet,  25,840 
lbs.;  shearing  strength  per  sq.  in.,  49,845  lbs.  It  will  be  no- 
ticed that  the  steel  rivets  in  single  shear  showed  exactly  the 
same  results. 

Following  is  a  table  showing  the  kind  of  rivets,  diameter 
and  area  of  hole,  shearing  strength  of  one  rivet,  shearing 
strength  per  sq.  in.  and  increase  in  percentage  for  double  over 


382 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


single  shear.  From  this  it  will  be  noted  that  the  increase 
loi-  doulde  over  single  shear  averages  considerably  higher  in 
iron  rivets  than  it  does  in  steel  rivets;  also  that  the  increase 
is  greater  for  machine  driven  rivets  than  for  hand  driven,  this 
being  attributed  to  the  frictional  resistance  of  the  plates, 
which  is  not  so  effective  in  the  hand  work: 


Per 

Increase  double 

One 

square 

over  single. 

No 

Of 

Diameter.  Area. 

rivet. 

inch. 

Per 

test 

Kinfl. 

Shear. 

Inch. 

Inch. 

Pounds. 

Pounds. 

cent 

1 

Iron 

Single 

13-16 

0  5184 

22,190 

42,824 

. 

1      Hand 

2 

Iron 

Double 

13-16 

0.5184 

42,240 

81,481 

90 

driven. 

3 

Iron 

Single 

13-16 

05184 

20,430 

39,409 

Machine 

4 

Iron 

Double 

13-16 

0.5184 

40.920 

78,934 

104 

driven 

5 

Steel 

Single 

13-16 

0.5184 

25,840 

49,845 

. 

Machine 

6 

Steel 

Double 

13-16 

0.5184 

46,575 

89.843 

80' 

driven. 

7 

Steel 

Single 

13-16 

0  5184 

25.840 

49.845 

... 

Hand 

8 

Steel 

Double 

13-16 

0.5184 

43.805 

84,500 

69 

driven. 

We  next  pi-epared  a  triple  riveted  butt  strap  joint,  using 
%-ln.  plates  with  %-in.  rivets  (iron)  in  13-16-in.  drilled  holes, 


tests  previously  described  to  ascertain  the  shearing  strength 
of  the  rivets. 

The  shearing  strength  of  rivets  we  find  to  be  about  as  fol- 
lows: 

For   riveted    plates :  Pounds. 

Iron   rivets,   single   shear,    average  per   square   Inch 40,000 

Iron    rivets,    double    shear,    average    per    square    inch 78,000 

Steel    rivets,    single  shear,   average   per  square   inch 49.000 

Steel  rivets,  double  shear,  average  per  squar*  inch 84,000 

In  addition  we  wish  to  invite  your  attention  to  the  follow- 
ing points  of  interest: 

1.  The  noticeably  greater  increase  for  iron  rivets  in  double 
shear  over  their  single  shearing  strength,  as  compared  to  steel 
rivets  in  double  shear  over  their  single  shearing  strength. 

2.  The  greater  increase  for  machine  driven  rivets  in  double 
shear  over  hand  driven  rivets;  hand  driven  not  to  be  ham- 
mered after  getting  cool. 

3.  The  apparent  necessity  for  deciding  on  a  new  constant  in 
place  of  1.5  for  calculating  the  distance  from  center  of  holes 
to  edge  of  plate  for  rivets  in  double  shear  at  first  row  of  holes. 

In  closing  the  committee  wishes  to  extend  its  thanks  to 
O.  K.  Harlan,  assistant  mechanical  engineer,  Delaware,  Lacka- 
wanna &  Western  Railroad,  and  J.  G.  Piatt,  engineer  of  tests, 
Erie  Railroad,  for  the  assistance  rendered  in  making  the  above 
tests. 


UNIVERSAL  FORGING  MACHINE. 


rUII'I.E    RIVETED   BUTT    STB.VP   JOINT. 

as  sliown  in  the  illustration  herewith. 
This  joint  has  a  rated  eflBciency  of  87.5 
per  cent.  Using  a  section  of  GV^-in. 
wide  plate,  vs-in.  thick,  steel  of  58,500 
lbs.  lest  strength,  the  sti-ength  of  the 
solid  plate  should  be  U.;]75  X  0.5  X  58,- 
500,  which  equals  142,5y3  lbs.;  87.5  per 
cent,  of  this  would  be  115,145  lbs.  By 
actual  test  this  joint  developed  a 
strength  of  11."), 120  liis.,  or  only  25  lbs. 
less  than  the  cah;ulated  strength.  Now. 
assuming;  that  each  rivet  in  this  joint 
would  sustain  as  grtat  a  load  as  in 
test  .\»).  2  in  the  table,  the  shearing 
strength  of  the  livets  in  the  section 
tested  would  l>e  42,240  lbs.  X  3  (num- 
ber of  rivets  in  double  shear)  plus 
22,190  lbs.  (one  rivet  in  single  shear), 
or  148,910  lbs.,  or  22  per  cent,  stronger 
than  the  ultimate  strength  of  the  sec- 
tion tested.  Next  taking  the  net 
section  at  A,  on  the  illustration,  we 
have  GIL-  in.s.,  or  104-16  —  13-16  = 
91-16,  which,  divided  by  104,  the  origi- 
nal or  solid  plate,  gives  87.5,  or  the 
rated  efficiency  of  the  joint.  However, 
our  test  showed  the  net  section  not  to 

be  the  weakest  i)oint,  but  the  fracture  occurred  first  at  B,  tear- 
ing out  from  the  hole  to  the  edge  of  the  plate  at  the  flist  low. 
the  same  as  in  ("he  first  tests,  and  next  shearing  off  rivets  C,  D 
and  E.  Now,  as  neither  the  ultimate  strength  of  the  net  section 
nor  the  shearing  strength  of  the  rivets  was  actually  reached 
when  rupture  occurred,  it  will  be  evident  to  all  that  this  joint 
can  be  made  considerably  stronger  by  adding  to  the  distance 
fiom  the  center  of  the  hole  to  the  edge  of  the  plate,  or,  in  other 
words,  using  2  as  a  constant  instead  of  1.5  in  calculations  for 
rivets  in  double  shear,  as  we  found  necessary  to  do  in  our 


The  Ajax  universal  forging  machine,  illustrated  herewith, 
marks  a  new  departure  In  forging  machinery,  as  by  its  use 
forgings  can  be  made  at  a  considerably  lower  cost  than  for- 
merly, due  to  the  saving  of  heats  and  handling,  and  many 
intricate  forgings  can  readily  be  made  which  it  has  been  im- 
possible to  make  on  other  forging  machines.  It  retains  ail 
the  features  of  the  well-known  Ajax  heading,  upsetting  and 
forging    machine   and    in   addition   has    a   powerful    vertical 
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press  which  may  be  used  for  forging,  bending  and  trimming. 
This  press  has  a  vertical  movement  of  from  3  to  5  ins.,  accord- 
ing to  the  size  of  the  machine.  A  screw  adjustment  to  the 
stioke  of  the  head,  readily  accessible  from  all  parts  of  the 
machine,  enables  the  operator,  when  setting  the  dies,  to 
bring  them  to  the  exact  point  desired. 

The  vertical  movement  of  the  head  is  obtained  by  heavy 
links,  connected  at  the  lower  end  wfth  levers,  on  which  are 
eccentric  hubs  which  give  the  head  the  desired  throw  or 
stroke.    These  levers  in  turn  are  connected  to  a  slide,  placed 
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horizontally  and  actuated  by  an  eccentric  shaft  in  the  back 
end  of  the  machine.  This  mechanism  is  entirely  separate  and 
independent  of  that  which  operates  the  forging  machine, 
although  both  are  in  the  one  bed.  The  forging  press  is 
brought  into  operation  by  the  operator  depressing  the  pedal 
on  the  right  of  the  machine.  This  allows  the  lock,  between 
the  eccentric  shaft  and  header  slide,  to  drop  into  place.  The 
operator  can  give  one  or  more  blows  as  desired.  On  taking 
the  foot  off  the  pedal  the  lock  is  released  automatically  and 
the  forging  press  comes  to  a  stop  with  the  dies  wide  open. 
The  locking  device  is  an  exact  reproduction  of  the  well-known 
Ajax  lock,  so'  successfully  used  on  the  Ajax  heading,  upsetting 
and  forging  machine. 

The  design  of  the  bed  is  of  box  form,  cast  solid  in  one 
piece  and  made  of  a  special  mixture  of  strong,  close-grained 
iron  and  of  ample  strength  to  withstand  the  excessive  stresses 
incident  to  the  operation  of  this  class  of  machinery.  These 
machines  are  built  in  seven  sizes,  known  as  A,  B,  C,  D,  E,  F  and 
G.  The  weight  of  the  machines  varies  from  18,000  lbs.  for  the 
A  size,  to  180,000  lbs.  for  the  G  size.  They  are  built  by  the 
Ajax  Manufacturing  Company,  of  Cleveland,  Ohio,  and  are 
the  invention  of  Mr.  J.  R.  Blakeslee,  Jr.,  general  manager  of 
ili«  company. 


tator.  The  commutator  bars  are  of  hard-drawn  copper,  of 
extra  depth,  and  are  mounted  upon  a  cast  steel  shell,  so  con- 
structed that  they  cannot  move  and  the  commutator  cannot 
get  out  of  true.  The  field  coils  may  be  either  shunt,  series 
or  compound  wound,  according  to  requirements.  During  con- 
struction anvl  aftor  being  placed  in  the  machine  each  coil  is 
tested  with  2,000  volts  alternating  current.  The  brush  hold- 
ers are  of  simple  design,  and  are  constructed  with  a  view 
to  Ihe  sparkU'ob  opei-ation  of  the  brushes,  freedom  from  noise 
and  minimum  heating  and  wearing  of  the  commutator.  An 
interesting  application  of  one  of  these  motors  to  a  traverse 
grinder,  made  by  the  Cincinnati  Shaper  Company,  is  Illustrated 
on  another  page  of  this  issue. 


Wai.  Sellkks  as  a  Dksigxes  of  Machixeby. — William  Sellers 
had  certain  well-defined  ideas.  Beauty  of  line  and  grace  of 
form  were  insisted  on,  and  he  early  adopted,  if  he  did  not  in- 
vent, the  dull  lead  tint  now  known  as  "machine  gray,"  which 
has  now  almost  entirely  supplanted  the  reds  and  greens  and 
blacks  of  the  early  builders.  Fitness  for  the  purpose  in- 
tended, as  he  saw  it,  was  the  keynote,  and  he  had  as  much 
horror  of  unnecessary  weight  as  he  bad  of  any  other  defect 
in  proportion.     In  construction   nothing  suited   him   but  the 


20-ir.l'.    STEET-,    FRAME    ^lOTOR. 


FBAME    SHOWlXfi    ABMATUBE    IX    P<»HITH>.\. 


STEEL  FRAME  MULTIPOLAR  MOTORS. 


The  new  steel  frame  motors  made  by  the  Triumph  Electric 
Company,  of  Cincinnati,  are  notable  for  their  light  weight, 
high  efficiency,  good  wearing  qualities,  accessibility  of  all 
parts,  and  their  ability  to  stand  heavy  overloads  and  sudden 
fluctuations  of  load.  The  frame  is  made  of  close-grained  steel, 
and  its  compact  form  and  comparatively  light  weight  greatly 
simplifies  the  problem  where  it  is  desired  to  mount  the  motor 
directly  upon  a  machine  tool.  A  special  flexible  idler,  which 
increases  the  belt  surface  on  the  pulley  and  overcomes  the 
slackness  of  the  belt,  makes  it  possible  to  use  a  belt  drive 
with  very  cIosp  centers.  Thfi  brackets  are  bolted  to  the  frame, 
but  may  readily  be  removed  if  necessary.  The  construction 
is  such  that  the  motor  may  be  mounted  on  the  floor,  wall  or 
ceiling.  The  poles  are  of  steel,  and  equipped  with  a  special 
design  of  laminated  tip  or  shoe,  which  adds  considerably  to 
I  he  efficiency  of  the  machine.  The  bearings  are  self-oiling  and 
self-aligning.  An  oil  guard  on  the  armature  and  an  improved 
method  of  carrying  the  brush  yoke  on  the  crown,  instead  of 
upon  the  pedestal,  prevents  the  oil  from  getting  into  the 
armature,  commutator  or  brush  rigging,  and  thus  causing 
short  circuits. 

The  armature  is  of  the  iron  clad,  laminated  core,  tooth 
type,  and  is  thoroughly  insulated.  The  armature  coils  are 
form  wound,  and  each  consists  of  a  continuous  length  of 
copper,  with  no  joint  except  where  connected  to  the  commu- 


best.  He  was  never  deterred  by  consideration  of  tost  if  he 
saw  a  way  of  improving  in  design  or  construction.  Absolute 
honesty  cf  i)urpcse  was  his  dominant  characteristic,  and  he 
would  tolerate  no  deviation  from  the  standard  of  workman- 
i^hip,  no  matter  hew  tempting  might  be  the  occasion.  There 
was  no  thought  of  patching  defects  in  workmanship  or  ma- 
terial. Nothing  was  "good  enough"  unless  it  was  perfect. 
Jealous  of  his  reputation,  he  set  a  high  standard  and  fol- 
lowed it  undevjatingly.  He  had  to  a  wonderful  degree  the 
courage  of  conviction  and  would  follow  out  his  own  conclu- 
sions without  hesitation  in  the  face  of  adverse  opinion.  In 
fact,  opinions  had  very  little  weight  with  him  in  professional 
matters,  but  he  would  always  listen  to  reasons,  and  if  the  rea- 
sons appealed  to  him  he  would  abandon  preconceived  convic- 
tions readily  and  without  apparent  regret.  He  used  to  say 
that  he  had  no  "pride  of  invention,"  and  would  readily  give  up 
an  idea  on  which  he  had  long  labored  if  convinced  that  some 
thing  else  offered  was  better. — JovLrnnl  of  the  Franklin  in 
stitute. 


Removinc;- Spmntebs. — When  a  splinter  has  been  driven  into 
the  hand  it  can  be  extracted  by  steam.  Fill  a  wide-moutli«*d 
bottle  nearly  full  of  hot  water,  place  the  injured  part  over 
the  mouth  and  press  it  slightly.  The  action  thus  produ<*od 
will  draw  the  flesh  down,  and  in  a  minute  or  two  the  stea'v 
will  extract  the  splinter,  also  the  inflammation — yationa' 
Magazine. 
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INSPECTION  LCX:OMOTIVE. 


TRAVERSE  GRINDER. 


New  Yobk  Cintbal  Lines. 


The  American  Locomotive  Company  has  completed  at  Its 
Schenectady  works  an  Inspection  locomotive  for  the  New 
York  Central  lines.  This  locomotive  was  designed  specially 
tor  this  particular  service,  and  has  a  very  low  boiler,  with  a 
high  dome  located  over  the  firebox.  The  following  list  gives 
the  chief  characteristics  of  the  locomotive,  and  the  photo- 
graph shows  its  exterior  appearance.  With  a  tractive  power 
of  14,800  lbs.,  this  locomotive  will  be  able  to  haul  one  or  two 


The  Illustration  shows  a  convenient  and  substantial  traverse 
grinder,  which  was  designed  specially  for  grinding  manganese 
cast  steel  centers  of  railroad  frogs  and  crossings,  locomotive 
cross-head  guides,  finishing  the  butt  ends  of  connecting  rods, 
and  Is  also  adapted  for  such  work  as  grinding  the  ways  be- 
tween the  V's  on  lathe  beds.  The  bed  is  cast  In  a  box  form 
with  fioor  supports  at  the  middle  and  the  ends.  It  is  braced 
internally  by  cross  girts,  and  may  be  made  in  varying  lengths, 
the  one  shown  in  the  illustration  being  15  ft.  long,  which  per- 
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bu.siness   cars,   which   extends   its   field   of   usefulness   beyond 
carrying  an  inspection  party. 

INSPKCTION     LOCOMOTIVE. 

Fuel    Bituminous    coal. 

Tractive  power 14,800   lbs. 

Weight    in    working  order 99,800   lbs. 

Weight   on    drivers 66,600    lbs. 

Weight  of  engine   and  tender    In    working   order 182,700   lbs. 

Wheel    base,    driving 8    ft. 

Wheel    base,    total 22    ft.    8   ins. 

Wheel  base,  engine  and  tender 46  ft.  2i/<>  Ins. 

Cylinder!;,    kind    Sfinple. 

Cylinder  diameter  and  .<itroke 15   by  24    Ins. 

Driving  wheels,  diameter  over  tires 62    Ins. 

Style  of  boiler Wagon  top   crown   bar. 

Working    pressure 200    lbs. 

Outside    diameter   of    first    ring 46   ins. 

Firebox,    length    and   width 66    by    34    Ins. 

Tubes,  number  and  outside  diameter 158  2-ln. 

Tubes,    gauge    and    length 11,    11    ft.    Tins. 

Heating    surface,    tuhes 951.38    sq.    ft. 

Heating    surface,     firebox 93.37    sq.    ft. 

Heating   surface,   total 1,044. 75   sq.    ft. 

Orate    area 15.72    sq.    ft. 

Wafer  capacity.  .  ,.,y,i,, 3,500    gals. 

Coal    capacity .  .  . .'  ■. -•. . . '.  .\'. 6  tons. 

A\      lNTEKK.*<TIN(i      PHOTOGBAPH. 

— Mr.  E.  L.  Lomax,  general  pas- 
scnj^er  and  ticket  agent  of  the 
Tnion  Pacific  Railroad,  has  is- 
sued an  interest  ins  copy  of  an 
historical  jthofograph.  showing 
(loiieral  (Jrant  and  party  at  Fort 
Sanders.  Wyo..  in  ISGT.  As  is 
well  known,  during  the  construc- 
tion of  this  road  a  great  deal  of 
trotilde  was  encountered  from  at- 
ta«Ks  l)v  the  Indiiins,  and  for  thi^ 
reason  General  (Irant  and  his 
party  went  over  the  road  to  ar- 
range treaties  with  the  various 
tribes.  The  jthotograph  was  tak- 
en at  Fort  Sanders  station  dur- 
in.*;  tliis  trip.  The  picture, 
l>esides  General  Grant,  it. eludes 
such  notable  men  as  General 
Grrnville  M.  Drdse.  ?idney  Dil- 
Icn.  (Jeiieral  I'bil  Sheiidiin.  Gen- 
eral .Toiin  Gibluins.  General  \V.  T 
Sherman  ami  others.  It  Is  a  pic- 
ture which  will  be  ireastu'ed  by 
all  who  are  fortunate  enough  to 
receive  copies. 


:  \ 

mils  a  longitudinal  travel  of  12  ft.  to  the  saddle  which  carries 
the  grinding  wheel.  The  saddle  is  traversed  at  the  rate  of 
15  ft.  per  minute  by  means  of  a  rack  and  pinion  driven  by  a 
2-h.p.  motor,  and  is  automatically  reversed  at  each  end  of  tlie 
stroke.  A  lever  is  provided  for  reversing  the  saddle  by  hand 
when  necessary.  The  stroke  may  be  adjusted  to  any  length 
up  to  the  limit  of  the  machine. 

The  grinding  wheel  is  driven  by  a  5-h.p.  Triumph  Electric 
Company  motor,  and  has  a  horizontal  movement  in  the  direc- 
tion of  Its  axis  of  15  ins.  and  a  vertical  movement  of  llil.  ins. 
The  horizontal  movement  is  controlled  by  the  hand  wheel  at- 
tached to  the  bracket  which  supports  the  grinding  wheel,  and 
the  vertical  movement  by  the  hand  wheel  on  the  end  of  the 
shaft,  which  is  set  at  an  angle.  The  third  hand- wheel  is  for 
moving  the  saddle  by  hand.  The  motor  is  adjustable  on  the 
saddle,  so  that  when  necessary  the  belt  driving  the  grinding 
wheel  shaft  may  be  tightened. 


1212. R. TRAVERSE 
GRIMDER     t5' 


TBAVEBSJC  GBINDEB — CINCINNATI   8HAFEB  COMPANY. 


■i 


mAL. 


ERSE  GRINDER. 


OCIUURR,  190S. 


I  coavenlGQt  and  subetastlal  traverss 
led  Bpeci&lly  for  grinding  manganese 
I'oad  trcigs  and  crossings,  locomoUvs 
ig  the  butt  ends  of  connecting  rods, 
jucb  work  as  srlndlng  tlie  ways  be- 
eda.  The  bed  is  cast  In  a  box  form 
!  middle  and  tbe  ends.  It  Is  braced 
and  may  be  made  In  VBrying  lengths, 
stratlon  being  15  ft.  long,  which  per- 
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driven  by  a  5-h.p.  Triumph  Electric 
a  horizontal  movement  In  the  dlrec- 
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/  the  hand  wheel  on  the  end  of  the 
anel(%.  The  third  hand  wheel  is  for 
nd.  The  motor  Is  adjustahlc  on  the 
essary  the  belt  dilving  tbo  grlniUnA 
tened. 


.PCft  CX>MriJ(T. 


AMERICAN    EN"aiNEER   AND   HAILEOAD  JOTJHNAL. 
The  two  tables  are  adjustable  horizontally  by  means  of  a     in  liquid  pitch  and  toe-aalled  torrth 


3U 


rack  and  removable  ratchet  wrenches,  and  vertically  by  means 
of  screws  operated  by  socket  wrenches.  Water  Is  supplied 
to  the  grinding  wheel  by  a  pump  and  system  of  piping.  The 
ways  on  top  ot  the  bed  are  protected  from  tbo  grit  by  means 
of  canvas  curtains,  as  shown.  This  machine  is  made  by  the 
Cincinnati  Shaper  Company,  Cincinnati,  Ohio. 


MANUFACTURING  PLANT  OF  THE  B.  F.  STURTEVANT 
COMPANY. 


These  new  works  at  Hyde  Park,  Mass.,  will  accommodate 
about  2,000  workmen,  the  aggi-egate  floor  area  of  the  flnlahed 
buildings  being  over  nine  acres.  Tbo  plant  consists  of  a  four- 
story  office  building,  4F  by  126  ft;  a  three-stovy  building  80 
by  600  ft  devoted  to  the  manufacture  of  bloweis,  heaters 
and  galvanized  iron  work;  a  building  80  by  260  ft.  ot  the 
same  height,  on  the  first  floor  of  which  all  engines  will  be 
tested,  stored  and  shipped,  while  the  other  floors  will  be  uti- 


-^r-^'-»- 
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lized  by  the  electrical  department;  a  general  machine  shop 
measuring  .120  by  500  ft,  with  40  ft  side  galleries  devoted 
principally  to  the  building  ot  engines;  a  forge  shop  40  by  100 
ft;  a  two-story  building  of  the  same  floor  area  devoted  ex- 
clusively to  lockers,  washing  and  sanitary  facilities  for  the 
cniployees;  a  pattern  and  stoi-age  building  80  by  150  ft  in 
.i;rcund  plan;  n  foundry  measuring  170  by  350  ft;  a  power- 
house SO  ft.  square  wltli  detached  Are  and  service  pump- 
house. 

The  adopted  arrangement,  which  is  slightly  modified  from 
ihat  presented  on  page  359  of  the  November,  1002,  issue  of  this 
journnl,  provides  for  a  group  of  buildings  parallel  to  the  rail- 
road tracks  with  accommodations  for  spur  tracks  between 
buildtngE,  their  entrance  at  the  ends  of  certain  buiUUng^  and 
an  opportunity  for  the  fcrowth  of  nil  Important  strurturcs  by 
e.xlpntiion  in  length.  The  type  of  construction  is  somewhat 
I'umpoKlto  in  its  charncier,  consisting  ot  steel  Interior  columns 
nnd  nniln  steel  KlnleiB,  with  heavy  brick  walls,  wood-ttmliered 
floors  and  plank  roofs.  In  the  case  of  the  one-stoi-y  foundry, 
the  root  is  supiwrted  by  steel  truBses,  in  the  other  buildings 
open  timbering  with  wooden  columns  in  the  upper  flooi-a  Is 
employed.  The  main  floors  in  the  machine,  fan  and  erecting 
shops  are  ot  tar  concrete,  upon  which  S-in.  hemlock  is  bedded 


er.  The  upper  floors  ai-e 
carried  upon  hardiilns  beams  on  4-ft  centres,  spaanlog  the 
spac«8  between  the  steel  glrdei-s,  which  follow  a  unit  systwn 
of  20  ft.  on  centres  throughout  the  buildings.  The  machine 
shop  gallery  flocri  which  are  designed  for  260  lbs.  load  per 
sq.  ft.,  are  of  2%-Uich  planlt;  other  upper  floors  are  pt  2-ln. 
plank  for  a  load  of  100  Iba  p«r  sq.  ft  Maplo  top  flooring  Is 
used  in  all  cases.  All  roofs  are  of  3-ln  plank  with  tar  aad 
gravel  top. 

The  entire  plant  Is  electr'.caUy  driven  and  lighted  at  220 
volts  from  a  central  powerhouse,  coaUlnlng  at  present  one 
100  kw.  and  one  250  kw.  Sturtivant  generating  set;  the  power 
plant  engines  run  condensing;  the  e:£hau«t  steam  derived  froni 
engines  under  test  upon  the  plate  in  the  testfcg  building  la 
utilized  lor  heating,  supplementary  live  steam  Selng  admitted 
at  reduced  pressure  as  may  be  required.  Waste  exhaust  la 
discharged  through  a  Sturtevant  exhaust  head.  The  boilers 
are  equipped  with  a  Sturtevant  fuel  economlxer  for  heating  the 

feed  water.  The  powerhouse  Is 
placed  sufficiently  far  from  the 
ends  of  the  buildings  to  i)ernilt 
of  ample  extension  nf  each,  and 
near  enough  to  the  •  water 
supply  to  i-educe  to  a  minimum 
the  expei^se  ot  conveying  coa- 
denslng  and  other  water.  Steam, 
electricity  and  compreased  air 
are  trannmltted  to  the  Indtvldual 
buildings  through  a  concrete 
tunnel  and  a  supplementary  sys- 
tem of  covered  trenches 

The  lighting  of  the  machine 
shop,  which  is  remarkably  effec- 
tive, is  secured  principally  by  a 
series  of  saw-tooth  skylights  run- 
ning crosswise  of  the  roof  with 
glass  facing  due  north.  Tools 
ai-e  arranged  for  the  progress  ct 
the  work  from  the  open  end 
of  the  shop  toward  the  An- 
Ishecl  stores  and  erecting  shop. 
Machine  tools  arc  fO'Ouped  by 
types,  and  so  far  as  pos- 
sible arranged  for  progressive 
O|)eratlor.s.  Space  is  left  for  addi- 
tions In  supplemectary  |)arallel 
rows.  Large  machines  are  driven 
by   direct  connected    Sturtevant 
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AMKRTCAX    EXOTyEER    AXD    RATLT^OAD    JOTTHXAL. 


INSPECTION  LOCOMOTIVE. 


TRAVERSE  GRINDER. 


New  York  Centbal  Lines. 

The  Ameiicau  Locomotive  Company  has  completed  at  its 
Sf-hontM  tady  works  an  inspection  locomotive  for  the  New 
Yuik  O'litial  linos.  This  locomotive  was  designed  specially 
lor  this  parlicular  service,  and  has  a  very  low  boiler,  with  a 
high  dome  located  oyer  the  firebox.  The  following  list  gives 
I  he  «-hitf  characteristics  of  the  locomotive,  and  the  photo- 
graph shows  its  exterior  api)parance.  With  a  tractive  power 
(.f  1  j,9fi0  IKs..  this  lo<oinoiive  will  ho  able  to  haul  one  or  two 


The  illustration  shows  a  convenient  and  substantial  traverse 
grinder,  whiih  was  dosigned  specially  for  grinding  mangane.s. 
east  steel  centers  of  railroad  frogs  and  crossings,  locomotivt 
cross-head  guides,  finishing  the  butt  ends  of  connecting  rods 
and  is  also  adapted  for  such  work  as  grinding  the  ways  lt< 
tween  the  V's  on  lathe  beds.  The  bed  is  cast  in  a  box  form 
with  floor  supports  at  the  middle  and  the  ends.  It  is  brace<] 
internally  by  cross  girts,  and  may  be  made  in  varyimj  lengths 
tlie  one  ?hown  in  the  illustration  being  15  ft.  long,  which  per 
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r  ,  i\si'i;«  Ti<>\    i.o(<)\iorivK - 

hrtsiness   (ai>,   whi<'h  extends    iis   field    of   usofulnoss   beyond 
<m:'. villi:  an  inspniion  party. 

;  NSj'KVUH.N     UWOSlOTIVk. 

'  ■    ■       ,  .  .  i .  .  .  .  .     ,  llitumlnous    roal. 

!Ve  I'lHVirr,  .  .-.  . ,,  .  .  . ...  .V,  .  .  14,800    lbs. 

ht   111.  workiiis  e>-r<lp'r'.  -.  i  VJ. ..., 90,500   lbs. 

W<  )i:ht    on    ilpiv.?r?v  /'.  ...;..  .^.'^ -. .  .66,500    lbs. 

WriKht  of  enairi^   Hnil  tPiulKr    hi    working   order.  ....;.;.  .182,700    lbs. 

Whiot    b;i^c..  Urivi'jic  8     ft. 

Wlreir  bar-t.    Jot-.ll,  .  22    ft.    8   Ins. 

Wlui'I  ba-p.  OHRiniv  uihI  l«;udtr.,. .-., .,•.,,,.  .40  ft.  2'^  fns. 

'■yltrnli'T.^;    kin«l    .  .  .  .  . .  ; .  .  .  . . .... ..;',•» Simple. 

I 'viiiirli  r.  i)i:iin.'.',' r  unit  strnke'l ; ; '.  .  I  .  .  .  .  . ,  .'.  ^. .  .  I.t   by   24    Ina. 

I  >itv|)|<;  svlii  <  N,   «liiiiiii  fi'r'  rtvPr  ♦irrs.  ;  . . 62    Ins. 

S'ylc  of  b.iiliir .....'..;:,  U  .:..v  .  .  .  .    Waqon    tfp    crown    b.ir. 

Work  mi;    piTs«ure.  ,.  .c..,_.i  .,,■... '.^v  200    lbs. 

Oijt-idi-   ili:uii(^t(>r  of-  ilr-if "  rintj.  ..'..' > 46  tins. 


l-"iK|iii.^.    If-uKt.li-  .-in*!    width, 

Tiiln  s.   nunib«r  ;iiiil  ''iU!.-<i(lf   <Ihiinf  ti-r .  . 

Tiilir-.    ;;:liim!    nnil    IfKKfl 

I  l<>;i<iiii;    •-iirfji<-r>,mt>fs'.  . 

I If'iif  iii-4    >-iii'fa('P.  ■-.nrrbiix 

H»'.Trhie    ?uvJfa<<\    iot>it.. 

< ; !  ■'•     inr.i. ; .  .  

W'.i''  ;■  I  :ip.icHv  •  

<'rral .  (iiimctty;;;  .  ^.  v. .,.,.. . 

'An;  •ixTKuKMi.st,    rii..nMiR.Arri. 

r^Mjr.  fl -L.   L.oma.\,  general  itas- 

enger  a^ if  itcf1>ct  agent  of  tin 
1  nifin  .  I'juiflV  Itaihqsid,  has-  is- 
>u(  <r  iiii  intrn-stiDi;  topy  of  ,in 
Uiyigi'iciii  phoiijgrafdi  sliow  iiii: 
<i*'^neVaIMi;ant  ahd  pnrt.v  at  Fort 
Santb-rs.  WyiK.  in  :tsr,7.  As  is 
woii  kn«iwti.  duriiig  the  coiistru< 
*iori  iif  ihi.^  nr.MJ  a  gv^'itt  deal  of 
t  nnVf'h'^  Wiij;i  t;n«otMK»M*iMi  from  a- 

:.« I  !  v-Vliit'  lni>ia7i.<.:jypti:for  ilii 
l•oa^olt  <;»'U(  nil  tJraht  and  IiIk 
iritriy  wiht  «n*;r  iho  road  to  iif- 
I  ;i  ?i  jc  t  rva  t  IPS  wit  h  i  h*-  va.r  ion  - 
irii"-.-.  The\ph.qrqglyj>h  Wiis  tal>- 
<'U  >»r-'fe'PF»  -tfan^lerK  ki^^^^^^  dtir- 
uvx  this  tril»-  The  iiictur''. 
iiojiN's   t;«n«'i'al  <;ntnt.   ii.t.liKl' -- 

;i.  n     iHitiiMc     nicfi  "a':?   ■(•fHterai 
( ;«:i  uviU.'   Al^;  i»<;«l::.  .   i-"utiiv>  -1)11 
l«n."<»V»noval  Fhil  ^^lll•l  idan..-  d  i\ 
.■nfl  JVurii  irit»l!t  ns..fi«;ru,*,r;,i.l  \V.  '1' 
Si|orii«an  alini,-oth«>^rs.  .  1  i  -is  a  i»jc- 
tiue  which  wilt  he-  i iwasurod  J*y 
;iil  who  arc  fortunate  eimugh  to 
receive  copies. 


r.Crt    by    34    Ins. 

ir.H  2-in. 

11.    11    ft.    7ln=. 

.  ..f»r.i.?.8   ?n.   ft. 

.  .     .0?..37    sq.    ft. 
.  .1.044.7.'')    pq.    ft. 
....15.72    pq.    ft. 

......3,500    pals. 

6   tons. 


.M.U      VOKU     (1.N1KAI,    J.INK.>. 

luits  a  longitudinal  travel  of  1".'  ft.  to  the  .saddle  which  carrit 
the  iirinding  wheel.  The  saddle  is  traversed  at  the  rale  oi 
l."»  ft.  pel  minute  by  means  of  a  rack  and  pinion  driven  .by  ;■ 
2h.i».  motor,  and  is  automatically  reversed  at  each  end  of  tb' 
stroke.  A  lever  is  provided  for  rever.sing  the  saddle  by  haii<, 
whon  noressary.  The  stroke  may  be  adjusted  to  any  h-ngUi 
up  to  the  limit  of  the  machine. 

The  grinding  wheel  is  driven  by  a  .'h.p.  Triumitli  Klo<tri( 
Company  motor,  and  has  a  horizontal  nioveinont  in  Iho  diicr 
tion  of  its  axis  of  l.'>  ins.  and  a  vortical  movonient  of  II  '_.  ins. 
The  horizontal  movement  is  controlled  by  the  hand  wheel  at 
tached  to  the  bracket  which  supports  the  grinding  wheel,  and 
the  vortical  movement  by  the  hand  wheel  on  tlio  »iid  of  tin 
shaft,  which  is  set  at  an  angle.  The  third  hand  whool  is  for 
inovinii  the  .saddle  by  hand.  Tlie  motor  is  art.pistab!e  on  lb< 
saddle,  so  tliat  when  necessary  the  bell  diivlng  th''  grindiiii^ 
wheel  shaft  may  be  tightened. 


5212.  R.TRAVERSE 
GRinOER     15' 


rBAV£B!i£  Cai.NUEB — CINCI.NNAII    SH.M'EB  COMPANY'. 


iNAL. 


ERSE  GRINDER. 


1  coavcnlsDt  aad  subetftntlal  traverse 

led  6pecially  for  grinding  mangaaeaa 
roaj  fidgs  and  crossing'),  locomotive 
ig  the  biitt  ends  of  connocting  reds, 
iuch  work  as  grinding  Ui«  ways  be- 
eda.  The  bod  Is  cast  Ir.  a  box  form 
;  nilrid'.o  aad  the  ends.  It  la  braces 
and  may  be  made  in  vtryiue  IcngUia, 
stratlon  being  13  ft,  lonf,  which  per- 


of  12  ft.  to  Uie  BrtUdle  which  carries 
1  saddle  k  traversed  at  Hid  ralo  of 
ns  of  a  ruck  and  pliiloij  driven  by  a 
Qatlca'Jy  reversed  at  cnsii  end  of  the 
cd  for  rtiverslng  lliu  saMle  by  haml 
•oke  laay  be  ftdjiialod  to  any  longtli 
ichlne. 

driven  by  a  51-..p.  Triiunph  Electric 
a  liorl/.onml  Qovomcut  In  Iho  dlrcc- 
aad  a  vcrt'.ral  movemnrir  of  ll'/j  '.as. 

Is  coutrolind  by  the  lianj  whocl  ul- 
WAi  suiH'OilS  llio  grinding  •.vlieol,  and 
»■  Iho  hand  wheel  on  the  end  of  tlic 
aTiBltt.  The  llili-C.  hand  wheel  Is  for 
nd.  Tho  motor  Is  a(ljv;stal)lc  on  the 
cssary  the  bell  driving  tho  grlnillnp 
tened. 
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'  .,Th«  two  tables  are  adjustable  horisontaJly  by  me&ut  of  a 
raolc  and  raniovable  ratchet  wr»nchoe,  and  verttciUy  by  neans 
of  screws  operaied  by  socket  wrenclifio.  Water  la  supplied 
to  the  grlndluj;  wlicel  by  a  [jump  and  system  of  pjplcg.  The 
way.H  on  top  of  ihe  bed  are  protected  from  the  erlt  by  ceaus 
of  canvas  turtalii.o,  as  shown.  This  niachi.ne  ta  made  by  the 
Cincinnati  Sliaper  Coxpaay.  Cincinnati,  Ohio. 


MANUFACTURING  PLANT  OF  THE  B.  F^STURTSVAN^ 

■:>-V:-;x'  ••■  COMPANY.  ::■-:-_■■:::■"..-:/■,'.:: 


Thei^e  new  works  at  Hydo  Pari:.  Mass.,  will  accommodate 
about  2,08(1  woi);men.  tiiD  aggregate Hoor  area  of  tUe  flnis'ael 
buildings  being  over  nine  acres!  The  plant  consists  of  a  four- 
story  ofllcc  biiildlnij,  JR  by  125  ft.;  a  threestovy  bulMIng  SO 
bv  500  IL  devoted  te  the  manufacture  of  blowers,  heaters 
and  Kalvanizetl  i)on  work;  a  building  SO  by  250  ft.  of  the 
same  height,  on  Uw  first  floor  of  which  all  engines  will  be 
tested,  stored  and  shipped,  while  the  oilier  Coors  will  be  utl- 


MACIIIN'E   BUOP  HlIOVVI.Nl-  «(KII)  tlCllT  .SCCUIIKD  HV  fiAW-TOOTn .BOCF  OOJfStBCOMOW. 


lized  liy  the  electrical  department;  a  general  machine  shop 
measuring  120  by  500  ft.,  with  40  ft.  aide  galleries  devoted 
(irlncliiaUy  to  the  building  of  engines;  a  forge  shop  <C  by  100 
it;  a  two-story  biilKllng  of  the  same  fioor  area  devoted  ex- 
clusively to  lockers,  wn.><hlng  and  Banltai-j'  facillllos  for  the 
cmiiloyees;  a  pattern  and  storage  building  SO  by  150  ft.  In 
stroiind  plan;  a  foumlry  measuring  170  by  350  ft.;  n  power- 
l:inisp  SO  ft. .  square  F I  til  detached  Are  and  service  puaip- 
liouse.  ''-C':'  ■■'  ':iU ■''"'■.  ■.-';•';;.:—.  'V'-v-' ■^■•-' -,;• 
The  adopted  arrangement,  wlilch  is  Bllghtly  niodlCefl  from 
iliat  i>resenlcd  on  page  350  of  tho  November,  1002,  issue  of  this 
Jniuniil,  prcvldo.a  tor  a  group  of  buildings  parallel  to  the  rail- 
.cad  ir.icks  with  accoinmcdatlonB  for  spur  tracUK  lictween 
V.itUMngs,  their  entrance  at  the  ends  of  certain  building)  and 
an  opiiortimltj-  for  the  crowth  of  ell  Important  gtriiri-.ircs  by 
e.xlPiiKlon  in  length.  The  type  of  ron.stniction  Is  somewhat 
iiimposlip  l!i  its  I'lianiwer,  consl.stlng  of  steel  interior  to'aimns 
;ni(|  iiiiiin  .steel  Klrdcrs,  with  heavy  liHck  wallt;.  wood-ttmiiered 
Qoors  and  plnnk  roofs.  In  the  rase  of  the  one-story  foundry, 
the  rool  Is  supirorlcd  by  steel  trussa;,  in  the  ollitr  bullrtingB 
open  timbering  with  wooden  columns  In  the  upper  nnorn  Is 
employed.  The  mala  floors  In  the  machine,  fan  .ind  erortluR 
shops  are  of  tar  concrete,  upon  which  3-ln.  homlock  is  bedded 


J  ■■" . 


In  llqtjiil  i)lt:h  ana  loe-nalled  togetUerr'Tie  4i|>t>«r  Hooi-s  are 
carried  upor.  har<l-piae  teams  on  4-rL  ccatrea,  ppaaalag  tho 
spaces  between  the  steel  glr<l6is.  which  follow  a  unit  syntem 
of  2C  ft.  on  centres  Uirouglou:  ti.e  btiildings  The  n»ch!nc 
shop  gallery  fiocrs  wh-.cb  are  designed  for  260  Its.  Isad  per 
sq.  rt.,  are  cf  2',/,-liieh  plaeU;  utliet  upper  ttcois  are  of  21n 
plan.t  for  a  !of.d  of  2O0  Iba.  per  sq.  ft.  ftUple  tcp  llocrine  1« 
used  la  ajl  cases.  AH  roofs  are  of  3-in  plank  TTltSi  tar  aad 
travel  top.  ^,    .;•' "T^  ""■.■;■  ''■".  ■■■.    .■:.: 

The  entire  plant  1^  e!^!eaUy  Sr'.vei;  asd  MsfhtatJ  at  220 
volts  from  a  central  powcrhoase,  ccaUlnIng  at  prtsta:  one 
IOC  l:w,  anJ  one  2n0  kw.  SUrtivant  generating  set:  the  power 
plant  tagla^s  run  cnrdonslcg;  the  exhaust  steam  derive^,  from 
engines  anJer  test  m;an  Die  plate  in  the  Icalirg  b-.llCing  Is 
utilize!  for  heating,  suppl>:aientari-  live  sletn.  jclng  admittea 
at  reduced  press.tre  as  maj-  Le  recuired.  Waste  exUtijBt  is 
discharged  through  a  Stui'.9\*aBl  exhaust  head.  The  boilcrt. 
are  etjulpped  with  a  SturteVa.it  fue:  tccnou-.ixer  for  heating  tl<? 

Ujft  water.    The  pnwerho'.rse  U 

p.aced  sutacier.tly  far  frc;u  the 
ends  cf  the  huIUiiags  ic  j«rnut 
of  ample  extenalcn  of  eaca,  and 
near:  enough  to  tUe  •  water 
suttply  to  •.-educe  to  a  minima^: 
the  expense  of  cc«vey!ni5  ecu- 
dcnsing  aad  cthe;-  water.  Sleam, 
electricity  anil  '"cxpreastl  air 
are  transmitted  loiht  milvldiial 
buiidlnes  through  a  rcncrete 
tunnel  atd  a  sitpplemeatary  eya 
lea  ol  covered  trcLthcs 

The  llghtiRg  cf  tl  c  raidtlne 
shop,  which  is  rc'niar::ni)]y  effec- 
Uve,  is  securef!  principally  by  r. 
series  of  saw-tcoth  sUyiighis  nia 
nir.g  crosswise  of  Uip  rcoi  with 
glass  tauing  di:*  north.  Tools 
ai-e  arrfeoged  for  the  r regress  cf 
the  work  fron  the  Gpon  eu1 
tif  the  shop  tuwai'd  the  flb 
Islieil  stores  and  ei-ecting  shop 
XacUlne  tools  pre  ffroiiped  by 
tvfics,  and  so  far  as  tics 
sible  arranged  for  progiessive 
cperatior.8.  Space  is  left  to-  addi- 
tions la  sup;jleniectary  jiaraUel 
rcv-i  Larse  machines  (ue  drl»en 
ty   direct  couaeetcd    Stitrterant 
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uioio-B.  Twenty  horse-power  motors  sniiiionded  overhead  are  so 
located  as  to  drive  the  sinull  tools  In  groups  of  gultable  elie 
througli  Individual  lengths  of  line  Hhatt.  The  smlthshop  U 
eQul«)ped  with  u  full  outfit  of  Sturlevant  forges  with  blowerfor 
blar  and  exhaust  fan  for  remoylng  smoke.  A  detail  descrlp- 
tloi  of  the  foundry  and  pattern  shops  will  be  found  on  page  4J1 
of  the  November,  1903,  Issue  of  this  Journal. 

The  .standard  first  floor  height  In  the  main  buildings  Is  17 
rr..  (hat  of  the  second  and  third  stories  Is  15  ft.  The  -windows 
are  large  nnd  numerous.  Ribbed  glass  Is  uBPd  In  all  but  the 
lower  (?««lies.  All  structural  steel,  window  frames,  racks,  and 
blna  and  the  walls  up  to  a  height  of  5  ft.  are  painted  a  rich 
gre^n.  The  balance  of  walls  and  ceillogs  Is  covered  with  white 
col  I  water  paint. 

I  be  entire  Industrial  equipment  wag  designed  and  con- 
sti  vcted  by  the  D.  F.  Sturtevont  Company,  In  the  effort  to  se- 
cu  t  something  better  than  the  market  afforded.  The  outfit 
caMtprises  the  industrial  railway  system  Including  the  plat- 
fa  tn,  coal,  charging  and  dump  cars,  ladle  trucks,  truck  ladles 
anl  turn-tables;  the  general  factory  equipment  consisting  of 
ca  >t  Iron  bench  legs,  electric  hoists,  waah-slnks,  shelf-bracUets 
fo  pattern  storage,  etc.,  the  manhole  and  catch  basin  covers 
ai  I  frames,  trench  cover  plates,  hangers  and  the  like.  All 
ol  the  buildings  are  heated  and  ventilated  by  the  Sturtevaat 
bjrtem.  la  the  machine  shoj)  the  hot  air  pipes  are  hidden  be- 
nt «th  the  second  3oor  wall,  benches  and  deliver  most  of  the 
al '  downward  to  the  flrst  floor.  The  fan  and  erecting  shops 
aie  supplied  through  an  underground  duct  which  delivers 
tbs  hot  al-  to  external  vertical  flues  upon  one  side  of  the 
buiUllng,  which  in  the  case  of  the  fan  shop  are  located  40  ft. 
oi  centres  and  discharge  the  air  across  the  building  above 
b'  \d  level. 


CAR   JOURNAL  LUBRICATOR. 

The  Harrison  car  Journal  lubricator,  llluatrated  herewith, 
i(  made  to  fit  the  vai-ious  sizes  of  standard  M.  C.  B.  Journal 
b  >.xe3  and  Is  the  result  of  sereial  years  of  experimental  work, 
tl  Is  cliilmed  that  this  Is  the  only  device  that  prevents  the 
lubrlcani  from  crei-llowlng  from  the  box  alter  It  reaches  the 
h«'sht  of  the  (lust  guard  chamber  and  raises  the  oil  clear  to  the 
ja  -nal  wlthoi\t  overflowing.  It  Is  also  claimed  that  less  than 
25  per  cent,  of  the  ordinary  amount  of  oil  and  waste  Is 
rei.  ulre<l  to  pack  It.  and  in  support  of  this  a  test  on  the  Lake 


UAaictsoM  i.uBaiOATon,  rAcitED  fob  snavioK. 

Shore  &  Michigan  Southern  Railway  Is  cited,  where  a  car  with 
sealed  boxes,  containing  'iVu  pints  of  cil  and  8  ounces  of  waste, 
ran  over  eight  thousnnil  miles,  using  less  than  one  ounce  of 
the  lead  lining  of  the  brass.  With  the  same  amount  of 
material,  another  car  ran  over  ten  thousand  miles  with  sealed 
hoxfls. 

Another  hnpor'ant  feature  of  these  lubricators  Is  the  oil 
chamber  In  the  back,  which  gives  the  bearings  as  perfect 
lubrication  from  the  rear  as  from  the  front  and  overcomes  the 
difflculty  of  getting  oil  to  the  rear  of  the  journal.     It  will 


further  be  observed  that  as  the  lubricators  hold  all  the  lubri- 
cant and  practically  provide  a  double  chamber  la  the  back  of 
the  Journal  box,  the  packing  Is  nearly  all  housed,  and  what 
sand  sifta  Into  the  box  falls  to  the  bottom  and  is  kept  out  of 
the  waste.  These  lubricators  are  pressed  out  of  one  sheet  of 
steel  and  reslUently  mounted  on  malleahle  bases,  making  them 
practically  Indestructible,  and  after  once  being  placed  In  poai- 
tlon  in  the  Journal  box  need  not  be  removed  for  any  cause,  as 
the  box  can  be  jacked  up  and  the  brass  and  wedge  taken  out 
by  simply  removing  the  waste  from  the  lubricator  aa  from  an 
ordinary  oil  box.  They  are  made  by  the  Harrlson-WlUlama 
Company,  of  Toledo,  Ohio. 


Why  Dbivino  Ajojes  Snoinj)  Bb  Bobed. — ^A  couple  of  years 
ago,  while  the  finishing  cut  was  being  taken  on  a  steel  driving 
axle  in  a  lathe,  the  operator  noticed  In  the  freshly  cut  surface 
what  appeared  to  be  a  small  flaw.  On  testing  this  with  a. 
pin  the  pin  disappeared,  and  quite  a  length  of  fine  wire  fol- 
lowed it.  On  taking  out  a  transverse  slice  of  the  axle  at 
this  point  a  cavity  was  found  in  the  metal,  which  would  hold 
half  a  pint  or  more.  The  walla  of  the  cavity  were  perfectly 
clean  and  bright,  and  but  for  the  fact  that  the  finishing  cut 
Just  happened  to  open  up  the  cavity  a  trifle  Its  presence  would 
not  have  been  suspected,  and  the  axle  would  have  gone  into 
service.  It  la  perhaps  safe  to  say  that  one-Quarter,  or  pos- 
sibly one-third,  of  the  cross  sectional  area  of  the  axle  was 
embraced  in  the  cavity.  We  have  seen  a  number  of  such 
cases,  and,  unfortunately,  the.  phenomenon  Is  not  rare.  Al- 
most any  practical  steel  maker,  when  asked  .for  the  cause  of 
such  a  cavity  in  what  is  apparently  a  solid  piece  of  metal, 
would  probably   laconically  answer,  "careleiBS   heater."       In 

.order  to  understand  this  statement,  it  Is  necessary  to  say  that, 
many  driving  axles,  even  when  they  are  finished,  are  about 

'  11  Ini.  in  dl&moter,  and  that  the  bloom  from  which  they  ar«. 
forged  Is  considerably  larger.  If  now  such  a  bloopi  when  cold 
Is  put  Into  a  hot  furnace,  the  outside  layers  get  hot  long  be- 
fore the  inside  has  begun  to  rise  much  In  temperature.  A 
severe  strain  due  to  the  greater  expansion  of  the  outside  lay- 
ers Is  accordingly  set  up,  which  strain  Is  enough  occasionally 
to  actually  rupture  the  inside.  Subsequent  forging  opens  out 
this  rupture  Into  a  cavity.  The  rupture  Is  usually  accom- 
panied by  a  noise  like  a  pistol  shot  The  unfortunate  part 
of  the  business  Is  that,  there  being  a  number  of  blooms  in 
the  fnrnace  at  one  time,  Jt  is  impossible  to  tell  which  one 
has  yielded  to  the. strain.  As  would  be  expected,  the  larger 
the  axle  the  more  common  this  defect,  and  we  linow  of  one 
large  railroad  that  bores  a  2-ln.  hole  through  every  axle  over 
8  Ins.  in  diameter  that  is  destined  for  paseenger  service.  The 
boring  of  the  hole  enables  the  cavity  to  'oe  discovered,  either 
by  the  behavior  of  the  drill,  or  by  sight  examinations  after 
the  hole  Is  finished.  It  Is  Interesting  to  know  that  some- 
thing over  2  per  cent,  of  all  axles  bored  are  found  defective 
In  this  way. — Dr.  C.  B.  Dudley,  before  American  Society  lor 
Tetting  Materials. 


Milling  JIaoiinb  Efiticiency. — When  a  large  variety  of 
work  has  to  be  milled,  In  which  cutters  of  greatly  varying 
sizes  have  to  be  used,  one  would  naturally  select  the  machines 
which  offer  the  widest  range  of  speeds  and  feeds.  One  of  the 
greatest  advances  In  the  construction  of  milling  machines  has 
been  to  provide  them  with  range  of  speed  and  feed  which  will 
practically  give  the  same  peripheral  speed  of  cutter,  and  pro- 
portionate rate  of  feed  from  the  minimum  to  the  maximum 
capacity  of  the  machine.  The  wage  cost  of  operating  ma- 
chines on  general  work  of  varying  character  will  naturally  In- 
crease, as  It  It  only  In  the  hands  of  a  highly  Intelligent 
mechanic  who  thoroughly  understands  the  details  of  a  machine 
and  the  possibilities  of  milling  that  the  best  results  can  be 
secured.  Qiven,  however,  a  competent  man,  a  good  wage  doe4 
not  spell  high  cost  of  production,  but  Is  an  unmistakable 
economy.  There  is  no  machine  in  the  workshop  which  is  so 
much  Influenced  for  belter  or  for  worse  la  proportion  to  the 
etficieucy  of  Its  tools  as  the  milling  machine.    The  secret  of 


i.ifillure  is  Immediately  manifest  wh 
U  UM  engaged  In  a  tug-of-war  as  to  it 
rtt  mtterial  or  the  material  will  rem* 
(.;Kn  (DdB  in  a  drawn  game,  which  wb 
i:Hlt  Into  a  loss  of  engine  power,  and 
i-itoreat  Diilling  machine.  It  is  adv: 
rjnagers  to  give  more  attention  to  t 
;;iutncs  of  efllcient  cutters  for  milling 
Mlroom  fncUlties  for  keeping  them  i 
<te:«  points  being  well  attended  to, 
•inplf  bo  a  delusioa  and  a  snare. — 
iiunltu  (England)  Engineering  8oci 


BOOKS. 


h.Wtj  Frsrklent  Institutions  In  Eni 
Bj-  M.  niebenack,  Contialler  Penni 
d«lphtn,  P«. 

Tllj  Is  a  consolldntion  of  reports  pre. 
I  lOiLislon  to  the  Intematlonnl  Congress 
,M  for  countries  using  th^  Enerlish  lang 
it  levontli  session  of  the  Congress  hek 

ut  Miy.  €1ils  is  tba  most  complete  o 
i.ijjct  BOW  avniUible,  and  In  view  qf  th 
-y;xt  of  praaioD  STStcma  by  American 
i:;jli}8blc  aid  to  tliose  wbo  are  given  tli 
';{ an  such  systems.  Tills  admirabla  W' 
v'Srl  systeuiN,  pension  or  retirement  pr 
:'i(ital  serricc,  savings  funds,  co-oi)er 
'.urjijr  inslltntcs,  loan  provisions  and 
mti  of  facts  of  actual  practice  on  raili 
(!j'ou  and  "nddendi"  present  some  oh 
:!i!  fireriroce  aud  exhauativa  study  of 
lilfate  cf  employees.    The  book  sliould 

:  I  uly  among  railroad  odiciiiUi  but  omon 

'.!ir<icf  lirge  bodies  of  men  in  any  servi 


on  Engineerlnfr.  A  Text  Book  for  a  S 
Col.  G.  J.  Fielcgcr,  U.  S.  Army.  8 
ipitcf.  Cloth.  John  Wiley  &  Soi 
Nev  Yorli.    $ti.00  net. 

TUautbof  presents  in  thlti  volnjne  a  cc 
i'-I'tliinj  (hose  topics  which  nro  deemc< 
r.bl  cadet  to  study,  in  order  that  he  may 
r.^ttniDCC  and   i-cpair   of  engineering 
■fiM,  tnd  to  clfcct  their  destrnction   in 
i:i  tjjiidlly.    In  coiucQucnca  of  tliiii  lim! 
::-;(:d  nhirli  a  coiuplctc  course  io  civil 
;:'.'<    l<.iiliond   eBgineering  and   aurvc]' 
•-:•;•:  (taptcm  only  arc  given  to   hydra 
rltut  one  to  highway  engineering.    Th 
'.y.'.'u  arc  dorotcd  to  a  tbeoretlcul  tre 
.'  .•"illis,   and    to    their   apiilicatioii    in 
-.•  ity,  and  metal  structures,  togctlicr 
;!;.v.j1  properties  of  these  «ubsta.icc8,  i 
'.•JitioM.    As  a  text-book  for  use  in 
U  lioroujli  courses  in  civil  engineering 
.*:.(5rr  would  it  lie  of  raiieli  value  as  t 
"etmt  civil  engineer  since  its  treato 
■=;:nrectural  design  Is  far  too  brief  to  1 
-lir.ljKt  ig  discuBicd  more  exhaustive 
■:■-=  it  a  number  of  standard  works.     I 
J'llB}  to  those  engaged  in  otlicr  professl 
--Lnic-al  and  electrical  eneinccring,  wl 
1  Kijuire   a    limited    knowledge    of    c 
:'.'.:tLi. 

'■■•{r.Z'jKtB  Electrk  Kailwny  Tests  of 
Jul  Itmis  made  on  the  Uxpcrimcuta 
•-■)  1.003.  'IVniLiIntcd  from  Ihe  Germ 
M  introduction  disctissini;  the  genera 
J-K*.  V.y  Uuis  Bell.  Puhliblie.1  by 
(■'■rapaiiy.  Ill  Libsrty  street,  Now  X 

V.'.<  book  of  Kcventj-four  pages  of  tcx 
"  ;•  M'i  tliirty-eiglit  fnll  page  diagrams, 

:  (•  ncming  tlic  high  speed  experiment 
>>  It?rllu  nud  ZoKsi-n  for  the  dove 

■»  »n  tV:  suljjcct  of  iiigh  Kpeed  travel. 
-'';t  it  adords  tlie  f rst  accurate  kno' 
^.!acc  at  speeds  of  100  inilci  jjcr  hou. 
■■.:'.nu  themselves  develop   tlte   possit 
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;ts  failure  is  immediately  manifest  when  one  sees  the  cutters 

n  use  engaged  in  a  tug-of-war  as  to  whether  they  shall  move 

lie  material  or  the  material  will  remove  them.    This  trouble 

:ten  ends  in  a  drawn  game,  which  when  summed  up  resolves 

self  into  a  loss  of  engine  power,  and  a  condemnation  of  the 

inocent  milling  machine.     It  is  advisable  for  foremen  and 

i,anagers  to  give  more  attention  to  the  purchase  and  main- 

onance  of  efficient  cutters  for  milling  machines,  and  proper 

toolroom  facilities  for  keeping  them  in  order,  as  apart  from 

these  points  being  well  attended  to,   milling  machines  will 

simply  be  a  delusion  and  a  snare, — Mr.  Deakin  before  the 

'Coventry   {England)  Engineering  Society. 


BOOKS. 


Hallway  Provident  Institutions  in  English-Speaking  Countries. 
By  M.  Riebenack,  Controller  Pennsylvania  Railroad,  Phila- 
delphia, Pa. 

This  is  a  consolidation  of  reports  prepared  by  the  author  for 
submission  to  the  International  Congress  as  reporter  on  this  sub- 
ject for  countries  using  the  English  language,  in  connection  with 
the  seventh  session  of  the  Congress  held  at  Washington,  D.  C, 
last  May.  This  is  the  most  complete  collection  of  data  on  this 
subject  now  available,  and  in  view  Qf  the  general  interest  in  the 
subject  of  pension  systems  by  American  railroads,  it  will  be  an 
invaluable  aid  to  those  who  are  given  the  responsibility  of  work- 
ing out  such  systems.  This  admirable  work  covers  insurance  and 
relief  systt'm.s,  pension  or  retirement  provisions,  superannuation, 
hospital  service,  savings  funds,  co-operative  schemes,  libraries, 
literary  institutes,  loan  provisions  and  welfare  work.  It  is  a 
record  of  facts  of  actual  practice  on  railroads.  The  author's  con- 
clusions and  "addenda"  present  some  observations  gained  by  his 
wide  experience  and  exhaustive  study  of  this  vital  problem  of  the 
welfare  of  employees.  The  book  should  have  wide  distribution, 
not  only  among  railroad  officials  but  among  men  having  responsible 
'harge  of  large  bodies  of  men  in  any  service. 


Civil  Engineering.  A  Text  Book  for  a  Short  Course,  By  Lieut.- 
Col.  G.  J.  Fiebeger.  U.  S.  Army.  8vo,  xiv.  573  pages,  180 
figures.  Cloth.  John  Wiley  &  Sons,  43  East  19th  street. 
New  York,    $5.00  net. 

Tlie  author  presents  in  this  volume  a  course  in  civil  engineering, 
comprising  those  topics  which  are  deemed  essential  for  the  West 
Point  cadet  to  study,  in  order  that  he  may  be  prepared  to  direct  the 
maintenance  and  repair  of  engineering  structures  in  times  of 
peace,  and  to  effect  their  destruction  in  war  with  thoroughness 
and  rapidity.  In  consequence  of  this  limited  scope  much  has  been 
omitted  which  a  complete  course  in  civil  engineering  should  com- 
prise. Railroad  engineering  and  surveying  are  not  considered, 
three  chapters  only  are  given  to  hydraulics  and  allied  subects, 
and  but  one  to  highway  engineering.  The  remaining  twenty-three 
chapters  are  devoted  to  a  theoretical  treatment  of  the  principles 
of  statics,  and  to  their  application  in  the  design  of  wooden, 
masonry,  and  metal  structures,  together  with  a  discussion  of  the 
physical  properties  of  these  substances,  and  a  brief  article  upon 
foundations.  As  a  text-book  for  use  in  engineering  schools  giv- 
ing thorough  courses  in  civil  engineering  it  is  not  well  adapted. 
Neither  would  it  be  of  much  value  as  a  reference  book  for  the 
practicing  civil  engineer  since  its  treatment  of  all  subjects  ex- 
cept structural  design  is  far  too  brief  to  be  of  much  service,  while 
this  subject  is  discussed  more  exhaustively  and  with  equal  clear- 
ness in  a  number  of  standard  works.  It  should,  however,  prove 
"f  value  to  those  engaged  in  other  professions  such  as  architecture, 
mechanical  and  electrical  engineering,  who  may  find  it  necessary 
to  acquire  a  limited  knowledge  of  certain  civil  engineering 
problems. 

P.erlin-Zossen  Electric  Railway  Tests  of  1903.  A  Report  of  the 
Test  Runs  made  on  the  Experimental  Berlin-Zossen  Railway 
in  1903.  Translated  from  the  German  by  Zianz  Welz,  with 
an  introduction  discussing  the  general  subject  of  train  resist- 
ance. Bv  I^uis  Bell,  Published  by  the  McGraw  Publishing 
Compan.v,  114  Liberty  street,  New  York,  1905.     Price,  $3.00. 

This  book  of  .seventy-four  pages  of  text,  with  eighteen  illustra- 
lions  and  thirty-eight  full  page  diagrams,  presents  official  informa- 
tion concerning  the  high  speed  experiments  upon  the  special  track 
Ix'tweon  Berlin  and  Zossen  for  the  development  of  fundamental 
data  on  the  subject  of  high  speed  travel.  This  record  is  unique 
in  that  it  affords  the  first  accurate  knowledge  of  train  and  car 
resistance  at  speeds  of  100  miles  per  hour  and  upwards.  Tlie  ex- 
periments   themselves    develop    the    possibility    and    feasibib'ty    of 


transmitting  power  in  large  quantities  to  a  car  moving  at  ex- 
tremely high  speeds.  The  experiments  also  develop  valuable  in- 
formation concerning  the  behavior  of  cars  and  road  beds  at  these 
speeds  and  shows  the  limitation  of  even  specially  good  construc- 
tion of  track.  While  the  record  at  hand  does  not  cover  complete 
trials  it  presents  the  results  of  the  most  important  tests  which 
were  made  in  the  latter  part  of  the  year  1903.  placing  them  at 
the  disposal  of  those  who  are  familiar  only  with  the  English  lan- 
guage. The  work  of  the  translator  is  commendably  complete  and 
is  extended  to  all  of  the  data  and  to  the  diagrams  of  results.  The 
work  includes  comments  upon  the  commercial  practicability  of  high 
speeds  and  includes  a  discussion  of  cost,  fares  and  passenger  earn- 
ings. Specially  valuable  information  is  included  concerning  air  and 
train  resistance,  the  power  required  for  acceleration  and  a  largo 
number  of  drawings,  showing  the  details  of  construction  and  attach- 
ment of  the  motors.  This  is  an  exceedingly  valuable  document, 
which  will  be  appreciated  by  all  students  of  high  speed  transpor- 
tation. 


PERSONALS. 


Mr.  F,  L.  Hunter  has  been  appointed  purchasing  agent  of  the 
El  Paso  &  Southwestern  Railway. 


Mr.  Hugh  Craig  has  been  appointed  general  car  inspector 
of  the  Western  lines  of  the  Canadian  Pacific,  with  headquar- 
ters at  Winnipeg,  Man. 


Mr.  J.  H.  Eaton  has  been  appointed  assistant  master  car 
builder  of  the  Western  lines  of  the  Canadian  Pacific  Railway, 
with  headquarters  at  Winnipeg,  Man. 


Mr,  A.  S,  Grant  has  been  appointed  master  mochanic  of  the 
Missouri  division  of  the  Missouri  Pacific  Railway  at  De  Soto, 
Mo.,  to  succeed  Mr.  W.  J.  Haynen,  resigned. 


Mr.  H.  W.  Jacobs  has  been  appointed  engineer  of  shop 
methods  and  tools  of  the  Atchison,  Topeka  and  Santa  Fe 
Railway,  with  headquarters  at  Topeka,  Kansas, 


Mr.  W.  J,  Haynen  has  been  appointed  superintendent  of  mo- 
tive power  of  the  Detroit,  Toledo  &  I  ronton  at  Springfield, 
Ohio,  He  was  formerly  master  mechanic  of  the  Missouri 
Pacific  at  De  Soto,  Mo. 


Mr.  Carl  A.  Strom  of  Chicago,  who  resigned  the  position 
of  mechanical  engineer  of  the  Illnois  Central  R.  R.  in  May, 
1904,  to  become  mechanical  engineer  of  the  Isthmian  Canal 
Commission,  at  Panama,  has  recently  been  promoted  to  the 
position  of  superintendent  of  motive  power  and  machinery  of 
the  Panama  Canal, 


Mr.  M,  E.  Weils  has  been  appointed  traveling  master  me- 
chanic of  the  Wheeling  &  Lake  Erie,  the  Wabash  Pittsburgh 
Terminal  and  the  West  Side  Belt  Railroads.  He  will  have 
supenrision  over  roundhouse  service,  the  care  of  locomotive 
boilers  on  the  road  and  at  terminals,  and  the  character  of  the 
locomotive  water  supply. 


Just  before  going  to  press  word  was  received  of  the  sudden 
death  under  exceptionally  sad  circumstances  of  Mr.  W.  P. 
Appleyard,  superintendent  of  equipment  of  the  Pullman 
Company.  Mr.  Appleyard  was  49  years  of  age  and  one  of  the 
best  and  most  favorably  known  authorities  on  car  building 
of  the  time.  His  unusual  ability  was  combined  with  a  remark- 
able personality.  His  quiet  dignity  uprightness  of  character 
and  frank  friendliness  brought  admiration  from  all  who  knew 
him.  He  was  educated  in  engineering  and  architecture.  In 
1888  he  entered  the  service  of  the  Pullman  Comi)any  as  mechan- 
ical inspector,  and  was  promoted  to  the  position  of  superintend- 
ent of  repairs.  In  1893  he  became  master  and  builder  of  the  New 
York,  New  Haven  &  Hartford  Railroad.  He  returned  to  the 
Pullman  Company  as  superintendent  of  equipment  in  Februarv 
of  last  year.  His  death  brings  sadness  and  keen  sense  of  per 
sonal  loss  to  hosts  of  friends  and  associates. 
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Wrenches. — A  catalog  of  the  drop  forged  machine  wrenches 
made  by  the  Billings  &  Spencer  Company,  Hartford,  Conn. 

Pneumatic  Tools. — Catalog  F  from  the  Cleveland  Pneumatic 
Tool  Company  of  Cleveland,  Ohio,  is  devoted  entirely  to  their  pneu- 
matic haipmers  and  drills. 

Air  Compressors. — Bulletin  L-508  received  from  the  laidlaw- 
Dunn-Gordon  Company,  Cincinnati,  Ohio,  gives  a  complete,  illu- 
strated, detailed  description  of  the  improved  Cincinnati  air  com- 
pressors. 


Electric  Motors. — Bulletin  No.  261  from  the  Triumph  Electric 
Company,  Cincinnati.  Ohio,  describes  their  new  steel  frame 
multipolar  motors,  a  description  of  which  appears  on  another 
page  of  this   issue. 


Reamers  and  Core  Drills. — A  revised  price  list  from  the 
Three  Rivers  Tool  Company,  Three  Rivers.  Mich.,  of  the 
Matthews  high  speed  core  drills  and  reamers.  These  tools  have 
blades  of  high  speed  steel  brazed  into  soft  steel  bodies. 

Motors  and  Generators. — Bulletin  No.  51  issued  by  the  North- 
ern Electrical  Manufacturing  Company,  Madison,  Wis.,  is  devoted 
to  a  detail  description  of  their  generators  and  motors  with  "ring" 
type  fields.  These  are  for  large  ratings,  and  if  desired  may  be 
equipped  for  variable  speed. 


Crane  Valves. — The  Crane  Company  of  Chicago  have  issued  a 
four-pnge  circular  illustrating  their  renewable  spring  di.sc  brass 
valves  made  in  globe,  angular  and  cross  forms,  suitable  for  working 
pressure  up  to  1.50  lbs.  The  circular  illustrates  and  describes  the 
valves  and  discs  and  presents  sizes  and  prices  of  all  the  varietias 
furnished. 


Engines  and  Dynamos. — Bulletin  No.  IG  issued  by  the  Ridg- 
way  Dynamo  &  Engine  Company.  Ridgway,  Pa.,  gives  the  names 
of  a  large  number  of  customers  who  have  from  one  to  twenty 
McEwen  engines  and  Thompson-Kyan  dynamos  in  daily  operation, 
and  who  will  be  glad  to  answer  questions  of  prospective  pur- 
fhasers  contcrning  these  machine.s. 

ELEtTRic  Traveling  Hoists  and  Trolleys. — The  Niles-Bement- 
I'ond  t?ompany.  111  Broadway,  New  York,  have  Ksued  a  very  in- 
teresting catalog  of  their  electric  hoists  and  trolley.s,  and  have 
devoted  considerable  space  to  an  application  at  the  Ramapo 
Iron  Works,  Niagara  Falls,  N.  Y.  The  system  described  could  be 
used  to  advantage  for  handling  material  in  railway  store-houses 
and  scrap  yards  and  a  description  of  it  will  be  found  on  another 
page  of  this  issue. 

Mallet  Articulated  Compound  Locomoti\-e. — ^The  American 
Locomotive  Company  are  issuing  an  attractive  publication  which 
describes  in  detail  the  large  Mallet  compound  built  for  the  Balti- 
more &  Ohio  Railroad,  and  considers  the  advantages  of  this  type 
of  constniction  and  compounding.  It  also  contains  a  number  of 
interesting  comments  from  the  technical  press  on  the  design  and 
working  of  the  B.  &  O.  engine,  which  is  the  largest  and  most 
powerful  locomotive  ever  built. 


Pipe  Joints. — Advance  circulars  have  been  received  from  the 
Crane  Company,  Chicago,  111.,  describing  their  Cranelap  extra 
heavy  flanged  pipe  joints  with  flanges  made  from  cast  iron,  ferro- 
steel,  malleable  iron,  cast  steel  or  weldless  steel,  suitable  for  work- 
ing pressures  up  to  250  lbs.;  also  their  Craneweld  flanged  pipe 
joints  with  wrought  steel  flanges  welded  on,  suitable  for  pressures 
up  to  250  lbs.  The  latter  circular  also  illustrates  the  different 
operations  on  and  methods  of  facing  extra  heavy  companion 
flanges  suitable  for  working  pressures  up  to  250  lbs. 

Baldwin  I^ocomotive  Works.— Nos.  51  and  52  of  the  "Record 
of  Recent  Construction"  of  the  Baldwin  Ix)comotive  Works  have 
been  received.  The  former  illustrates  a  number  of  locomotives 
built  for  various  classes  of  service,  beginning  with  the  four-cylinder 
balanced  compound  for  the  New  York  Central  and  Hudson  River 
Railroad,  this  being  the  25,000th  locomotive  produced  by  these 
works.  The  latter  publication  presents  the  subject  of  solid  forge<l 
and  rolled  steel  wheels  as  manufactured  by  the  Standard  Steel 
Works  at  Bumham.  Pa.  It  illustrates  the  works,  the  process  of 
manufacture,  discusses  the  merits  of  steel  wheels  for  passenger 
and  freight  service,  pre&ents  physical  tests  and  chemical  analysis 
and  includes  a  number  of  designs  of  standard  steel  wheels  for 
yarious  classes  of  service. 


Hollow  Staybolts. — The  Hollow  Staybolt  Company,  Cuya- 
hoga Falls,  Ohio,  have  orders  for  hollow  staybolt  iron  bars  for 
exi)ort  to  a  leading  railroad  of  Japan  and  for  the  Imperial  Rail- 
way of  North  China. 

Electrical  Controller  &  Supply  Company. — Mr.  H.  F. 
Stratton-  who  has  been  connected  with  the  main  office  at  Cleve- 
land, Ohio,  has  accepted  the  position  of  New  York  representa- 
tive, with  offices  at  136  Liberty  street.  New  York  City. 

Oil  and  Gas  Engine  Patents. — A  digest  of  United  States 
patents  of  air,  caloric  gas  and  oil  engines,  including  the  years 
from  1789  to  July,  1905,  has  been  prepared  by  Mr.  James  T. 
Allen,  examiner  United  States  Patent  Office,  Washington,  D.  C, 
which  is  soon  to  be  published.  It  contains  2,000  pages  in  three 
volumes  with  claims  and  briefs,  including  references  and  deci- 
sions. 


Resorts  and  Tours. — This  is  a  vacation  directory  and  en- 
cyclopaedia for  the  traveler.  It  wMitains  90  pages  of  delight- 
ful descriptive  reading,  excellent  half  tones  and  a  list  of  about 
1,500  resorts,  including  rates,  hotels  and  railroad  routes.  It  is 
mailed  free  on  application  by  postal  card,  to  Mr.  D.  J.  Flanders, 
general  passenger  and  ticket  agent,  Boston  &  Maine  Railroad, 
Boston,  Mass. 

Sturtevant  Roundhouse  Heating. — Three  of  the  new  round- 
houses of  the  Erie  Railroad  are  to  be  equipped  by  the  B.  F. 
Sturtevant  Company,  of  Boston,  Mass.,  with  complete  systems  of 
heating  and  ventilation,  particularly  applied  for  thawing  out 
engines  during  the  winter.  These  include  a  10-stall  house  at 
Marion,  Ohio,  a  14-stall  house  at  Kent,  Ohio,  and  a  10-stall 
house  at  Hammond,  Ind. 

Amekican  Locomotive  Company's  Earnings. — The  fourth 
annual  report  of  the  president  of  the  American  Locomotive  Com- 
pany shows  that  in  the  year  ending  June  30th  the  gross  earnings 
were  .$24,150,201.06,  a  decrease  of  $8,918,549.50  from  the  earnings 
of  the  previous  year.  The  expenses  were  $19,796,533.49,  a  de- 
crease of  $7,008,451.91,  leaving  a  net  earnings  of  $4,353,667,  which 
is  $1,310,097  less  than  the  previous  year.  After  providing  for 
interest  and  dividends  and  for  permanent  investments  a  surplus 
of  $007,924.26  is  carried  to  the  credit  of  profit  and  loss  account. 

Locomotive  Appliance  Company. — At  the  meeting  of  the  board 
of  directors  of  the  Locomotive  Appliance  Company  August  21st, 
the  election  of  officers  and  an  executive  committee,  for  the  en- 
suing year,  resulted  as  follows:  Mr.  Ira  C.  Hubbell,  president; 
Mr.  Willis  C.  Squire,  vice-president;  Mr.  Clarence  H.  Howard, 
vice-president;  Mr.  J.  J.  McCarthy,  vice-president;  Mr.  J.  B. 
Allfree,  consulting  engineer;  Mr.  E.  B.  Lathrop,  treasurer;  Mr. 
W.  H.  England,  secretary.  And  the  president.  Mr,  Willis  C 
Squire  and  Mr.  E.  B.  Lathrop  were  elected  the  executive  com- 
mittee. 

A  Lapxe  Heating  Problem. — The  magnitude  of  the  heating  pro- 
position in  a  large  railroad  shop  is  well  exemplified  in  the  case  of 
the  new  shops  of  the  Southern  Railway  Company,  at  Spencer,  N.C. 
The  machine  shop  alone  contains  4,500,000  cu.  ft.,  and  requires  for 
its  heating  two  special  steel  plate  fans,  9%  ft.  in  diameter,  driven 
by  10  X  10  horizontal  engines  and  installed  in  connection  with  a 
total  of  about  21,000  ft.  of  1-in.  pipe  massed  in  individual 
heaters.  The  entire  equipment  was  furnished  by  the  B.  F. 
Sturtevant  Company,  of  Boston,  Mass.,  and  is  designed  to  main- 
tain a  temperature  of  60  deg.  when  the  outdoor  temperature  is 
10  deg.  F.  Distribution  is  made  through  a  system  of  overhead 
piping  with  discharge  pipes  leading  down  to  within  about  10  ft. 
of  the  floor.  

Chicago  Pneumatic  Tool  Company.— Mr.  J.  W.  Duntley, 
president  of  the  Chicago  Pneumatic  Tool  Company,  returned  on 
September  8  from  Europe  where  the  past  six  weeks  were  spent 
in  the  interest  of  the  foreign  business.  While  abroad  the  Fraser- 
burgh and  Berlin  factories  were  started  up  and  manufacturing 
arrangements  were  perfected  in  Russia.  All  factories  are  now 
running  in  good  shape  with  sufficient  business  to  keep  them  con- 
stantly occupied  for  several  months,  and  the  outlook  generally  is 
the  most  satisfactory  of  any  period  in  the  history  of  the  company. 
Domestic  inquiries  are  extremely  heavy  for  all  classes  of  tools 
and  appliances.  One  hundred  and  fifty-seven  Franklin  compres- 
sors have  been  sold  during  the  past  ninety  days. 
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EAST  MOLINE  LOCOMOTIVE  SHOPS. 


Rock  Island  System. 


The  magnificent  locomotive  repair  shops  of  the  Rock  Island 
System  at  East  Moline,  111.,  were  planned,  erected  and  equipped 
for  operation  in  less  time  than  is  usually  required  to  plan 
shops  of  equal  size  and  capacity,  and  when  this  is  considered 
in  connection  with  the  fact  that  their  cost  was  very  reason- 
able and  that  they  possess  radical  features,  making  their 
operation  very  convenient  and  economical,  and  that  they  have 
been  designed  with  a  view  to  durability  and  low  cost  of 
maintenance,  it  reflects  considerable  credit  for  ability  and 
foresight  on  the  committee  which  had  this  work  in  charge. 

On  January  15,  1903,  a  committee,  consisting  of  Mr.  George 
F.  Wilson,  superintendent  of  motive  power,  who  was  shortly 
afterwards  succeeded  by  Mr.  M.  K.  Barnum;  Mr.  C.  A.  Seley, 
mechanical  engineer,  and  Mr.  S.  F.  Forbes,  assistant  purchas- 
ing agent,  was  appointed  and  authorized  to  submit  plans  and 
recommendations  covering  the  general  questions  of  layout, 
power,  lighting,  heating  and  tool  equipment  for  shops  capable 
of  repairing  sixty-five  engines  per  month.  They  were  also 
to  consider  car  department  repair  shops  in  regard  to  general 
dimensions  and  location,  although  up  to  the  present  time  no 
provision  has  been  made  for  their  erection.  The  committee 
report  made  to  the  management,  with  about  three  weeks' 
time  for  its  preparation,  was  approved,  and  the  committee  was 
continued  to  assist  in  making  detail  plans,  specifications  and 
contracts  for  the  equipment  and  its  arrangement.    Mr.  C.  H. 


Wilmerding,  consulting  engineer,  of  Chicago,  was  engaged 
to  assist  with  this  work,  and  also  undertook  the  inspection  of 
the  erection  of  the  power-house  machinery  and  equipment  ajid 
all  piping  and  wiring.  The  buildings  were  designed  and 
constructed  by  (Jeorge  B.  Swift  Company,  under  the  personal 
supervision  of  Mr.  George  F.  Jenkins,  who  was  specially  well 
equipped  for  this  work  because  of  his  extensive  experience  in 
the  construction  and  maintenance  of  railroad  buildings.  The 
work  on  the  buildings  was  under  the  general  supervision  of 
the  chief  engineer  of  the  railroad,  Mr.  J.  F.  Stevens,  and  later 
his  successor,  Mr.  W.  L.  Darling.  Mr.  J.  M.  Brown  was 
appointed  engineer  in  charge  for  the  railroad  company. 
Actual  construction  was  started  May  1,  1903;  the  buildings 
were  completed  in  a  little  more  than  six  months,  although 
thirty-one  days  of  that  time  was  entirely  lost,  due  to  rain; 
and  the  plant  was  placed  in  operation  the  following  February. 

LOCATION   AND   CAPACITY. 

East  Moline  is  about  175  miles  west  of  Chicago,  near  the 
cities  of  Moline,  Rock  Island  and  Davenport.  Crossing  the 
Mississippi  River  at  Rock  Island  and  Davenport,  the  Rock 
Island  System  diverges  in  three  directions:  to  the  northwest 
to  St.  Paul,  Minneapolis  and  Watertown;  to  the  west  to  Omaha 
and  Denver,  and  to  the  southwest  to  Kansas  City  and  beyond. 
The  importance  of  having  a  repair  shop  at  this  point  is 
evident  from  the  fact  that  the  four  divisions  which  enter  East 
Moline  have  about  1,200  locomotives. 

The  shop  site  lies  in  a  depression  between  the  valleys  of  the 
Mississippi  and  Rock  Rivers,  about  two  miles  from  each,  and 
is  thirty-eight  feet  above  the  low-water  level  in  the  Mississippi 
River,  which,  at  this  point,  rises  about  fifteen  feet  during 
high  water.  The  soil  is  sandy  and  very  favorable  for  the 
construction  of  the  buildings.  The  shops  were  designed  to 
turn  out  about  sixty-five  engines  per  month  and,  in  addition, 
to  do  manufacturing  for  the  system.  The  general  storehouse 
for   the   entire  system   is   located   here. 

GEXEBAL   DESCRIPTION'. 

The  plot  of  ground  upoij  which  the  yards  and  shops  are 
located  is  about  one  mile  wide  and  one  and  a  half  miles  long 
and  at  the  time  the  layout  was  decided  upon  It  contained  no 
permanent  structures  or  tracks  except  the  main  tracks  at 
one  side  of  the  property  and  therefore,  unlike  many  of  the 
recent  large  shop  installations,  there  were  practically  no 
restrictions  as  to  the  shape  and  the  arrangement  of  the 
buildings.  On  the  layout  plan,  those  buildings  which  are 
shown  by  full  lines,  which  Include  the  erecting,  machine  and 
boiler  shops,  blacksmith  shop,  storehouse,  oil  houses,  round- 
house and  power  house,  have  already  been  constructed.  The 
buildings  indicated  by  dotted  lines  have  not  yet  been  erected. 
The  freight  yards,  ash  pits  and  the  coaling  station  are  now  In 
the  course  of  construction.  The  freight  yard,  which  lies 
between  the  main  track  and  the  shop  buildings,  is  one  and  a 
half  miles  long  and  five  hundred  feet  wide,  and  will  have  a 
capacity  for  3,000  cars.  In  addition,  there  are  nine  miles  of 
track  for  the  use  of  the  shops  and  storehouse.  One  track 
extends  through  the  erecting  shop,  one  through  the  boiler 
shop  and  one  through  the  blacksmith  shop,  while  the  store- 
house is  served  by  two  tracks  on  each  side  and  the  power 
house  by  one  track.  At  the  east  end  of  the  erecting  shop  are 
tracks  for  the  storage  of  wheels. 

The  erecting,  machine  and  boiler  shops  are  under  one  roof. 
The  erecting  shop  occupies  the  central  bay  of  the  building,  while 
the  boiler  and  tank  shops  are  on  the  side  nearest  the  black- 
smith shop,  and  the  machine  shop  is  on  the  other  or  south  side 
of  the  erecting  shop.  The  engines  are  taken  into  the  erecting 
shop  at  the  east  end,  are  stripped  on  longitudinally  arranged 
pits,  and  are  then  placed  on  pits  which  al^  built  at  an  angle 
with  the  center  track.  The  final  erepting  work  Is  done  on 
longitudinally  arranged  pits  at  the/<^st  end  of  the  erecting 
shop,  the  end  nearest  to  the  roundhouse.  This  arrangement 
will  be  considered  more  fully  in/a  later  article  dealing  with 
the  equipment  and  operation  ^A(^^41>e  locomotive  shop.  On 
page  236  of  the  June,  1904,  journal  Is  a  discussion  on  the 
"Track  Arrangements  in  Locomotive  Shops,"  by  Mr.  C.  A. 
Seley,  which  considers  the  advantages  of  this  arrangement 
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compared  with  the  longitudinal  and  transverse  arrangements 
The  blacksmith  shop,  the  west  end  of  which  is  to  be  used  as  ;i 
brass  foundry,  is  placed  between  the  main  shop  and  th» 
storehouse.  The  power  house,  storehouse  and  supply  platforms 
are  placed  centrally  with  regards  to  the  car  and  locomotivt 
departments,  and  the  blacksmith  shop  is  so  placed  that  it 
may  also  be  conveniently  reached  from  the  car  shops.  Refer- 
ence to  the  layout  plan  will  show  that  a  generous  allowance 
has  been  made  for  the  extension  of  all  the  buildings. 

BUILUINOS (iEXEKAL. 

The  most  striking  features  about  the  buildings  are  the 
splendid  day-lighting,  simplicity,  absence  of  all  ornamentatioi. 
and  the  duplication  of  detail  design,  and  it  is  largely  thest 
features  which  made  it  possible  to  furnish  buildings  of  strong 
and  durable  construction  and  yet  at  a  relatively  low  cost 
($1.40  per  sq.  ft.  for  the  machine,  erecting  and  boiler  shops, 
which  includes  the  cost  of  walls,  roofs,  floors,  crane  runways, 
fan  houses,  heating,  tunnels  and  engine  pits),  and  it  is 
expected  that  the  cost  of  maintenance  will  also  be  reduced  to 
a  minimum.  All  of  the  buildings,  with  the  exception  of  the 
roundhouse  and  storehouse,  are  of  brick,  "with  gravel  roofs 
suj)ported  on  steel  trusses.  All  footings,  foundations,  pits 
and  conduits  are  of  concrete,  consisting  of  crushed  lime  stone, 
not  exceeding  2i/l>-inch  cubes,  coarse,  clean,  sharp  sand  and 
American  Portland  cement  in  the  proportion  of  one  measurf 
of  cement,  three  of  sand  and  six  of  stone,  the  proportion  oi 
sand  being  reduced  when  the  stone  ran  small.  Concrete  or 
cement  floors  and  engine  beds  have  a  top  dressing  %-inch 
thick,  with  a  smooth,  level  surface.  The  brick  is  of  the  hard 
burned,  common  building  variety,  every  seventh  course  abovt^ 
the  foundation  being  a  header  course.  All  fire  and  battlement 
walls  are  finished  with  vitrified  wall  coping.  The  window 
sills  are  of  Indiana  Oolitic  lime  stone. 

The  roofs  are  designed  to  sustain  a  force  of  fifty  pounds  per 
square  foot.  The  roof  covering  is  of  composition  and  gravel, 
and  is  constructed  in  the  following  manner.  The  sheathing 
is  covered  with  four  thicknesses  of  wool  and  roofing  felt, 
weighing  not  less  than  fifteen  pounds  (for  single  thickness) 
to  a  square  of  one  hundred  feet;  the  felt  is  cemented  together 
the  full  width  of  the  lap.  The  roof  is  .then  covered  with  a 
heavy  coating  of  roof  cement  and  clean  screened  gravel  is 
applied.  The  surplus  gravel  is  then  brushed  off,  leaving  a 
coating  of  one-sixteenth  of  a  cubic  yard  to  a  square  of  one 
hundred  feet. 

The  windows,  clerestory  lanterns  and  doors  are  all  glazed 
with  heavy  factory  ribbed  glass,  all  one  size,  10  by  1(>.  and  the 
window  sash  and  doors  are  made  in  standard  sizes  for  all  the 
buildings,  and  it  is  expected  that  this  feature  will  materially 
affect  the  cost  of  maintenance.  The  windows  are  generally 
of  two  and  three  flight  of  sash,  all  double  hung.  Where  three 
sash  are  used,  the  center  one  is  fitted  stationary.  The  sky- 
lights are  of  the  Hayes  pattern,  with  one-quarter  inch  wire 
woven  glass. 

The  down-spouts  for  roof  drainage  are  of  cast  iron,  heavy 
soil  pipe,  with  leaded  joints,  and  in  all  cases  are  brought 
down  inside  of  the  walls  and  are  connected  to  the  sewer  with 
tight  cement  joints. 

The  amount  of  material  tised  in  (he  construction  of  the 
buildings  will  give  some  idea  of  their  size,  and  is  as  follows: 
22,000  barrels  of  Portland  cement,  20,000  cubic  yards  of  crushed 
stone,  5,000,000  feet  of  lumber,  0,000,000  bricks,  2,400  tons 
of  structural  steel,  150  tons  of  cast  iron,  64,000  square  feet  of 
factory  ribbed  glass,  20,000  feet  of  woven  wire  glass  skylights, 
and  420,000  square  feet  of  composition  roof. 

MACHINE,   EBECTING   AND   BOILEB   SHOPS. 

The  building  which  contains  these  departments  is  under 
one  roof  and  covers  about  five  and  a  half  acres;  it  is  273  feet 
wide  and  860  feet  long  inside,  and  is  the  largest  shop  of  this 
kind  in  the  United  States  under  one  roof,  except  for  the  Sayre 
shop  of  the  Lehigh  Valley,  which  is  360  feet  wide  and  748  feet 
long.  The  Sayre  locomotive  shop  has  the  boiler  shop  at  one 
end  and  two  erecting  shops,  one  on  either  side  of  the  machine 
shop.    Between  the  machine  shop  and  each  erecting  shop  at 
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INTEBIOB   VIEW   OF   THE  LOC0M0TI\'E   SHOP. 
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compared  with  the  longitiulinai  and  transverse  arrangenfenty 
The  Ijlacksniilh  whop,  the  west  end  of  whhli  is  to  !)e  used  as 
brass    foundry,    is    placed    between    the    main    shnii    and    ih' 
storehotise.     The  power  honse.  storeliouse  and  supply  jdatfoiii 
are   plaeod   «en)rally   with    r«"jj;ar<ls   lo  tlie  car  and   locoiiioli\ 
departnK'nis,   and    the    bhu-ksniiih    slioji    is    so    phic-ed    that    i 
may  jilso  Ite  conveniently  reached   fioui  iho  <;ir  sh(>i>s.     K<  l<i 
ence  lo  the  layout   plan  will  show  that  a  generous  <illowan< . 
has  Imcii   made  for  the  extension  of  all   the  I>uildini;s. 

I!l  U.IU.Nt.S — «. i:\KISAl.. 

The  most  striking  features  alioui  the  liuildings  aie  ili. 
splendid  «lay-lighting.  simplit  ity,  al)sence  of  all  ornanientatio' 
and  the  duplication  of  detail  design,  and  it  is  largely  the.-- 
featiires  which  made  it  possible  to  furnish  buildings  of  strnu: 
;ind  durable  const luci ion  and  yet  at  a  relatively  low  co> 
($l.J"  per  sq.  ft.  for  the  ma<hine,  erecting  and  boiler  shop- 
which  incliuleu  the  cost  of  walls,  roofs,  lloois.  crane  iitnwax  - 
fan  houses,  heating.  lunnels  and  engine  pits),  and  it  i 
experied  that  the  cost  of  maintenance  will  also  be  reduced  !• 
a  minimum.  All  of  the  buildings,  with  the  exception  of  ih' 
roundhouse  and  storehouse,  are  of  brick,  with  gravel  roof 
snpi>oried  on  steel  trusses.  All  footings,  foundations,  pii 
and  conduits  are  of  concreie,  «onsisiing  of  crushed  linjo  stoti' 
not  exceeding  :!'-..-inch  <'ul)es,  coarse,  clean,  sharp  sand  an. 
.\nifri<an  F'ortlan<l  cement  in  liie  proportion  of  one  niea.siir 
tif  ct'inent.  three  of  sitnd  an«l  six  of  stone,  the  proportion  < 
.sainl  beinii  redtice<l  when  tlie  stone  ran  small.  Concrete  u 
«-emeni  lloois  and  engine  beds  have  a  loi»  rlressing  ^i-ind 
thick,  with  a  smooth,  level  surface.  The  brick  is  of  the  hav' 
burned,  common  building  variety,  every  seventh  course  abov. 
the  foundation  being  a  header  course.  All  fire  and  baltlemeii 
walls  are  finished  with  vitrified  wall  coping.  The  wiudov 
sills  are  of  Indiana  Oolitic  lime  stone.  '      /'  '}'■'.  ■  ■*:' 

The  roofs  are  designed  to  sustain  a  force  of  fifty  pounds  p<  : 
scpiare  foot.     The  roof  covering  is  of  composition  and  grav<  . 
and   is  constnicted   in   the  following  manner.     The  sheathiii:. 
is    ( overed    with    four    thicknesses    of    wool    and    roofing    ftji 
weighing  not   less  than   fifteen  pounds    (for  singlf  thickness  > 
to  a  s(piare  of  one  hundred  feet;  the  fell   is  cemented  togeihe 
the  full   wi<iih  of  the  lap.     Thf   roof  is  then  covered  with   a 
heavy    coating   of    roof   cement    and    dean    screened    tiravel    iV 
applied.     The  surplus   gravel   is   ihen    brushed    off,   leaving  .' 
coating  of  one-sixteenth   of  a   cubic  yard   lo  a   square  of  on' 
hundred    feet.  ^ .    .     ,  . 

The  windows,  clerestory  lanterns  and  doois  are"'  aT!  glazed 
with  heavy  factory  ribbed  glass,  all  one  si/.e,  in  by  H",.  and  ili 
window  sash  and  doors  are  made  in  standard  sizes  for  all  ili' 
buildings,  and  it  is  exi»e<-led  thai  this  feature  will  materially 
alTc«i  the  cost  of  maintenance.  The  windows  are  generally 
of  two  and  three  flight  of  sash,  all  double  hung.  Where  thrc. 
sash  ate  used,  the  center  one  is  tilted  stationary.  The  sk\ 
liiihis  are  of  the  Ha>es  pattein.  with  one-quarter  in<h  wlf' 
woven    iilass.  __-.,.  ;,^,.    ■.         ...  _    , 

The  down-spouts  for  root  diainaLie  ar^  Vif  ea»«  Irpji,  Heavv 
s(dl  pipe,  with  le;ided  joints,  and  in  all  cases'  are  broiigli! 
down  inside  of  the  walls  and  are  connecietl  to  the  sewer  witt 
tiglit  cement  joints. 

The  amount  of  material  ll^ed  in  the  const  ruci  ion  <if  tin 
liuibiings  will  nive  some  idea  of  their  size,  and  is  as  follows 
L'L'.oMo  l)arrelsof  Portland  cement,  l'n,ooii  (ubic  yards  of  crusliee 
stone,  ,'»,ooo.ooo  feet  «d"  lumber.  f;.o(Mi.ouo  bricks.  iMdO  tons 
of  structural  steel,  l.'iO  tons  of  cast  iron,  f.l.uoo  scpiare  feet  of 
factory  ribbed  glass,  I'o.ooO  feet  of  woven  wire  glass  skylights, 
and    lL'(i,iMit(  siiuare  feet  of  composition,  roof. 

MACIIINF.    KRKCTI.NO    AM»    lioll  KU    Ml(il'>. 

The  building  which  contains  these  departments  is  undei 
one  roof  and  covers  about  five  ami  a  half  acres;  it  is  273  fee' 
wide  and  SCO  feet  long  inside,  and  is  the  largest  sho[)  of  thi^ 
kind  in  the  United  States  under  one  roof,  except  for  the  Sayrt 
shop  of  the  Lehigh  Valley,  which  is  30(1  feet  wide  and  74S  fee' 
long.  The  Sayre  locomotive  shop  has  the  boiler  shop  at  ou' 
end  and  two  erecting  shops,  one  on  either  side  of  the  machiie 
shop.     Between  the  machine  shop  and  each  erecting  shop  at 
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VIEW  LOOKING   THBOUGH   THE  EBECTING   SHOP. 
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SECTIONS   OF   BIVETEB   PIT. 


Sayre  is  a  storage  space  forty-two  feet  wide,  and  In  the 
following  comparisons  this  storage  space  Is  supposed  to  be 
divided  equally  for  machine  and  erecting  shop  purposes. 

Total  Area.  Per  Cent,  of  Total 

Location.  Ratio.        Sq.   Ft.      Erecting.      Machine.      Boiler- 

Collinwood    1  129,850  28  41  31 

Topelta     1.15  149,146  30  44  20 

Reading     1.54  196,000  53  23  24 

East     Moline 1.84  233.961  36  31  33 

Sayre    2.07  269.280  38  46  16 

The  percentage  limits  of  the  erecting,  machine  and  boiler 
shops  at  East  Moline  are  not  fixed  by  walls  or  boundaries 
which  do  not  admit  of  variation,  and,  as  they  are  all  under 
one  roof  and  not  widely  separated,  the  machine  shop,  If  it 
becomes  crowded,  can  easily  be  extended  over  into  the  boiler 
shop  space,  or  vice  versa,  or  boiler  work  may  readily  be 
extended  over  Into  the  erecting  shop  space.  The  extreme 
elasticity  of  the  plan,  as  regards  department  boundaries.  Is  an 
Important  feature  of  the  layout  and  Is  to  be  highly  commended. 

Referring  to  the  cross  section,  It  will  be  seen  that  this 
building  Is  divided  into  five  bays.  The  south  bay,  29  ft.  7  In. 
wide,  contains  the  belt-driven  machine  tools;  the  next  bay, 
46  ft.  6%  In.  wide,  contains  the  heavier  machine  tools,  most 
of  which  are  driven  by  individual  motors;  the  center  bay, 
98  ft.  3  In.  wide,  is  used  for  the  erecting  shop,  and  the  two 
north  bays,  57  ft.  IV^  In.  and  32  ft.  3  In.  wide,  contain  the 
boiler,  tank  and  wood-working  shops.  The  center  bay  meas- 
ures 48  ft.  5  In.  from  the  floor  to  the  underside  of  the  roof 


trusses;  the  intermediate  bays  measure  33  ft.  4  in.,  and  the- 
outside  bays  19  ft.  The  roof  is  supported  by  steel  trusses 
and  purlins  with  latticed  longitudinal  girders.  The  roof 
trusses  are  spaced  twenty-two  feet,  center  to  center,  and  the 
side  walls  have  two  three-sash  windows  in  each  panel  between 
pilasters.  The  outer  side  walls  are  only  twenty-two  feet  high 
and  are  largely  filled  with  glass,  and  this  is  also  true  of  the 
clerestory  sides,  which  contain  sash  9  ft.  4  in.  high.  This 
construction  requires  a  comparatively  small  amount  of  brick 
masonry,  which  probably  accounts  to  a  considerable  extent 
for  the  low  cost  of  the  building.  The  rafters  are  2  in.  by  6  in., 
spaced  on  two-foot  centers,  and  the  sheathing  boards  are  \^M 
in.  D  and  M.  The  building  contains  eight  electric  traveling 
cranes,  distributed  as  follows:  Two  3%-ton  and  one  10-ton 
in  the  second  bay;  two  50-ton  in  the  central  bay,  and  one 
10-ton  and  one  20-ton  in  the  fourth  bay,  and  also  a  20-ton 
crane  to  serve  the  riveter  pit.  It  will  be  seen  that  separate 
columns  support  the  roof  and  the  crane  runways,  although 
these  columns  are  rigidly  tied  together.  The  fan  houses  on 
the  south  side  form  an  addition  to  the  main  building,  while 
those  on  the  north  side  are  built  Inside  of  the  north  bay.  At 
the  east  end  of  the  erecting  shop  Is  a  pit  thirty  feet  deep.  In 
which  a  17-ft.  hydraulic  riveter  Is  placed.  This  riveter  Is 
served  by  a  20-ton  crane,  the  runway  for  which  Is  placed 
above  that  of  the  large  crane  which  traverses  the  full  length 
of  the  erecting  shop. 


NOVEMBEB,  1905. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


395 


Half  Euil  Elc vation 


Unit  Ti-nnvf n*  Section 


Tartial  Siil.'  Elevation 
SECTIONS   AND    ELEVATIONS   OF   THE   BLACKSMITH    SHOP. 


The  floor  is  of  3  by  10  in.  plank,  carried  on  4  by  6  in. 
sleepers,  spaced  four  feet  apart.  The  floor  for  the  south  bay, 
which  contains  the  smaller  machine  tools,  which  do  not 
require  special  foundations,  is  concrete  filled.  The  4  b^  6  in. 
sleepers  are  solidly  bedded  on  six  inches  of  cinders,  and  the 
space  between  the  sleepers  is  filled  with  concrete.  The  con- 
struction of  the  pita  is  shown  in  detail  on  one  of  the.  draw- 
ings. The  arrangement  of  the  skylight  and  lanterns,  and 
also  the  fact  that  a  comparatively  large  proportion  of  the  side 
walls  is  devoted  to  windows  gives  this  shop  a  diffused  and 
excellent  light;  in  fact,  it  is  doubtful  whether  any  other 
railroad  shop  in  this  country  is  so  well  lighted.  The  skylight 
over  the  erecting  shop  is  twenty  feet  wide  and  is  glazed  with 
one-quarter  inch  wire  woven  glass  in  metal  frames.  The 
upper  windows  in  the  sides  of  the  main  clerestory  and  the 
lower  ones  in  the  clerestory  of  the  wings  are  pivoted  to 
operate  in  sections  from  below. 

One  thousand  eight  hundred  tons  of  structural  steel  were 
used  in  the  construction  of  this  building.  It  was  on  hand 
ready  for  erection  four  months  after  it  was  ordered,  and 
although  it  was  manufactured  at  four  different  plants  of  the 
American  Bridge  Company,  the  work  was  so  carefully  designed 
and  constructed  that  there  was  not  a  single  misfit  measure- 
ment or  shop  error. 


Section  tbto  lacUrD 

tho«iss  bracioi:  al  rif.st 

BLACKSMITH   SHOP. 

The  blacksmith  shop  is  99  by  465  tL,  85  ft 
at  the  west  end  being  partitioned  off  for  a 
brass  foundry.  It  lies  50  ft.  to  the  north  of 
the  machine  shop.  The  height  of  the  wall  is 
33  ft.  above  foundations,  and  the  height  from 
the  floor  to  the  underside  of  the  roof  truss  is 
25  ft.  6  ins.  This  is  somewhat  higher  than 
usual  practice,  and  is  probably  to  a  large  ex- 
tent responsible  for  the  splendid  lighting  and 
ventilation  of  this  shop.  Although  open  forges 
are  used,  no  trouble  is  experienced  from  smoke 
and  gas.  The  walls  are  of  brick,  12  ins.  thick, 
with  a  4-in.  pilaster,  frieze  and  base  outside 
and  an  8-in.  pilaster  inside.  The  steel  roof 
trusses  rest  on  the  brick  walls  and  are  spaced 
22  ft,  center  to  center.  In  each  panel  between 
pilasters  are  four  windows,  the  two  lower 
ones  having  three  tiers  of  sash,  while 
the  upper  ones  have  only  a  single  sash.  A  ventilating  lantern 
extends  nearly  the  full  length  of  the  building,  and  each 
alternate  panel  has  a  swing  sash,  while  the  other  panels  have 
inclined  wooden  slats.  The  rafters  of  the  main  roof  are  2  by  6 
in.  on  2  ft  centers,  while  those  of  the  lantern  are  2  by  8  in.  on 
2  ft.  centers.  The  composition  roofing  is  placed  on  1»4  in.  D 
and  M  sheathing.  A  clay  floor  is  used.  A  brick  wall  separates 
the  blacksmith  shop  from  the  foundry. 

STOBEHOUSE. 

The  Storehouse  building  is  500  ft  long,  100  ft  wide  and 
three  stories  high.  It  has  concrete  foundations,  brick  walls 
and  mill  construction  of  long  leaf  yellow  pine.  The  first 
story  walls  are  seventeen  inches  thick  with  4-in.  outsid« 
pilasters,  while  the  second  and  third  story  walls  are  thirteen 
inches  thick,  with  4-in.  outside  pilasters.  The  first  floor  is 
four  feet  above  the  rail  of  the  delivery  tracks,  and  consists  of 
3-in.  plank  laid  on  4  by  6  in.  sleepers,  spaced  four  feet  apart, 
the  spaces  between  the  sleepers  being  filled  with  cinders. 
The  second  story  has  3  by  6  in.  D  and  M  and  the  third  story 
2  by  6  in.  D  and  M  flooring.  Two  stairways  lead  from  the 
first  to  the  third  fioor,  and  there  are  also  two  platform 
elevators,  each  of  5,000  pounds  capacity.  The  windows  on 
the  first  floor  are  placed  eight  feet  above  the  floor,  so  tliat  the 
space  may  be  utilized  for  storage. 
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Sayre  is  a  storase  space  lorly-two  feet  wide,  and  in  the 
following  (oiiipnrisons  tiiis  storage  space  is  supposed  to  be 
divided  equally  for  niaolnue  and  erecting  slio|)  purposes. 


Ixtcatioii. 
♦""•illinwiiod 

({•■aUinK  .  . 
Kast  M.>lii.. 
S,'iyr>'    


Total  Arm. 
Uatio.        Sq.    Ft. 
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2.07  2«!>;2Si.. 


Pit  Cent,  of  Total 
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The  percentage  limits  of  the  erecting,  madiine  and  boiler 
shops  at  Kast  3Ioline  are  not  fi.xed  by  walls  or  boundaries 
which  do  not  admit  of  variation,  and,  as  they  arc  all  under 
one  roof  and  not  widely  separated,  the  machine  shop,  if  It 
be<:omos  cro\vd»d,  can  easily  i)e  extended  over  into  the  boiler 
shop  sjKtce,  or  vice  versa,  or  boiler  work  may  readily  be 
extended  over  into  the  erecting  shop  s[»ace.  The  extreme 
elasticity  of  the  pl.-m.  as  regards  depnrtment  boundari«'s,  is  an 
imi)ortant  feature  of  ilie  layout  and  is  to  be  hifihly  commended. 

Referring  to  the  cross  section,  it  will  be  seen  that  this 
building  is  divided  into  five  bays.  The  south  bay,  29  ft,  7  in. 
wide,  contains  the  belt-driven  machine  tools;  the  next  bay, 
4«;  ft.  C'^  in.  wide,  contains  the  heavier  machine  tools,  most 
of  whi<h  are  driven  by  individual  motors;  the  center  bay. 
9S  ft.  3  in.  wide,  is  used  for  the  erecting  shop,  and  the  two 
north  bays.  ."iT  ft.  2U'  1"  an^^  32  ft.  3  In.  wide,  contain  the 
boiler,  tank  and  wood-working  shops.  The  center  bay  meas- 
ures 4«  ft.  r.  1.1.  from  the  floor  to  the  underside  of  the  roof 


trusses;  the  intermediate  bays  measure  33  ft.  4  In.,  and  ih^  • 
outside  bays  !!♦  ft.  The  roof  is  supported  by  steel  trusses 
and  purlins  with  latticed  longitudinal  girders.  The  roof 
misses  are  spaced  Iwcnty-lwo  feet,  center  to  center,  and  the 
side  walls  have  two  three-sash  windows  in  each  panel  between 
pilasters.  The  outer  side  walls  are  only  twenty-two  feet  high 
and  are  largely  filled  with  glass,  and  this  is  also  true  of  the 
rlerestory  sides,  whi«h  contain  sash  1>  ft.  4  in.  high.  This 
construction  reqtures  a  comparatively  small  amount  of  brick 
masonry,  wiiieh  probably  accounts  to  a  considerable  extent 
for  the  low  cost  of  the  biiililing.  The  rafters  are  2  in.  by  C  in.. 
RI)aced  on  two-foot  c(>nters,  and  th(>  sheathing  boards  are  lU 
in.  I)  and  M.  The  building  contains  eight  electric  traveling 
cranes,  distributed  as  follows:  Two  t{i/4-ton  and  one  10-ton 
in  the  second  bay;  two  r»tt-ton  in  the  central  l)ay,  and  one 
lO-ton  and  one  20-ton  in  the  fourth  bay,  and  also  a  20-ton 
crane  to  serve  the  riveter  pit.  It  will  be  seen  that  separate 
columns  support  the  roof  and  the  crane  runways,  although 
these  colunms  are  rigidly  tied  together.  The  fan  houses  on 
the  south  side  form  an  addition  to  the  main  building,  while 
those  on  the  north  side  are  built  inside  of  the  north  bay.  At 
the  east  end  of  the  erecting  shop  is  a  pit  thirty  feet  deep,  in 
which  a  17-ft.  hydraulic  riveter  is  placed.  This  riveter  is 
served  by  a  20-ton  crane,  the  runway  for  which  is  placed 
above  that  of  the  large  crane  which  traverses  tl^e  fuU  length 
of  the  erecting  shop.  -'''•'.''. 
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,;    ;-  BLACKSMITH    S,llOV.        .j      .  . 

The  biacksmitli  shop  is  9y   by  46&  ft.,  85  ft. 

at   the    west    end    being    puriiiioneci    off    for    a 
brass   laundry.     It  ties  50   ft.  to  the  north  of 
the  machine  shop.     The  height  of  the  Wall   is 
;     .    u3  ft.  above  foundations,  and   ihe  height  from 
l^-i;   the  lloor  to  the  underside  of  the  roof  truss  is 
;  23  f L  6  ins.     This  is  somewhat  higher  than 
-usual  practice,  and  is  probably  to  a  large  ex- 
tent responsible  for  the  splendid  lighting  and 
,  yeujlilation    of  this  sliop.    Although  open  iorges 
vjare  used,  no  trouble  is  experienced  from  smoke 
/.and  gas.    The  walls  are  of  brick,  12  ins.  thick, 
,,W.ith   a  4-in.  pilaster,   frieze  and   base   outside 
;-■;._:  :^^-f  ^.- ' f.^:..^:-,i:.:\-'-..jiind   AU   Sin.    pilaster    inside.      The   steel    roof 
"!! -11  I^'~I:~I^K-ilI.'3--,  .'■  trusses  rest  on  the  brick  walls  and  are  si)aced 

I'attiiit  ^l<li'-  KJ«^ vat i. im'"-  1 


SECTIO.NS   AM)    ELEVATIOXS  OF  THE   BLACKSMITH    SHOP. 

The  lloor  is  of  3  by  lu  in.  plank,  carried  on  4  by  6  in. 
sleepers,  spaced  four  feet  apart.  The  floor  for  the  south  bay, 
which  contains  the  smaller  machine  tools,  which  do  not 
require  sjiecial  foundations,  is  <  oncrele  filled.  The  4  bf'  G  in. 
sleepers  arc  solidly  bedded  on  six  inches  of  cinders,  and  the 
space  between  the  sleepers  is  filled  with  concrete.  The  con- 
struction of  the  pits  is  shown  in  detail  on  one  of  the  draw- 
ings. The  urraiigenient  of  the  skylight  and  lanterns,  and 
aLso  the  fact  that  a  comparatively  large  proportion  of  the  side 
walls  is  devoted  to  windows  gives  this  shop  a  diffused  and 
excellent  light;  in  fact.  It  is  doubtful  whether  any  other 
lailroad  shop  in  thi.s  country  is  so  well  lighted.  The  skylight 
ever  the  erecting  shop  is  twenty  feet  wide  and  is  glazed  with 
<)Ue-(iuarter  inch  wire  woven  glass  in  metal  frames.  The 
upper  windows  in  the  sides  of  the  main  clerestory  and  the 
lower  ones  in  the  clerestory  of  the  wings  are  pivoted  to 
">I»ora1e  in  sections  from  below.     .,.  : 

One  thousand  eight  hundred  tons  iof  structural  steel  were 
u.sed  in  the  construction  of  this  building.  It  was  on  hand 
ready  for  erection  four  months  after  it  was  ordered,  and 
although  It  was  manufactured  at  four  different  plants  of  the 
American  Bridge  Company,  the  woi-k  was  so  carefully  designed 
and  constructed  that  there  was  not  a  single  misfit  measure- 
ment or  shop  error.  T^v'V  Jv  ::^  ■  ^     -^' 


.^2,  ft.,  center  to  center.  In  each  panel  between 
pilasters  are  four  Windows,  the  two  lower 
ones  having  three  tiers  of  sash,  while 
the  upper  ones  have  only  a  single  sash.  A  veuiilaiing  lantern 
extends  nearly  the  full  length  oT  the  building,  and  each 
alternate  panel  has  a  swing  sash,  while  the  other  panels  have 
inclined  wooden  slats.  The  rafters  of  the  main  roof  are  2  by  C 
in.  on  2  ft.  centers,  while  those  of  the  lantern  are  2  by  8  in.  on 
•2  ft.  centers.  The  composition  roofing  is  placed  on  !>„  in.  D 
and  M  sheathing,  A  clay  iloor  is  used.  A  brick  wall  separates 
Ihe  blacksmith  shop  from  the  foundrj'. 

SrottEUOUSE. 

The  storehouse  building  is  500  ft.  long,  100  ft.  wide  and 
ihree  stories  high.  It  has  concrete  foundations,  brick  walls 
and  mill  construction  of  long  leaf  yellow  pine.  The  first 
story  walls  are  seventeen  inches  thick  with  4-in.  outsid« 
pilasters,  while  the  second  and  third  story  walls  are  thirteen 
inches  thick,  with  4-in.  outside  pilasters.  The  first  floor  is 
fotir  feet  above  the  rail  of  the  delivery  tracks,  and  consists  of 
;i-in.  plank  laid  on  4  by  6  in.  sleepers.  si>ace<l  four  feet  apart, 
the  spaces  between  the  sleepers  being  filled  vith  cinders. 
The  second  story  has  3  by  6  in.  D  and  M  and  the  third  story 
2  by  G  in.  D  and  M  flooring.  Two  stairways  lead  from  the 
first  to  the  third  floor,  and  there  are  also  two  platform 
elevators,  each  of  5,000  pounds  capacity.  The  windows  on 
the  first  floor  are  placed  eight  feet  above  the  floor,  so  that  the 
space  may  be  utilized  for  storage. 
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SECTION^    OF    THE    WALLS    OK    THE    BLACKSMITH     AXD    LOCOMOTIVE    SHOPS. 


The  lantern  for  light  and  ventilation  is  fitted  with  pivoted 
windows  and  a  portion  of  its  roof  is  furnished  with  skylights. 
In  each  floor  beneath  the  skylights  are  light  courts.  The 
brick  walls  on  either  side  of  the  doors  are  protected  for  a 
height    of  about    six   feet   by   heavy   cast   iron   guards.       The 
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ST0KI-:H01  ME. 

storage  platform  at  the  east  is  134  ft.  4  in. 
wide  and  400  ft.  long.  A  traveling  electric 
crane  of  five  tons  capacity,  with  an  80-ft.  span, 
extends  over  one  of  the  delivery  tracks  and 
part  of  the  platform  for  its  entire.  length  of 
400  ft.  A  delivery  platform,  15  ft.  8  in.  widt, 
extends  along  each  side  of  the  building  and  at 
the  west  end  is  a  platform,  17  ft.  8  in.  wide, 
extending  to  the  refined  oil  house. 

OH.  HOrSES. 

The  refined  oil  house  is  260  ft.  west  of  the 
storehouse  and  is  62  ft.  8  in.  by  102  ft.  10  ia. 
It  has  concrete  foundations,  brick  walls  and 
steel  roof  trusses.  The  roof  composition  Is 
carried  on  1%  in.  D  and  M  sheathing  and  2  by 
G  in.  rafters.  The  building  has  a  basement 
59  ft.  2  in.  by  59  ft.  4  in.,  which  contains  nine 
storage  tanks,  six  with  a  capacity  of  12,060 
gals,  each,  and  three  with  a  capacity  of  6,170 
gals.  each.  The  basement  and  first 
floor  are  of  finished  cement,  and  that 
part  of  the  first  fioor  over  the  basement  is  supported  on  steel 
I  beams  and  is  reinforced  between  the  beams  by  No.  16 
expanded  metal.  The  basement  and  first  floor  are  connected 
by  iron  stairs.  The  first  floor  is  four  feet  above  the  rails  of 
the  delivery  track.     The  building  Is  divided  into  three  parts: 
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SECTIONS   AND   ELEVATIONS  OF  THE   STOREHOUSE. 


BTOBEHOUSE,   STOBAGE  PLATFORM   AND  CRANE,    WITH   HIGH-SERVICE   WATER  TANK    TO   THE   RIGHT. 
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Th«>  laiiifiii  for  I ii;!  11  and  vtniilaiion  is  fiitt'd  with  pivoted 
windows  anil  a  [lortiou  of  its  roof  is  fiitnislu'd  witli  skylighls. 
In  fnih  floor  iH-nt-aih  ihe  skylij;his  an-  lii;lu  courts.  The 
bri«'k  walls  on  t'iilier  siiie  of  tlif  doors  are  proteeted  for  a 
h«M;ihi    of   alioiii    six    feft    tiy    heavy    rasi    iron    guards.       The 


stoia.ne  platform  at  the  east  Is  lo4  ft.  4  in. 
uiilf  and  4o(t  fi.  lonj;.  A  traveling  electric 
erane  of  five  ions  <a|»acity.  with  an  SO-ft.  span, 
e.xt.Mids  over  one  of  the  delivery  tracks  and 
part  of  the  jdaiforin  for  its  entire  length  of 
»ou  fi.  A  delivery  platform.  15  ft.  S  in.  wid«. 
extends  alon.ij  each  si<le  of  the  building  and  at 
the  west  eml  is  a  platform,  17  ft.  S  in.  wide, 
extending  to  the   refiiKMl   oil  house. 

on.    IHM   SKS. 

The  refined  oil  house  is  2(i<i  ft.  west  of  th» 
sionhonse  and  is  <;•_'  ft.  s  in.  hy  l(t2  ft.  10  in. 
It  has  concrete  foundations,  brick  walls  and 
sieel  roof  trus.ses.  The  roof  composition  is 
rail  it  d  on  I's  in.  D  and  M  sheathing  and  2  by 
i;  in.  rafters.  The  building  has  a  basement 
r.!>  ft.  2  in.  by  .'.!•  ft.  4  in.,  which  contains  nine 
storage  tanks,  si.x  with  a  ca|)acity  of  12,000 
gals,  each,  ami  three  with  a  capacity  of  6,170 
gals.  each.  The  basement  and  first 
door  are  of  finished  cement,  and  that 
part  of  the  first  floor  over  the  basement  is  supported  on  steel 
I  beams  and  is  reinforced  between  the  beams  by  No.  16 
exitanded  metal.  The  basement  and  first  floor  are  connected 
by  iron  stairs.  The  first  floor  is  four  feet  above  the  rails  of 
the  delivery  track.     The  buihling  is  divided  into  three  parts: 
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STOREHOUSE,    LOOKING    FBOM   THE   WEST. 


INTEBIOB  VIEW,    SHOWING    STOREHOUSE   CONSTRUCTION. 


SEWAGE   DISPOSAL  PLAITT. 
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SECTIONS    OF   THE   CRUDE   OIL    HOUSE. 


a  shipping  room  directly  over  the  storeroom  in  the  basement, 
a  barrel  room,  60  ft.  by  20  ft.,  and  a  waste  room,  60  ft.  by 
28  ft.  These  rooms  are  entirely  separate  from  one  another 
and  are  steam  heated.  The  building  has  four  30-in.  galvanized 
iron  globe  ventilators. 

The  crude  oil  house  is  eighty-nine  feet  south  of  the  refined 
oil  house  and  is  35  ft.  by  21  ft.  The  floor  is  6  ft.  3  in.  below 
the  surface  of  the  ground;  the  footings,  basement  walls  and 
floor  are  of  concrete  with  cement-flnlshed  surface.  Low  briclc 
walls  form  the  superstructure.  This  house  contains  two 
2,330-gallon  tanks,  and  there  is  an  air-tight  manhole  in  the 
roof  over  each  tank.  Oil  is  forced  from  the  tanks  to  a  point 
where  it  is  needed  by  compressed  air.  The  roof  has  two  16-in. 
galvanized  iron  ventilators.  The  entrance  door  is  at  the  east 
end  of  the  building. 

DBAINAGE   SYSTEM. 

All  of  the  buildings  are  drained  into  a  system  of  storm- 
water   sewers,   which   also   take   care   of   the   surface   water 


in  the  immediate  vicinity  of  the  buildings.  Because  of  the 
tunnel  which  connects  the  power  house  with  the  various  build- 
ings, it  was  necessary  to  design  two  systems,  one  draining 
off  approximately  one-half  of  the  buildings  to  the  east  and 
north  and  the  other  the  half  to  the  west  and  north.  Provision 
was  made  for  a  rainfall  of  two  inches  per  hour.  The  sewers 
range  from  eight  inches  in  diameter  at  their  beginning  to 
eighteen  Inches  at  the  outlet,  and  their  total  length  is  10,600 
feet. 

The  sewage  from  the  toilet  rooms  is  carried  In  a  separate 
sewer  system  to  a  sewage  disposal  plant.  These  sewers  are 
six  Inches  in  diameter  at  the  beginning,  increasing  to  eight 
inches  at  the  outlet,  and  their  total  length  is  about  4,700  feet 
The  sewage  disposal  plant  consists  of  two  septic  tanks,  with 
four  filter  beds  for  each  tank.  The  tanks  hold  35.000  gallons 
each,  and  when  in  full  operation  should  be  emptied  every 
twenty-four  hours.  The  filter  beds  are  filled  with  locomotive 
front-end  cinders,  a  4-ft,  bed   overlaying  a  layer  of  twelve 
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SEWAGE   DISPOSAL  PLANT. 


NOVKMBER,   1905. 


AMERICAN  p:ngineh:r  and  railroad  journal. 


39D 


BEIINEU  OIL   HOUSE,   LOOKING    FBO.M   THE   SOlIT£|. 


CBUDE   OIL   HOUSE,   REFINED   OIL   HOUSE   IN   THE   REAR. 
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a  sliippin?;  room  directly  over  the  storeroom  in  the  basement, 
n  liarrel  I'oom,  GO  fr.  bj-  20  ft.,  and  a  waste  room,  CO  ft.  by 
'JS  ft.  These  rooms  are  entirely  separate  from  one  another 
and  are  steam  heated.  The  building  has  four  30-in.  galvanized 
iron  globe  ventilators. 

The  mule  oil  house  is  eighty-nine  feet  south  of  the  refined 
oil  house  and  is  V,:^  ft.  i)y  21  ft.  The  floor  is  G  ft.  3  in.  below 
the  surface  of  the  ground;  the  footings,  basement  walls  and 
floor  are  of  concrete  with  cement-finished  surface.  Low  briclv 
walls  form  the  superstructure.  This  house  contains  two 
L'.r.iM-gallon  tanks,  and  there  is  an  air-tight  manhole  in  the 
roof  over  each  tank.  Oil  is  forced  from  the  tanks  to  a  point 
where  it  is  needed  by  compressed  air.  The  roof  has  two  16-in. 
sialvanized  iron  ventilators.  The  entrance  door  is  at  the  east 
end  of  the  building. 

r)R.\TV.\r,E    SYSTEM. 

.\11  of  the  buildings  are  drained  into  a  system  of  storm- 
water   sewers,    which    also    take    care   of   the   surface    water 


in  tlie  immediate  vl«'inity  of  the  buildings.  Htiause  of  the 
tiinnel  which  connects  the  power  hou.M'  wiih  the  various  build 
ings,  it  wa.'^  necessary  io  design  two  systems,  one  draining 
off  approximately  one-half  of  the  buildings  to  the  east  and 
north  and  the  other  the  half  to  the  west  and  north.  Provision 
was  made  for  a  rainfall  of  two  inches  per  hour.  The  sewers 
range  from  eight  inches  in  diameter  at  flieir  beginning  to 
eighteen  inches  at  the  outlet,  and  their  total  lonmli  is  lo.r.oo 
feet.  :~:::\^^;:y: 

The  sewage  from  tlie  toilet  ro<uns  is  carried  in  a  separate 
sewer  system  to  a  sewage  disposal  plant.  These  sewers  are 
six  inches  in  diameter  at  the  beginning,  increasing  to  eight 
inches  at  the  outlet,  and  their  total  length  is  abo\it  4,700  feet. 
The  sewage  disposal  plant  consists  of  two  septic  tanks*  with 
four  filter  beds  for  each  tank.  The  tanks  hold  35,000  gallons 
each,  and  when  in  full  operation  should  be  emptied  every 
twenty-four  hours.  The  filter  beds  are  filled  with  locomotive 
front-end   cinders,   a    4-ft.   bed   overlaying  a  layer  of   twelve 
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inches  of  broken  stone.  They  are  each  twenty-four  feet 
square,  each  designed  to  be  in  service  one-quarter  of  the  time, 
and  they  are  automatically  cut  in  and  out  by  a  mechanism 
contained  in  a  chamber  four  feet  square  at  the  intersection 
of  each  set  of  four  Alters. 
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COMMON  STANDARD  LOCOMOTIVES. 


Harbiman  Lines. 
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(For  previous  articles  see  pages  154,  200,  250,  288,  322  and  353.) 
The  accompanying  illustrations  show  the  construction  of 
the  leading  and  trailing  trucks  of  the  Atlantic,  Pacific  and 
consolidation  classes.  The  trailing  truck  of  the  Atlantic  type 
has  inside  journals  without  swing  links  and  is  not  illustrated. 
The  consolidation  type  has  a  cast  steel  swing  bolster  pony 
truck  with  wrought  iron  frame,  without  nov- 
elty in  its  construction.  It  is  illustrated  be- 
cause it  represents  the  standard  construction 
for  a  very  large  number  of  freight  locomotives. 
The  journals  of  the  truck  wheels  of  all  of  the 
locomotives  are  6  by  10  in.;  the  truck  axles 
are  standard  throughout.  The  four-wheel  lead- 
ing  truck    for    the   Atlantic   and    Pacific   type 
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locomotives  employ  swing  links  combined  with  a  spring  cen- 
tering device,  the  construction  of  which  is  illustrated  in  the 
engraving.  The  saddle  and  swing  bolster  are  of  cast  Steel, 
otherwise  this  four-wheel  truck  does  not  employ  construction 
which  is  at  all  unusual.  The  Rushton  trailing  truck  for  the 
Pacific   type    passenger    locomotive    is    illustrated.      This   con- 


struction has  been  referred  to  before  in  these  pages.  The 
swing  links  are  11  ins.  long  between  centers,  and  are  loaded 
by  the  cast  steel  equalizers. 

We  are  indebted  to  Mr.  W.  V.  S.  Thorne,  director  of  pur- 
chases of  the  Harrlman  Lines,  for  this  information  and  to  the 
Baldwin  Locomotive  Works  for  the  drawings. 


50-TON  STEEL  TWIN  HOPPER  GONDOLA  CAR. 


The  Lake  Shore  &  Michigan  Southern  Railway  has  just 
received  from  the  American  Car  &  Foundry  Company  1,000 
uO-ton  steel  twin-hopper  gondola  cars,  which  are  constructed 
almost  entirely  of  structural  steel,  and  are  notable  because  of 
several  radical  departures  from  ordinary  designs.  The  cars 
are  designed  to  carry  a  load  20  per  cent,  in  excess  of  their 
nominal  capacity,  and  will  carry  fifty  tons  of  ore  loaded 
directly  over  the  hopper  doors.  They  are  intended  as  a  general 
utility  car  for  carrying  such  materials  as  coal,  coke,  ore,  pipe, 
pig  iron,  rails,  structural  material,  etc.  The  door  openings 
are  large  and  unobstructed,  so  that  coke  may  easily  be 
unloaded  through  them.  The  sides  and  top  of  the  car  are 
made  especially  strong  and  stiff,  so  as  to  adapt  it  for  use  on 
unloading  machines  and  for  carrying  heavy  structural  material 
loaded  on  the  top  of  the  sides.  The  rivets  in  the  floor  of  the 
car  are  driven  with  a  special  flat  head  to  avoid  countersinking, 
and  the  floor  plates  are  so  arranged  as  to  facilitate  the 
handling  of  coal  or  ore  with  shovels.  Special  care  was  taken 
to  arrange  the  inside  of  the  car  so  that  the  entire  load  would 
be  emptied  when  on  the  unloader,  as  it  has  been  found  that, 
with  the  ordinary  construction,  considerable  coal  or  ore  does 
not  slide  out.     The  general  dimensions  are  as  follows: 

Length   ovtr  on«l   .sills 38    ft 

Leagth   inside    .*;!  .'I  '.'.'.'.'.'.'.'.'.'.'.'.'.36  ti.' fi   ins. 

Width    over    .sides . iq    ft.    2    Ins. 

\yidth  inside ,  -  .V a  ft.   7   ins. 

Height    inside .\    ft.    o    Ins. 

Height   from   top   of   rail    to   top  of  side.  ..............  7    ft.    10  V4    Ins. 

Height  to  lower  face  of  center  slU.s 2   ft.   8  in-:. 

Size  of  door  openings 2  ft.   81^   Ins.   by   3  ft.    11%    ins. 

Wh'-el   base  of  trucks 5  ft.    5    In.s. 

Center  to  center  of  trucks. . .  ..^ 27  ft.  .5  ins 

Weight  of  car 38.«00  to  39,000  lbs. 

The  center  sills  are  of  12-in.  channels,  20.5  lbs.  per  ft.,  and 
extend  through  the  body  bolster  and  have  12-in.  channel  draft 
sills  spliced  to  them.  This  splice  is  especially  strong,  as  may 
be  seen  by  referring  to  the  detail  drawing  showing  the  appli- 
cation of  the  Westinghouse  friction  draft  gear.  Splice  plates 
are  placed  on  either  side  of  each  sill,  the  outer,  or  longer, 
plate  taking  the  nine  rivets,  which  hold  the  draft  lug,  while 
the  draft  lug  itself  butts  up  against  the  shorter  inside  splice 
plate,  and  thus  prevents  any  tendency  to  buckle  at  this  point. 
The  car  is  so  designed  that  the  center  sills  carry  only  a 
small  proportion  of  the  load.  The  load  at  the  center  of  the 
car  is  transmitted  to  the  side  girders  by  means  of  the  cross 
girder,  consisting  of  two  channels  placed  back  to  back.  The 
details  of  the  connection  of  this  girder  lo  the  side  sheets  are 
uniciue.  The  susset  plate  on  the  inside  of  the  car  passes 
down  through  the  floor  and  between  the  members  of  the  cross 
ginler  and  is  securely  riveted  to  it.  An  inside  plate,  which 
is  riveted  to  the  lower  part  of  the  side  sheet,  passes  down 
over  the  ends  of  the  girder,  is  riveted  to  the  bottom  flanges 
of  the  girder  channels  and  is  also  attached  to  the  web  of  tho 
channels  by  means  of  angles  as  shown. 

Each  side  of  the  car  is  composed  of  four  sheets,  two  of  them 
extending  from  the  bolsters  to  the  ends  of  the  car,  so  that 
they  may  be  readily  renewed  in  case  of  accident,  and  two 
extending  from  the  bolster  to  the  center  of  the  car.  The 
joint  of  the  side  sheets  at  the  center  of  the  car  was  very 
carefully  designed,  as  the  sides  at  this  point  are  subjected  to 
the  most  severe  stresses,  especially  at  their  upper  and  lower 
edges.  It  will  be  noted  that  there  is  a  splice  plate  on  the 
inside  and  that  the  side  stiffener  fulfills  this  function  on  the 
outside. 

Attention  is  directed  to  the  channel  at  the  top  of  the  side 
and  end  sheets,  which  adds  greatly  to  their  stiffness  sldewise 
ind  to  the  strength  of  the  side  girders.     In  addition  to  the 


gusset  plates  at  the  middle  there  are  four  other  gussets  on 
each  side  of  the  car.  The  sides  are  stiffened  opposite  each 
hopper  door  by  pressed  steel  siCfeners  placed  horizontally  on 
the  inside  of  the  car,  the  angle  of  the  projection  on  these 
stiffeners  being  such  that  coal  or  ore  will  readily  slide  off  of 
it.  It  will  be  seen  from  the  drawing  showing  the  arrangement 
of  the  drop  doors  that  the  hopper  sheet  is  riveted  to  the  top 
of  the  center  sill  and  passes  down  over  it  in  such  a  way  that 
it  is  impossible  for  any  of  the  lading  to  lodge  in  the  channels. 
Each  end  sheet  is  stiffened  by  the  two  gussets  on  the  outside. 
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Referring  to  the  plan  view  it  will  be  seen  that  the  end  sill  is 
not  straight,  but  slopes  back  from  the  center  so  that  there  will 
be  no  opportunity  for  the  corners  of  the  cars  crushing  each 
other  on  sharp  curves.  The  floor  plates  are  turned  upwards  at 
the  sides  and  are  riveted  to  the  side  sheets.  Floor  stiffeners. 
consisting  of  light  channels,  extend  across  the  car  at  proper 
intervals  and  also  diagonally  across  at  each  corner. 

At  the  bodj'  bolster  a  filler  casting  is  used  between  the 
center  sills,  and  the  bolster  from  the  center  to  the  side  sill 
consists  of  a  plate  with  angles  riveted  at  both  the  top  and 
bottom,  and  this  is  reinforced  by  heavy  top  and  bottom  cover 
plates  which  extend  the  full  width  of  the  car,  the  bottom  cover 
plate  passing  down  underneath  the  side  and  being  riveted  to 
the  angle  which  forms  the  bottom  member  of  the  side  girder. 

The  hopper  doors  are  operated  by  the  Dunham  type  drop-door 
mechanism,  made  by  the  United  States  Metal  &  Manufacturing 
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Company.  This  device  is  very  simple  and  is  positive  locking. 
The  chain  is  used  merely  to  close  the  doors,  which  it  does  by 
operating  the  crank,  and  when  the  crank  center  is  once  past 
the  center  of  the  doors  all  load  is  taken  off  the  chain  and  the 
load  of  the  doors  tends  to  throw  the  crank  center  farther  to 
the  right,  but  this  is  impossible  because  of  the  construction 
of  the  crank  casting,  as  may  be  seen  by  reference  to  the 
drawing.  The  chain  is  also  used  to  throw  the  crank  to  the 
left  and  thus  open  the  doors.  The  wrench  which  operates  the 
shaft  upon  which  the  chain  sprocket  is  keyed  is  so  designed 
that  when  the  crank  center  passes  to  the  left  of  the  center  of 
the  doors  and  the  load  causes  the  doors  to  open  with  consider- 
able force,  the  wrench  slips  off  the  end  of  the  shaft  and  the 
operator  is  not  liable  to  injury.  As  the  center  of  the  doors 
is  not  coincident  with  the  center  of  the  crank  it  is  necessary 
to  use  a  longer  hanger  for  one  of  the  doors,  and  this  causes 
one  door  to  close  before  the  other,  and  when  both  of  the  doors 
are  completely  closed  one  of  them  forms  a  "ship  lap"  over  the 
other.  It  will  also  be  noticed  that  the  doors  close  up  tightly 
under  the  hopper  opening  and  that  there  are  no  flanges  on 
them  which  fit  up  into  the  opening  and  cause  the  doors  to  get 
out  of  order  if  the  car  gets  out  of  alignment. 


The  doors  are  stiffened  by  Z  bars,  which  are  reinforced  by 
the  bent  plates,  and  extend  the  full  width  of  both  doors,  and 
also  by  the  projection  which  is  pressed  in  the  upi>er  side  of 
the  door  near  its  edge.  The  edges  of  the  hopper  ojiening  are 
reinforced  by  the  bent  plates  which  extend  crosswise.  The 
door  hangers  are  of  flanged  steel. 

A  simple,  efficient  and  substantial  centering  device,  made 
by  the  United  Slates  Metal  &  Manufacturing  Company,  centers 
the  coupler  and  provides  for  an  excess  amount  of  side  play, 
thus  relieving  the  strains  on  the  underframe  and  on  the 
coupler  and  its  component  iiarts  when  on  curves,  and  it  also 
reduces  wheel-flange  wear  and  strain  on  the  trucks  and 
greatly  simplifies  the  matter  of  coupling  on  curves. 

Except  for  the  journal  and  pedestal  bolts  for  the  Sim- 
plex trucks,  which  are  fitted  with  double  nuts,  these 
cars  are  equipped  throughout  with  Columbia  lock  nuts, 
which,  for  this  class  of  work,  are  considered  equivalent  to 
rivets,  except  that,  if  necessary,  the  nuts  may  readily  be 
removed.  We  are  indebted  for  information  and  drawings  to 
Mr.  H.  F.  Ball,  superintendent  of  motive  power  of  the  Lake 
Shore  &  Michigan  Southern  Railway,  and  to  the  American 
Car  &  Foundry  Comj)any. 


FLUES  WITH  REDUCED  FIREBOX  ENDS. 


By  Don  Sweney. 


Reducing  the  firebox  end  of  locomotive  boiler  flues  to  about 
]/^  inch  less  than  the  nominal  diameter  for  a  distance  of  about 
eight  inches  from  the  flue-sheet  has  been  practiced  to  a  limited 
extent,  but  does  not  seem  to  come  into  much  favor,  nor  does 
any  definite  conclusion  seem  to  be  arrived  at  as  to  the  value 
of  such  a  practice.  In  my  acquaintance  with  the  subject  it 
seems  to  mo  it  has  always  been  presented  wrong,  argued  and 
discussed  on  the  wrong  assumptions  and  experiments  made 
with  the  wrong  end  in  view.  Advocates  of  reduced-end  flues 
explain  that  with  2-inch  flues  spaced  2 11/16  in.  between 
centers  and  so  having  the  usual  11/16  In.  space  between  them, 
the  flues  can  be  reduced  to  1%  in.  diameter  at  the  firebox  end 
for  a  short  distance — 6  or  8  in. — and  thereby  obtain  13/16  in. 
flue-sheet  bridges  and  circulating  space  between  the  flues  at 
the  point  where  the  generation  of  steam  is  very  rapid  and 
circulating  space  most  needed.  A  trial  of  such  flues  many  not 
show  the  advantage  expected,  or  it  may  not  be  possible  to 
detect  the  advantage  if  it  does  exist,  and  this  practice  there- 
fore stands,  like  some  other  practices  or  designs,  on  its  theo- 
retical merit.  The  fact  of  the  matter  is,  that  under  the  cir- 
cumstances which  the  reduced-end  flues  are  tried  and  not  found 
to  be  of  any  value  the  wider  space  obtained  between  the  flues 
is  not  needed,  and  therefore  gives  no  appreciable  benefit  over, 
the  regular  space  obtained  between  the  full-sized  ends. 

It  is  still  true,  however,  that  more  space  is  needed  between 
the  flues  near  the  back  flue-sheet  than  is  required  farther 
ahead  in  the  boiler,  and  that  if  11/16  in.  space  between  the 
flues  at  and  near  the  flue-sheet  is  sufl[icient,  9/16  in.  space  is 
undoubtedly  suflScient  for  the  remainder  of  the  flue  length. 
Therefore  the  2-in.  flues  with  1%  in.  back  ends  might  be  spaced 
2  9/16  in.  between  centers,  giving  the  required  11/16  in.  space 
between  the  flues  at  and  near  the  back  flue-sheet  where 
it  is  needed,  and  9/16  in.  space  between  the  flues  for 
the  remainder  of  the  length  where  that  spacing  is  suffi- 
cient. The  fact  that  the  steam  evaporated  from  the  flue- 
sheet,  as  well  as  that  from  the  first  2  or  3  in.  of  the 
fines,  must  pass  up  between  the  fines  in  about  that  portion  of 
their  length,  and  that  the  evaporation  per  square  inch  from 
the  back  end  of  the  flues  is  the  greatest,  decreasing  in  each 
consecutive  portion  of  the  length  toward  the  front  in  about 
the  same  proportion  that  steam  pressure  decreases  by  expan- 
sion, it  seems  that  a  reduction  of  the  back  ends  of  the  fines 
for  a  distance  of  about  6  or  8  in.  ought  to  be  sufficient. 

With  2-in.  flues  having  the  back  ends  reduced  to  1"^  in.  and 
compared  with  the  same  size  flues  spaced  the  same  distance 
between  centers,  but  having  full-sized  ends,  the  circulating 


space  near  the  back  flue-sheet  and  the  back  flue-sheet  bridges 
is  increased  about  19  per  cent.,  the  draft  area  of  entrance  to 
the  flues  is  decreased  about  13.8  per  cent,  and  the  draft 
resistance  due  to  entrance  to  and  exit  from  the  fines  is 
increased  about  6.9  per  cent.,  the  draft  resistance  due  to  fric- 
tion of  the  gas  passing  through  the  flues  remains  the  same  and 
the  heating  surface  and  flue  volume  remain  about  the  same; 
therefore,  if  there  is  no  requirement  for  the  wide  bridges  and 
circulating  space,  this  form  of  flue  end  with  this  spacing  Is  a 
disadvantage  to  the  extent  which  it  obstructs  the  draft. 

With  2-in.  flues  having  the  back  ends  reduced  to  1%  in. 
diameter  and  spaced  i/^  in.  less  between  centers  than  flues 
having  full-sized  ends  and  compared  with  2-in.  flues  having 
full-sized  ends  and  'the  regular  spacing,  the  width  of  the  back 
flue-sheet  bridges  and  the  circulating  space  near  the  back 
flue-sheet  remain  the  same,  the  number  of  flues  is  increased 
10  per  cent.,  with  a  consequent  increase  of  heating  surface 
and  flue  volume,  the  draft  area  of  entrance  to  the  flues  is 
decreased  about  5  per  cent,  and  of  exit  increased  10  per  cent., 
whereby  the  draft  resistance  due  to  entrance  to  and  exit  from 
the  flues  is  reduced  about  2%  per  cent.,  and  the  draft  resist- 
ance due  to  friction  of  the  gas  passing  through  the  flues  is 
reduced  about  10  per  cent. 

The  possibility  of  gaining  10  per  cent,  effective  heating  sur- 
face and  flue  volume  in  a  boiler,  with  no  more  additional 
weight  than  that  of  the  flues  added  ought  to  make  this  design 
of  flue  ends  and  flue  spacing  a  valuable  feature  of  boiler 
design.  •'-'■-.  ■  V    ^^ 


Shop  Fobemen. — There  is  one  thing  that  I  wish  to  lay  par- 
ticular stress  on,  and  that  is  the  matter  of  supervision.  I 
doubt  if  any  of  the  railroad  shops  in  this  country  have  too 
many  foremen;  there  are  certainly  many  shops  which  have 
not  enough  foremen.  It  is  not  economical  to  require  much 
clerical  work  of  a  foreman,  for  almost  any  foreman  can  waste 
the  monthly  salary  of  a  clerk  every  day  in  the  week  if  he  is 
tied  down  at  a  desk.  The  difference  between  good  and  poor 
foremen  is  also  often  underrated,  and  it  is  not  uncommon 
for  a  railroad  company  to  allow  a  good  foreman  to  leave 
rather  than  pay  him  a  few  dollars  more  a  month  or  to  retain 
a  poor  foreman  simply  because  they  think  he  is  cheap.  The 
wastefulness  of  poor  foremen  is  not  generally  realized.  I 
know  one  case  where  a  foreman  was  not  satisfactory,  and 
the  management  was  advised  that  |500  a  month  could  be 
saved  by  putting  in  an  efficient  and  up-to-date  man.  This 
finally  was  done,  and  within  90  days  after  the  change  the  new 
man  had  saved  $1,300  a  month  in  labor  alone  and  was  pro- 
ducing more  and  better  work  than  his  predecessor. — Mr.  M. 
K.  Barnum,  before  the  Western  Railway  Club. 
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CcmipJiny.  This  device  is  vory  simple  ami  is  positive  lock  in?;. 
The  cliaiii  is  u^ei]  merely  to  close  the  doors,  wliicli  il  does  by 
opeialiiii;  I  he  ciaiik,  and  when  the  crank  center  is  once  iiasi 
the  (enter  of  the  doors  all  loa«l  is  taken  off  the  chain  and  tl:« 
load  cf  the  doors  tends  to  throw  the  crank  center  farther  to 
the  right,  hnt  this  is  impossible  because  of  the  construction 
of  the  crank  casting,  as  may  be  seen  by  reference  to  the 
diawing.  The  chain  is  also  used  to  throw  the  crank  to  the 
left  and  thus  open  the  doors.  The  wrench  which  operates  ili< 
shaft  upon  which  the  chain  sprocket  is  keyed  is  so  desit;ned 
that  when  the  crank  center  iiasses  to  the  left  of  the  center  of 
the  doors  and  the  load  causes  the  doors  to  oi>en  with  consider- 
able force,  the  wrench  slips  off  the  end  of  the  shaft  and  the 
operator  is  not  liable  to  injury.  As  the  center  of  tiie  doors 
is  not  coincident  with  tlie  center  of  the  cranic  il  is  necessary 
to  use  a  longer  lianger  for  one  of  the  doors,  and  this  causes 
one  door  to  close  before  the  other,  and  when  both  of  the  doors 
are  completely  closed  one  of  them  forms  a  "ship  lap"  over  the 
other.  It  will  also  be  noticed  that  the  doors  close  u|)  tightly 
tinder  the  hopper  opening  and  that  there  are  no  llanges  on 
them  which  fit  up  into  the  opening  and  cause  the  doors  to  get 
out  of  order  if  the  car  gets  out  of  alignment. 


TJie  doors  are  siittem'd  by  Z  bars,  which  are  reinforce«l  by 
the  bent  plate.s  and  ('Mend  tb<-  full  width  of  both  doors,  and 
also  by  the  projection  which  is  pressed  in  llie  uftper  side  of 
the  (ioor  neaj'  its  edge.  The  edges  of  the  hopiM'r  <4tening  are 
ieinfor(-ed  by  the  bent  plates  which  exiehd  crosswise.  Tlie 
door  hangers  are  of  Hanged  s^<»ej. 

A  .simple,  eflicient  and  snbsianlial  ceuteriug  <Jevice,  made 
bj"  I  he  I  "n1  ted  States  .Metal  &  Mahufa<-turing  Conipauy,  centers 
ihe  coupler  and.  provides:  for  an  «xc<«s  amount  of  side  plav. 
thus  relieving  the  sti-ains  ftn  llie  Underframe  and  on  the 
coupler  and  its  component  parts  when  on  curves,  and  it  also 
re<luces  wheel-flange  wear  anil  strain  on  the  trucks  and 
greatly  simplifies  the  matter  of  coupling -ou  curves. 

Except  for  the  journal  and  pedestal  bolts  for  the  Sim- 
plex trucks,  whicli  are  tilted  with  double  ntns.  \\wso 
cars  are  equip[)ed  throu.uhout  with  Columbia  lo»k  nuts, 
which,  for  this  class  ofwork,  are  considered  equivalent  to 
rivets,  except  that,  if  nwessary,  the  nuts  may  readil>'  be 
lemoved.  We  are  ind«>bted  for  information  and  drawings  to 
,Mr.  If.  F.  HaJl,  superintendent  of  imrtive  power  of  the  l.,ake 
Shore  &  Michigan  SiiuMiern  Raiiway,  aod-  to  the  .\iuerican 
Car  &  Foundry  Company, v.; 


FLUES  WITH   REDUCED  FIREBOX  ENDS. 


Bv  Dun   Swt.Ntv, 


Reducing  the  firebox  end  of  locontotive  boiler  flues  to  about 
%  inch  less  than  the  nominal  diameter  for  a  distaiue  of  a))out 
eiglil  inches  from  the  Hue-sheet  has  been  practiced  to  a  limited 
extent,  but  does  not  seem  to  come  into  much  favor,  nor  does 
any  definite  conclusion  seem  to  I)e  arrivetl  at  as  to  the  value 
of  such  a  practice.  In  my  actpiaintance  with  the  subject  it 
seems  to  me  it  has  always  been  presented  wrong,  argued  and 
discussed  on  the  wrong  a.ssumi)tions  and  experiments  made 
with  the  wrong  end  in  view,  Advoc-ates  of  reduced-end  flues 
ex|)laiu  that  with  2-inch  flues  spaced  2  11/16  in.  between 
centers  and  so  having  the  usual  11/10  in.  si)ace  between  them, 
the  flues  can  be  reduced  to  Its  in.  diameter  at  the  tirebox  end 
for  a  short  distance — G  or  8  in. — and  thereby  obtain  1:MG  in. 
Hue-sheet  bridges  and  circulating  space  between  the  flues  at 
the  point  where  the  generation  of  steam  is  very  rai)id  and 
circulating  space  most  needed.  A  trial  of  such  flues  many  not 
show  the  advantage  expected,  or  it  may  not  be  possible  to 
detect  the  advantage  if  it  does  exist,  and  this  pra«  tiie  there- 
fore stands,  like  some  other  practices  or  designs,  on  its  theo- 
retical merit.  The  fact  of  the  matter  is,  that  under  the  cir- 
cumstances which  the  reduced-end  flues  are  tried  and  not  fotmd 
to  be  of  any  value  the  wider  space  obtained  between  the  flues 
is  not  neeiled,  and  therefore  gives  no  appreciable  benefit  over 
the  regular  space  obtained  between  the  ftill-sized  (mkIs. 

It  is  still  true,  however,  that  more  space  is  needed  between 
the  flues  near  the  back  flue-sheet  than  is  required  farther 
ahead  in  the  boiler,  and  that  if  ll.'KJ  in.  space  between  the 
flues  at  an<l  near  the  flue-sheet  is  sufficient,  H  Ifi  in.  space  i« 
undoubtedly  sufficient  for  the  remainder  of  the  fhie  length. 
Therefore  the  2-in.  flues  with  1  •  s  in.  back  ends  might  be  space<l 
2  9/16  in.  between  centers,  giving  the  required  11/lG  in.  space 
between  the  flues  at  and  near  the  back  flue-sheet  where 
it  is  needed,  and  itl«!  in.  s|»ace  between  the  flues  for 
the  remainder  of  the  length  where  that  spacing  is  suffi- 
cient. The  fact  that  the  steam  evaporated  from  the  Hue- 
sheet,  as  well  as  that  from  the  first  2  or, 3  in.  of  the 
fhies.  nuist  i>ass  up  between  the  flues  in  abo\it  tbat  poiiicn  of 
their  length,  and  that  the  evaporation  per  square  inch  from 
the  back  end  of  the  flues  is  the  greatest,  decreasing  in  ea«h 
consecutive  portion  of  the  length  toward  the  front  in  about 
the  same  pro|)ortion  that  steaiu  pressure  decreases  by  expan- 
sion, it  seems  that  a  reduction  of  the  back  ends  of  the  flues 
for  a  distance  of  about  G  or  S  in.  ought  to  l)e  sufficient.. 

With  2-in.  flues  having  the  back  ends  reduced  to  I "4  in.  and 
compared  with  the  same  size  flues  spaced  the  same  distance 
between   centers,   but   having  full-sized   ends,   the   circulating 


space  near  the  back  flue-sheet  and  the  back  flue-sheet  bridges 
is  increased  about  1^  per  cent.,  the  draft  area  of  entran<e  to 
the  flues  is  decreased  about  IS.S  per  cent,  and  the  draft 
resistance  due  to  entrance  to  and  evit  from  the  flues  is 
increased  about  6;9  per  cent.,  the  draft  resistam-e  due  to  fric- 
tion of  the  gas  passing  throu.tih  the  Hues  retuains  the  same  and 
the  heating  surface  and  Hue  volume  renuiin  aI»oui  the  same; 
therefore,  if  there  is  no  requirement  for  the  wide  bridges  and 
circtilaling  space,  this  form  of  flue  end  with  this  spacing  is  a 
disaiivaniage  to  the  extent  which  it  ol)structs  the  «lraft. 

With  2-in.  flues  having  the  i»ack  ends  rfnlticed  to  l"s  in. 
diameter  and  spaced  '>»  in.  leKslietween  «enters  tlian  flues 
having  full-sized  ends  and  compared  with  *2 -in.  flues  having 
full-sized  ends  and  the  reaular  spacing,  the  width  of  the  back 
fbie-sheet  bridges  and  the  circulating  spa4<?  near  the  ba<-k 
flue-sheel  remaiH  the  saute,  tiie  ntnulM'r  of  Hues  is  iuiieased 
Itt  tier  cent.,  with  a  con.sequent  incrwise  of  heating  stirfa«-e 
and  flue  voluni*',  the  draft  area  of  entrance  to  the  flues  Is 
decreased  al)flHt  Tt  i)er  cent,  and  of  exit  increast»<I  lit  j»er  cent., 
whereby  tl«'  draft  resistance  due  to  entia««e  to  an«l  exit  from 
the  Hues  is  reduced  about  2i-..  })er  «-ent.,  and  the  draft  resist- 
ance due  to  friction  of  Ihe  gas  passing  ihrougli  the  fluws  is 
reduced  about  10  per  cent. 

The  i)os<il)i1ity  of  siainiiig  To  per  cent,  effective  heating  sur- 
face and  Hue  volume  in  a  boiler,  with  no  more  additional 
weight  than  that  of  the  flties  added  ought  to  make  this  design 
of  flue  ends  -and  ftiie  spacing  a  valual)le  feature  of  l»oiler 
design.  ,f  ;     ;.      .  .--r 


Siioi'  FoKK.MKx,— ^There  is  one  thing  that  I  wisli  to  lay  par- 
tiitihu  stress  on,  and  that  is  the  ntattei'  of  suiwrvi.sion.  I 
doubt  if  any  of  the  railrcjad  shops  in  this  <-ountry  have  i«m) 
ntan.v  loremdi;  theie  ar<'  terlainlx  many  shops  which  have 
not  enough  foremen,  it  is  not  econoniical  to  req^ur/*  mu«h 
clerical  work  of  a  foreman,  for  alniost  any  foreman  can  waste 
the  monthly  sabiry  of  a  «-leik  evei  y  day  in  the  week  if  lie  is 
lied  down  al  a  desk.  The  dift'ereuee  belw<'en  good  and  |K)or 
foremen  is  aiso  often  tmderrated.  and  il  is  noi  uncommon 
fof.ar'ailroad  company  to  alldw  a  good  foreman  to  leave 
rather  than  |iay  him  a  f t  w  dollais  nioie  a  month  or  to  retain 
a  |>oor  foreman  simply  liicastse  they  think  he  is  chi-aji.  The 
wastefulness  of  jtoor  forenu  u  is  not  generally  realized.  1 
know  one  case  where  a  foreman  was  not  satisfactory,  :ind 
the  management  was  advised  that  $r>4M»  a  nionth.'  could  Im' 
saved  by  putting  in  an  effit  i«'nt  and  up-to-date  man.  This 
finally  was  done,  and  within  '.<••  days  after  the  change  Ihe  new- 
man  had  saved  $1,:{«mi  a  month  in  labor  alotwj  and  was  pro 
dticing  more  ami  lieiter  work- than  his  pl-etkH-essor. — .»/r.  .i/. 
A'.  Ham  urn,  before  the  M'estertiff ail  tray  i'luh. 
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Milling  Cast  Steel  Dbivixg  Boxes. 


For  some  time  past  it  has  been  the  practice  at  the  Angus 
shops  of  the  Canadian  Pacific  Railway  to  machine  driving 
boxes  for  new  equipment  on  a  slab  milling  machine  instead  of 
a  planer.  The  sides  of  the  boxes  are  milled  with  a  high-speed 
steel  inserted  tooth  cutter,  8  in.  In  diameter  and  30  in.  long, 
as  shown  in  Fig.  1.  The  machine  is  a  heavy  motor-driven, 
48-in.  Bement-Miles  &  Company  horizontal  miller.  On  cast 
steel  a  cut  ^^  in.  deep,  with  a  feed  of  1%  in.  per  minute  may 
be  taken  at  a  speed  of  30  r.p.m.  With  lighter  cuts  the  feed 
may  be  increased.  Twelve  driving  boxes  (two  rows  of  six 
each)  are  placed  on  the  machine  at  one  time.  Because  of  the 
roughness  of  the  cast  steel  boxes,  more  time  is  required  to 
set  them  up  than  for  cast  iron.  As  many  as  20  cast  steel 
boxes,  for  9  and  9Mi  in-  journals,  have  been  machined  on  both 
sides  in  a  day  of  ten  hours,  and  30  cast  iron  boxes  for  8^^  in. 
journals  have  been  machined  in  ten  hours. 

The  shop  has  only  one  of  these  30-in.  milling  cutters,  and 
this  has  been  in  use  for  the  past  twelve  months,  and  in  that 
time  has  machined  all  the  driving  boxes  for  the  following 
new  equipment:  25  6- wheel  switch  (cast  iron  boxes),  25  10- 
wheel  freight  (cast  steel  boxes)  and  6  Pacific  type  passenger 
engines  (cast  steel  boxes),  and  in  addition  to  this  it  has  been 
used  on  some  repair  work.  While  the  cutter  is  worn  consid- 
erably, it  is  still  good  for  another  lot  of  at  least  25  new 
engines.  This  cutter  has  been  used  largely  as  an  experiment 
and  was  probably  abused  to  some  extent  before  the  most 
suitable  feeds  and  speeds  for  different  materials  and  the 
proper  methods  of  lubrication  were  determined  upon,  and 
therefore  a  second  cutter  will  undoubtedly  last  longer.  Some 
little  experimental  work  was  also  required  to  determine  the 
length  of  time  which  the  cutter  should  be  run  before  regrlnd- 
ing.  A  cutter  of  this  kind  can  satisfactorily  mill  42  cast  steel 
boxes  (84  sides)  before  regrinding,  although  these  boxes  are 
rough,  sandy  and  uneven. 

It  has  been  found  that  in  milling  cast  steel  it  Is  very 
Important  that  a  good  stream  of  soda  or  compound  be  forced 
onto  the   cutter,    and    the   suggestion    is   made   that   milling 


machines  to  handle  this  class  of  work  should  be  provided 
with  a  large  capacity  pump  and  have  a  comparatively  larg* 
reservoir  on  top  of  the  housing.  Two  pipes  could  run  dowm 
from  the  reservoir  to  the  cutter  and  each  one  end  in  a  T 
with  a  large  number  of  small  holes  in  it,  so  that  a  good  stream 
of  lubricant  could  be  forced  onto  the  cutter  over  its  entire 
leng^th. 
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Fig.  2  shows  the  method  of  milling  these  boxes  for  the  shoe 
and  wedge  fits.  The  cutters  are  12  in.  in  diameter  of  the 
high-speed  steel  inserted  plate  type.  It  will  be  seen  that  each 
tool  is  made  in  two  pieces,  and  that  the  cutters  overlap  each 
other.  It  is  thus  possible  to  vary  the  width  of  the  cutters 
and  thus  keep  them  up  to  standard  size.  These  cutters  will 
mill  about  30  boxes  without  regrinding.  In  cutting  cast  iron 
they  run  at  12  r.p.m.  and  feed  at  the  rate  of  1%  ins.  per  min., 
while  in  cutting  cast  steel  they  may  be  run  at  15  r.p.m.  with 
a  %-in.  feed  per  min.  Fig.  3  shows  in  detail  the  jig  for  hold- 
ing these  boxes.  The  base  plate  of  the  jig  is  bolted  to  the 
table  of  the  miller,  and  the  jig  is  pivoted  on  this  plate  and 
may  be  set  at  any  desired  angle.  The  jig  holds  two  boxes, 
which  are  clamped  to  its  side  by  means  of  a  long  stud,  and  the 
box  is  adjusted  for  height  by  means  of  the  two  adjusting 
screws,  and  is  clamped  at  both  the  front  and  back.  One  man 
will  mill  the  shoe  and  wedge  fit  for  at  least  12  cast  iron  boxes 
(8^  to  SVis-in-  journals)  in  a  day  of  10  hours  or  8  cast  steel 
boxes  of  the  same  size.  We  are  indebted  for  this  information 
to  Mr.  H.  H.  Vaughan,  superintendent  of  motive  power;  Mr. 
H.  Osborne,  superintendent  of  shops,  and  Mr.  Gustave  Giroux, 
piece  work  inspector. 


JO-WHEEL  PASSENGER  LOCOMOTIVE. 


Delawabe.  Lackawanna  &  Westebx  Railroad. 


The  Delaware,  Lackawanna  &  Western  Railroad  has  just 
received  from  the  Schenectady  works  of  the  American  Loco- 
motive Company  five  10-wheel  passenger  locomotives,  which 
are  the  most  powerful  locomotives  of  this  type  ever  built  for 
passenger  service.  They  have  a  tractive  power  of  35,100  lbs., 
221^  by  26-in.  cylinders,  a  total  weight  of  201,000  lbs.,  and 
carry  a  boiler  pressure  of  215  lbs.  The  driving  wheels  are 
69  ins.  in  diameter,  and,  although  rather  small  for  a  10-wheel 
passenger  engine,  are  large  for  a  locomotive  of  this  type  with 
a  broad  firebox.     The  driving  wheels  are  the  same  size  as  those 


4 — 6 — 0    Type    Passenger    Locomotive,    Delaware,    Lackawana 

&  Western  Railroad. 

general  data. 

Gauge   4   ft,   8  %   Int- 

^^r*  ICC    ■■.■•••■■•«  ■••'■■•••••,«_«*«->-«a**^.  •*••.•■••••••  •  •  *  •    A  flsscuK^^ 

Fuel   .^  . .;,«;. ...  .V-  v  i»*.~.'.l  ,.;>.. ».  «i . . . ;  •  •  •  •   Fine  Antbracit* 

Tractive    Power     . . .  . .  .  . .  .....  ..■^,...i..;  ^ *..... 35,100  IbE. 

Weight  fn  working  order .ii,. .  ...^.i. 201,000  Iba. 

Weight   on   drivers .  .  . 154,000  lbs. 

Weight   on    leading  truck 47,000  lbs. 

Weight  of  engine  and  tender  in  working  order. 321,000  lbs. 

Wheel    base,    driving.  .,.,;,,^,^»  ..,>.».. v.w. . > , <, . , 14  ft.,  4  In. 

Wheel    base,    total ....:. ,.';'.';';...  .^ .  .  •  ..^..v:*^-* •-«.,. 25  tt.  6  ins. 

Wheel  bas^e,  engine  and  tender ,.'..:*.  j 54  ft.  ^  in. 

RATIOS.  '  ■       •. 

Tractive  vfight  -j-  tractive  effort 4.38 

Tractive  effort  x  diam.  drivers  -f-  heating  iiurface 717. 

Heating    surface  H-  grate    area.  .,,.,..,._.,....••-.....•-■•..•.  •--*.•  •  •  •  -35.6 
Total   weight -=-  tractive  effort.  i.v.Ci*ii'.^-,  .;..>^v;".i>:,..:.  v»>!ri.<  •  •  .5.72 


Diameter  and   stroke.  j..y.-.*. 
Piston    rod,    diameter.  .■...  ..Vi 


ctlinders. 


.  .>''.';.'  /', . . .    Simple 

•.•••••  •  '22%   ins.  X  26  ins. 

.^-.'V.-.a 4    ins. 

valves. 

Kind Allen  Richardson  balanced 

Greate-^t   travel .,,.:. .  -  - 5'^   ins. 

Steam   lap    „  . . . . ..  v.^. 1   in. 

Setting    1-16    in.    lead    m    full    gear   forward    and    shift    backup 
eccentrics  to  give   14  if.   lead  at  6  ins.  cut-off.   forward  motion. 

wheels. 
Driving,   diameter  over  tires fi9   ins- 
Driving,  thickness  of  tires 3*-.    Ins. 

Driving  journals,  main,  diameter   and    length ..»•.>...  .10  x  13   ins. 

Driving  Journals,  others,  diameter  and  length.  .  .  .,^  ..  .. .  .9';  x  13   ins. 

Engine   truck  wheels,   diameter ...•.-.;•.,. . .  .T  .  .33  ins. 

Engine   truck,   journals 1 . . . .  .6',^  x  12  Ins. 

boiler. 

Style    ,. ....    Straight   top 

Working  pressure ^i..,  .... .  .  i 215   lbs. 

Outside  diameter  of  first  ring .^  ...>.,....... 74%   ins. 

Firebox,   length   and  width w . ... ;  ....  126%    ins.  x  108  ^    ins. 

Firebox    plate.^,    thickness %   and   %   ins. 

Firebox,   water  space .-. 4   ins. 

Tubes,  number  and  outside   diameter ,....^^..398  2-ln. 

Tubes,  gauge  and  length..  .,-.^.,  ..fc......  , v., .,,...  .12,   15  ft.  3  ins. 

Heating   surface,    tubes.  ..  ..v..  .  i  .,.:,■.;.'.  ..•..;;,.. 3,156  3  pq.   ft. 


Heating   surface,    firebox...... 

Heating    surface,    total 

Grate  area    

Exhaust  pipe — Double  nozzles. 

Smokestack,    diameter 

Smckostack,   height   above   rail. 


»  •  »..»  ^"  ♦•••»,« 


»;•  •  •/•-•    •    •     • 
«■.  •-•'~4>  •  *.  •  4 


f.*"  *'  •  *  "^.^  ».*'••  .' 


.221.7   sq.   ft. 
3,378.0   sq.    ft. 

. 94  8  sq.   ft. 

3%   and  3%    ins. 

18  ins. 

.  .15  ft.   9-16  in. 


Centre  of  boiler  above   rail ._.;........ 116 V^   ins. 

lE.NDER. 

Tank U  shaded  with  hood  at  front,  D.,  L.  &  W.  std. 

Frame lO-in.   channels  and   plates 

Weight,    loaded ,  ; 120.000  lbs. 

Wheels,   diameter    .* .•,....;i  .»»,.■.•....>  ,.-..,., 33  ins. 

Journals,  diameter  and  length.  .,.■..  .,'.;'...i,..»>^,*.i..>,,,. ..  .5  x  9  ins. 

Waier   capacity    .•.■.-..».j,..^,.^,.  .viiv.*>"»r»»»*«'*«».;.. . . .  .6,000  gals. 

Coal   capacity    ....  .'..  ;  ;...vi '.  .  . .  .  .- ;-.'.  i  .;.■»  i  ,■.■..;..•.;■■> 10   ton-* 


10-WHEEL,      (4 — 6 — 0      TYPE)      PASSENGER     LOCOMOTIVE — DELAWARE,     LACKAWANNA     &     WESTERN     RAILROAD. 


used  on  the  4 — 4 — 0  type  engines  on  this  road.  This  is  the 
heaviest  passenger  engine  of  this  type,  being  2,000  lbs.  heavier 
than  similar  engines  built  for  the  Lehigh  Valley  Railroad, 
which  have  a  tractive  power  of  31,380  lbs.,  21  x  28-in.  cylin- 
ders, 681^-In.  driving  wheels,  a  total  weight  of  199,200  lbs., 
weight  on  drivers  150,200  lbs.,  and  carry  205  lbs.  steam  pres- 
sure. 

The  only  passenger  engines  more  powerful  than  these,  of 
which  we  have  a  record,  are  the  22  x  28-in.  Pacific  type  loco- 
motives built  for  the  Southern  Railway,  which  have  a  tractive 
power  of  35,194  lbs.,  a  total  weight  of  218,950  lbs.,  weight  on 
drivers  141,650  lbs.,  72-In.  drivers,  and  carry  220  lbs.  of  steam. 

The  Prairie  type  locomotives  used  for  freight  and  passen- 
ger service  on  the  Chicago,  Burlington  &  Quincy  Railroad, 
described  on  page  78  of  our  March,  1905,  issue,  have  a  tractive 
power  of  35,050  lbs.,  or  a  little  less  than  that  of  the  Lacka- 
wanna engines.  Considering  the  tractive  power,  the  total 
weight  of  the  Lackawanna  engine  is  remarkable  low.  The 
leading  dimensions  are  as  follows: 


Shop  Costs. — Another  advantage  to  be  gained  by  close 
knowledge  of  shop  costs  is  this — it  enables  the  foreman  to 
Intelligently  ask  for  improved  facilities.  All  general  officers 
are  willing  to  indorse  requests  for  appropriations  provided  a 
saving  can  be  shown  equal  to  an  amount  representing  a  fair 
return  on  the  investment. — Mr.  J.  H.  Wynne,  before  the  West- 
ern Railtoay  Club. 


Cake  of  Sanuebs. — Taking  Into  consideration  the  small  per- 
centage, of  trouble  caused  by  sanders,  we  are  forced  to  the 
conclusion  that  if  pipe  joints  are  maintained  and  the  sand 
properly  prepared,  always  being  dried  thoroughly,  screened 
and  kept  clean,  the  sanders  now  in  use  will  give  satisfaction. 
If  this  is  done,  it  is  safe  to  say  that  the  efficiency  of  sanders 
will  be  increased  50  per  cent.,  and  an  improvement  of  50  per 
cent,  in  the  performance  of  sanders,  as  compared  to  the  pres- 
ent service,  would  be  sufficient  to  please  the  most  critical. — 
Traveling  Engineers'  Association. 
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MiLLi.Mi  Cast  Steel  DBiviNii  Boxes. 


For  some  tfmie'  past  it  has  beuu  the  practice  at  the  Angus 
shops  of  the  Canadian  Pacific  Railway  to  machine  driving 
l)oxes  for  new  equipment  on  a  slab  milling  machine  instead  of 
a  i)lauer.  The  sides  of  the  boxes  are  milled  with  a  high-speed 
steel  inserted  tooth  cutter,  8  in.  in  diameter  and  30  in.  long, 
as  shown  in  Fig.  1.  The  machine  is  a  heavy  motor-driven, 
4s-in.  Bement-Miles  &  Company  horizontal  miller.  On  cast 
•steeKa  cut  V-j  in.  deep,  with  a  feed  of  l';s  in.  per  minute  may 
Ik?  taken  at  a  spceil  of  oU  r.p.m.  With  lighter  ctits  the  feed 
may  be  increased.  Twelve  driving  boxes  (.two  rows  of  six 
each)  are  placed  on  the  machine  at  one  time.  Because  of  the 
roughness  of  the  cast  steel  boxes,  more  time  is  required  to 
set  them  up  than  for  cast  iron.  As  many  as  20  cast  steel 
boxes,  for  ii  and  DVa  in.  journals,  have  been  machined  on  both 
sides  in  a  day  of  ten  hours,  and  30  cast  iron  bo.\es  for  8*4  in. 
journals  have  been  machined  in  ten  hours. 

The  shop  has  only  one  of  these  30-in.  milling  cutters,  and 
this  has  been  in  use  for  the  past  twelve  months,  and  in  that 
lime  has  machined  all  the  driving  boxes  for  the  following 
new  equipment:  25  C-wheel  switch  (cast  iron  boxes),  25  10- 
■wheel  freight  (cast  steel  boxes)  and  C  Pacific  type  passenger 
engines  (cast  steel  boxes),  and  in  addition  to  this  it  has  been 
used  on  some  repair  work.  While  the  cutter  is  worn  consid- 
erably, it  is  still  good  for  another  lot  of  at  least  25  new 
engines.  This  cutter  has  been  used  largely  as  an  experiment 
and  was  probably  abused  to  some  extent  before  the  most 
suitable  feeds  and  speeds  for  different  materials  and  the 
proper  methods  of  lubrication  were  determined  uiion,  and 
therefore  a  second  cutter  will  undoubtedly  last  longer.  Some 
little  experimental  work  was  also  required  to  determine  the 
length  of  time  which  the  cutter  should  be  run  before  regrind- 
ing.  A  cutter  of  this  kind  can  satisfariorily  mill  42  cast  steel 
boxes  (84  sides)  before  regrinding,  although  these  boxes  are 
rough,   sandy   and   uneven. 

It  has  been  found  that  in  milling  cast  steel  it  is  very 
Important  tliat  a  good  stream  of  soda  or  compound  be  forced 
onto   the   cutler,    nnd    the   suggestion    is   made    that    milling 


machines  to  handle  this  class  of  work  should  be  provided 
with  a  large  capacity  pump  and  have  a  comparatively  larg« 
reservoir  on  top  of  the  housing.  Two  pipes  could  run  dowa 
from  the  reservoir  to  the  cutter  and  each  one  end  in  a  T 
with  a  large  number  of  small  holes  in  it,  so  that  a  good  stream 
of  lubricant  could  be  forced  onto  the  cutter  over  its  entire 
length. 
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Fig.  2  shows  the  method  of  milling  these  boxes  for  the  shoe:; 
and  wedge  fits.  The  cutters  are  12  in.  iu  diameter  of  the 
high-speed  steel  inserted  plate  type.  It  will  be  seen  that  each 
tool  is  made  in  two  pieces,  and  that  the  cutters  overlap  each 
other.  It  is  thus  ijossible  to  vary  the  width  of  the  cutters 
and  thus  keep  them  up  to  standard  size.  These  cutters  will 
mill  about  30  boxes  without  regrindiug.  In  cutting  cast  iron 
they  run  at  12  r.p.m.  and  feed  at  the  rate  of  1%  ins.  per  min., 
while  in  culling  cast  steel  they  niay  be  run  at  15  r.p.m.  with 
a  %-in.  feed  per  miu.  Fig.  3  shows  in  detail  the  jig  for  hold- 
ing these  boxes.  The  base  plate  of  the  jig  is  bolted  to  the 
table  of  the  miller,  and  ihe  jig  is  pivoted  on  this  plate  and 
may  be  set  at  any  desired  angle.  The  jig  holds  two  bo.xes. 
which  are  clamped  to  its  side  by  means  of  a  long  stud,  and  the 
box  is  adjusted  for  height  by  means  of  the  two  adjusting 
screws,  and  is  clamped  at  both  the  front  and  back.  One  man 
will  mill  the  shoe  and  wedge  fit  for  at  least  12  cast  iron  boxes 
i&hii  to  SVi-iii-  journals)  in  a  day  of  Id  hours  of  8  cast  steel 
boxes  of  the  same  size.  We  are  indebted  for  this  infonuation>" 
to  Mr.  H.  H.  Vaughan,  stiperinlendent  of  motive  power;  Mn ■ 
H.  Osborne,  superintendent  of.  shop.s,  and  Mr.  Gusiave  (iiroux, 
piece  work  inspector.    ^^' "^^^^  ■■'^l ■\,;;^  ./'■•■ 


10-WHEEL  PASSENGER  LOCOMOTIVE. 


DELAWAUE.  LaCKAWAXNA.  &  WESIEBN   llAILBOAk 


The  Delaware,  Lackawanna  ii.  Western  Itaihoad  has  ju«t 
received  from  the  Schenectady  works  of  the  American  Loco- 
motive Comi»any  five  10-wheel  passenger  locomotives,  which 
are  the  most  iiowerlul  locomotives  of  this  type  ever  built  for 
l»asscngci-  service.  They  have  a  tractive  power  of  35.100  lbs., 
22»i  by  2G-in.  cylinders,  a  total  weight  of  201,000  lbs.,  and 
carry  a  boiler  pressure  of  215  lbs.  The  driving  wheels  are 
69  ins.  in  diameter,  and,  although  rather  small  for  a  10-wheel 
l)assenger  engine,  are  large  for  a  locomotive  of  this  tyi)c  with 
a  broad  firebox.     The  driving  wheels  are  the  same  size  as  those 
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used  on  (he  4 — 4 — 0  type  engines  on  this  road.  This  is  the 
heaviest  passenger  engine  of  this  type,  being  2.<itHi  lbs.  heavier 
than  similar  engines  built  lur  the  Lehigh  Valley  Railroad, 
Which  have  u  tractive  power  of  31,380  Ibsw,  21  x  2S-in.  cylin* 
ders,  681,0-in.  driving  wheels,  a  total  weight  of  199,200  lbs., 
weight  on  drivers  150,200  lbs.,  and  carry  2o."»  lbs.  steam  pres- 
sure. 

The  only  passenger  engines  more  powerful  than  these,  of 
which  we  have  a  record,  are  the  22  x  28-in.  Pacific  type  loco- 
motives built  for  the  Southern  Railway,  which  have  a  tractive 
power  of  3o,194  lbs.,  a  total  weight  of  21S,9.")0  lbs.,  weight  on 
drivers  Hl.O.'iO  lbs.,  72-in.  drivers,  and  cany  220  lbs.  of  steam. 

The  Prairie  type  locomotives  used  for  freight  and  passen- 
ger service  on  the  Chicago,  I3urlin.gfon  &  Quincy  Railroad, 
described  on  page  78  of  our  March.  190.".  issue,  have  a  tractive 
power  of  ;J5.0.jO  lbs.,  or  a  little  less  than  that  of  the  Lacka- 
wanna engines.  Considering  the  tractive  power,  the  total 
weight  of  the  Lackawanna  engine  is  remarkable  low.  The 
leading  dimensions  are  as  follows: 


Siioi'  Costs.— Another  advantage  to  be  gained  by  close 
knowledge  of  shop  costs  is  this — it  enables  the  foreman  to 
inielligently  ask  tor  improved  facilities.  All  general  oflScers 
are  willing  to  indorse  requests  for  appropriations  provided  a 
saving  can  be  shown  equal  to  an  amount  representing  a  fair 
retain  on  the  investment, — Mr.  J.  H.  Wynne,  before  the  West- 
ern Ifailicay  Club. 


Cari;  01  Sa.mjeks.^ — Taking  into  consideration  the  small  per- 
centage.of  trouble  caused  by  sanders,  we  are  forced  to  the 
conclusion  that  if  pipe  joints  are  maintained  and  the  sand 
properly  prepai-ed,  always  being  dried  thoroughly,  screened 
and  kept  clean,  the  sanders  now  in  use  will  give  satisfaction. 
If  this  is  done,  it  Is  safe  to  .say  that  the  efliclenty  of  sanders 
will  be  increased  50  ])er  cent.,  and  an  improvement  of  50  per 
cent,  in  the  performan«e  of  sanders,  as  compared  to  the  pres- 
ent .sei-viee,  would  be  sufficient  to  please  the  most  critical. — 
Traveling  Engineers'  A staoeiatiun. 
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gubHcription. — $2.00  a  year  tor  the  United  State*  and  Canada;  $2.60  a 

year  to  Foreign  Countriea  embraced  in  the  Universal  Poatal  Union. 
Bemit  by  Expreat  Money  Order,  Draft  or  Pott  Office  Order. 
Subtcription  for  this  paper  w*U  be  received  and  copies  kept  for  sole  by  the 

Post  Office  News  Co..  217  Dearborn  at.,  Chicago,  III. 

Damrell  d  Upham,  283   Washington  St.,  Boston,  Mass. 

Philip  Roeder,  307  North  Fourth  St..  8t.   Louis,  iio. 

R.  8.  Davis  d  Co.,  346  Fifth  Ave..  Pittsburgh,  Pa. 

Century  Ne%os  Co.,  6  Third  St.  8.,  Minneapolis,  Minn. 

Sampson  Low,  Marston  d  Co.,  Limited,  St.  Dunstan's  House, 
Fetter  Lane,  B.  C,  London,  England. 


Advertlsemeutii. — Nothing  will  be  inserted  in  this  journal  for  pay, 
KXCSPT  IN  THE  ADVEBTI8INO  PAGE8.  The  reading  pages  will  contain 
only  such  matter  as  we  consider  of  interest  to  our  readers. 

Oontrtbutlous. — Articles  relating  to  railway  rolling  stock  conatrttction 
and  management  and  kindred  topics,  by  those  who  are  practically 
acquainted  uHth  these  subjects,  are  specially  desired.  Also  early 
notices  of  official  changes,  and  additions  of  new  equipment  for  the  road 
or  the  ahop,  by  purchase  or  construction. 

To  Subscribers. — The  Amkbican  Engineer  and  Railjioad  Joubnal 
it  mailed  regularly  to  every  subscriber  each  month.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  cote  the  paper  ia  not  then  obtained  thia 
off/Ice  ahould  be  notified,  so  that  the  miaaing  paper  may  be  supplied. 

JHfikfin  a  subscriber  cbau^ss  bis  address  he  ought  to  notify  thia 
office  at  once,  ao  that  the  paper  maiy  be  sent  to  the  proper  destination. 


If  a  man  has  become  a  machine  because  of  the  constant 
repetition  of  the  same  work  over  and  over  again,  it  is  because 
his  treatment  has  been  mechanical  and  he  has  been  brought 
up  by  machine  methods.  It  is  possible  to  surround  labor 
Involving  the  greatest  drudgery  with  conditions  which  make 
life  worth  living,  and  if  a  man  becomes  mentally  and  physi- 
cally a  machine  it  is  some  one's  fault.  If  your  men  are  mere 
machines,  there  is  something  wrong  with  the  method,  and  the 
men  themselves  are  not  to  blame.  Perhaps  the  trouble  lb 
"higher  up," 


A  motive  power  oflBcer  was  recently  criticized  because  of  the 
character  of  a  great  increase  in  the  number  of  train  delays. 
The  matter  became  serious  and  in  self-defense  he  sent  several 
young  men  to  keep  tab  on  the  trains  leading  to  the  most 
serious  complaints.  After  satisfying  himself  the  superin- 
tendent of  motive  power  requested  the  transportation  depart- 
ment to  furnish  representatives  to  act  with  the  motive  power 
representatives  and  jointly  take  a  record  of  the  trains.  This 
revealed  the  fact  that  17  per  cent,  of  the  delayed  time  was 
agreed  upon  as  being  due  to  the  motive  power  department 
and  83  per  cent,  to  others.  By  looking  after  such  matters  as 
the  station  stops,  this  trouble  was  straightened  ouL  It  seems 
strange  that  such  criticism  can  arise.  It  could  not  if  the 
departments  really  endeavor  to  help  each  other. 


reason  why  brute  strength  Is  a  necessity  to  these  men.  With 
a  device  which  opens  the  fire  door  automatically,  due  to  the 
operation  of  a  valve  by  the  firemen's  foot,  the  number  of 
movements  for  a  ton  of  coal  are  reduced  to  234.  Assuming 
that  ten  tons  of  coal  are  fired  upon  the  trip,  with  a  No.  4 
scoop,  holding  on  an  average  17  lbs,  of  coal,  a  fireman  ordi- 
narily makes  6,020  movements.  With  a  device  which  opens 
the  door  2,340  movements  are  required,  which  Is  a  reduction 
of  3,680  in  the  handling  of  ten  tons.  In  a  long  freight  run, 
requiring  the  consumption  of  20  tons  of  coal,  the  fireman's 
movements  ordinarily  aggregate  11,700,  of  which  7,020  may 
be  eliminated  by  the  employment  of  the  device. 


MALLET  COMPOUNDS  FOR  ROAD  SERVICE. 


Thus  far  the  Mallet  type  does  not  seem  to  have  been  seri- 
ously considered  in  this  country,  except  for  helper  service  on 
very  heavy  grades.  It  is  certainly  worth  while  to  consider 
the  possibilities  of  this  type  for  heavy  main-line  freight 
service.  Some  of  the  advantages  offered  may  be  enumerated 
as  follows: 

(1)  Economy  in  fuel;  (2)  all  weight  available  for  traction; 
(3)  large  tractive  power;  (4)  superior  ability  in  starting 
heavy  trains;  (5)  even  pull  on  draft  gear;  (6)  avoidance  of 
severe  jerks  in  starting  in  case  of  slipping;  (7)  division  of 
work  among  an  increased  number  of  parts. 

These  classifications,  as  shown  In  experience  with  the  large 
Baltimore  &  Ohio  Mallet  compound,  seem  to  justify  high 
expectations  from  this  type  in  heavy  road  service. 


LOCOMOTIVE  EQUIPMENTS. 


The  importance  of  systematically  looking  after  tools  and 
equipment  on  locomotives  may  be  judged  by  a  statement  made 
in  an  article  on  this  subject  on  another  page  of  this  journal. 
A  road  with  something  over  a  thousand  locomotives  spent 
$70,000  per  year  to  maintain  this  equipment.  Each  engine 
was  supposed  to  carry  an  equipment  valued  at  |65,  but  in 
spite  of  this  large  expenditure,  on  an  average  only  ?20  worth 
of  equipment  could  be  found  on  any  one  engine,  because  of 
the  lack  of  system  and  proper  care.  Such  a  condition  must 
necessarily  be  responsible  for  many  delays  and  inconveniences 
to  traflBc  because  of  the  proper  tool  being  absent  when 
most  needed.  The  article  in  question  should  be  studied  care- 
fully, and  it  is  valuable  because  it  not  only  considers  the  tool 
equipment  on  an  engine,  but  tells  exactly  how  to  look  after 
It  systematically  in  order  to  obtain  the  best  results.  It  is 
the  more  valuable  because  it  comes  from  one  who  has  had 
considerable  experience  in  this  work  and  is  in  a  position  to 
speak  authoritatively. 


THE  VALUE  OF  A  SMILE. 


In  connection  with  the  Introduction  of  a  device  for  aid- 
ing locomotive  firemen,  a  study  of  the  work  of  these  men 
shows  that  for  each  ton  of  coal  fired  approximately  600  dis- 
tinct movements  are  required  of  the  firemen,  divided  as  fol- 
lows: 1,  Filling  the  shovel  with  coal.  2.  Opening  the  door. 
3.  Picking  up  the  shovel.  4.  Throwing  the  coal  Into  the  fire- 
box, and  5th,  Closing  the  door.  These  movements  are  rep- 
resented for  every  shovel  full  of  coal,  and  the  analysis  throws 
a  strong  light  upon  the  work  of  the  firemen,  indicating  the 


A  certain  man  who  is  very  successful  as  a  manager  of  men 
and  one  who  has  brought  order  out  of  chaos  In  a  relatively 
short  time  is  one  who  while  seriously  minded  wears  a  pleasant 
expression  and  is  always  ready  to  smile.  He  Is  working  under 
extraordinary  difficulties,  and  whatever  expression  his  face 
may  wear  when  the  day  is  over  and  he  Is  out  of  sight  of  the 
shop  and  of  the  men  he  never  allows  the  men  to  be  discouraged 
while  he  Is  about  the  work,  but  supports  and  enthuses  them 
by  his  confident  appearance.  This  officer  says  to  his  foreman 
"You  must  look  cheerful  no  matter  what  you  may  be  up 
against." 

What  would  become  of  an  army  undertaking  a  difficult 
manoeuvre  In  the  face  of  the  enemy  If  the  superior  officers 
were  glum  and  discouraged?  How  will  the  privates  in  the 
ranks  feel  If  they  see  that  their  officers  are  doubtful  and 
afraid?  Look  pleasant,  It  will  give  your  men  confidence  and 
they  will  help  you  because  of  your  own  confidence  and  their 
confidence  in  you.  The  gentleman  referred  to  has  on  his  desk 
the  rather  common  reminder:  "Do  It  Now,"  but  has  added  to 
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4t  the   words,   "And   Smile."     If   the    readers   know   who    is 
referred  to  let  them  watch  the  result  in  his  progress. 


THE  COST  OF  LOCOMOTIVE   REPAIRS   PER    JOOO-TON 

MILES. 


MILLING  CAST  IRON  AND  CAST  STEEL. 


BY    UASBINGTON    EMEBSON. 


For  a  considerable  time  we  have  advocated  a  more  extensive 
U£d  of  milling  machines  in  railroad  shops.  In  one  shop, 
recently  visited,  the  shop  superintendent  strongly  scored  the 
^lab  miller,  but  investigation  showed  that  he  had  a  machine 
which  was  over  twenty  years  old  and  not  at  all  adapted  to 
modern  machine  shop  practice,  and  it  was  no  wonder  he  was 
disgusted  with  it.  Other  shop  superintendents  are  enthusiastic 
concerning  the  milling  of  mild  steel,  wrought  iron  or  bronze 
parts,  but  are  skeptical  as  to  the  advisability  of  milling  cast- 
ings, because  of  ^he  effect  on  an  expensive  milling  cutter  of 
the  hard  scale  and  sand.  A  visit  to  the  shops  of  the  machine 
tool  builders  reveals  the  fact  that  they  are  using  these 
machines  to  considerable  advantage  in  milling  castings;  it  has 
been  suggested,  however,  that  possibly  these  castings  are  of  a 
better  grade  of  cast  iron  than  ordinarily  furnished  the  railroad 
-companies,  and  possibly  there  is  some  truth  in  this.  It  is 
Interesting  to  note  that  several  railroad  shops  are  milling 
certain  of  their  castings,  or  are  experimenting  along  this  line. 
On  another  page  of  this  journal  is  an  interesting  article  on 
the  milling  of  cast  iron  and  cast  steel  driving  boxes  at  the 
Angus  shops,  and  it  would  appear  that  such  work  can  be 
handled  very  successfully  if  the  cutters  are  properly  designed 
and  taken  care  of.  It  is,  of  course,  necessary  to  determine  the 
speeds  and  feeds  at  which  the  cutters  can  be  operated  to  get 
the  best  results,  and  with  cast  steel  it  is  important  to  furnish 
a  plentiful  supply  of  lubricant  to  the  cutter.  In  order  to  gain 
successful  results  it  is  also  necessary  that  the  machines  be  of 
heavy  and  rigid  construction,  so  that  there  will  be  practically 
no  vibration.  The  milling  cutters  should  be  of  high-speed  steel 
of  the  inserted  type.  It  is  surprising  how  easy  it  is  to  keep 
these  sharp  and  in  good  condition  if  the  proper  facilities  are 
provided  for  grinding. 


ROCK  ISLAND  LOCOMOTIVE  REPAIR  SHOPS. 


The  building  of  these  shops  is  a  good  illustration  of  "West- 
ern push."  Judging  from  the  remarkably  short  time  in  which 
they  were  planned  and  the  buildings  erected,  we  might  expect 
to  find  that  they  were  incomplete  or  else  closely  modeled 
after  some  existing  plant.  It  is  rather  surprising  to  find, 
on  the  contrary,  that  they  are  strictly  up-to-date  in  all 
respects  and  that  many  new  and  radical  features  have  been 
added,  which  makes  it  possible  to  handle  the  work  quickly 
and  economically.  In  the  article  which  appears  on  these  shops 
in  this  Issue,  which  is  the  first  of  a  series,  the  arrangement 
and  construction  of  the  buildings  is  described.  The  most 
noticeable  features  about  the  buildings  are  the  splendid  day- 
lighting,  simple  construction  and  the  duplication  of  detail 
design,  thus  reducing  not  only  the  first  cost  of  the  buildings, 
but  also  the  cost  of  maintenance. 

Another  feature,  which  is  to  be  commended.  Is  the  arrange- 
ment of  the  large  locomotive  shop  with  the  erecting  depart- 
ment in  the  middle  and  the  machine  and  boiler  departments 
on  either  side  with  no  walls  between  them.  In  case  one 
department  becomes  crowded,  it  is  very  easy  to  extend  It  over 
Into  one  of  the  other  departments.  In  designing  a  large  shop 
of  this  kind,  it  is  dffficult  to  determine  how  much  space  should 
be  devoted  to  each  department,  and,  as  the  locomotive  designs 
change,  or  as  the  motive  power  becomes  older,  or  as  the 
amount  of  manufacturing  for  other  points  on  the  road  in- 
creases, one  department  Is  quite  liable  to  become  overcrowded, 
and  It  is  therefore  wise  to  arrange  these  three  departments  so 
that  their  limits  may  readily  be  changed  to  suit  new  condi- 
tions. As  practically  no  restrictions  were  placed  on  the 
arrangement  of  the  buildings,  the  layout  plan  may  be  considered 
as  an  ideal  one  for  the  conditions  for  which  it  was  Intended  and 
Is  worthy  of  careful  study.  It  will  be  noted  that  generous 
allowances  have  been  made  for  future  extensions  to  all  of 
the  shops. 


There  ought  to  be  a  normal  relation  between  1,000-ton 
miles  and  locomotive  repairs,  or  between  miles  run  and  re- 
pairs. There  is  not.  Each  railroad  makes  up  averages,  but 
what  Is  the  value  of  averages  except  for  life  insurance?  What 
is  the  normal  cost  of  repairs  per  miles  run  when  in  a  given 
case  out  of  144  shopped  engines,  none  wrecked,  3G  averaged 
$0.17  per  mile  between  shoppings  and  other  36  averaged  10.0287 
per  mile?  Of  the  first  36,  6  averaged  per  mile  $0.53  and  of  the 
second  36,  6  averaged  $0.0128  per  mile. 

Here  again  we  have  averages,  but  there  is  no  average  In  the 
fact  that  a  certain  engine  cost  per  mile  $0.0073,  and  another  en- 
gine $0.50  or  70  times  as  much.  What  deduction  is  to  be  drawn 
when  the  engine  costing  per  mile  $0.0073  weighed  210,000  lbs. 
exclusive  of  tender  and  the  engine  costing  $0.50  per  mile 
weighed  99,500  lbs.  exclusive  of  tender?  Evidently  none  of  any 
value.  It  Is  much  more  important  to  find  out  why  the  re- 
pairs on  one  engine  cost  70  times  as  much  as  the  repairs  on 
another  engine  per  mile  than  it  is  to  si>eculate  as  to  whether 
the  repairs  on  light  engines  cost  more  per  1,000-ton  miles  than 
the  repairs  on  heavy  engines.  An  opinion  may  be  ventured, 
even  an  assertion  made,  that  in  a  shop  employing  best  modern 
methods  the  repairs  per  1,000-ton  miles  on  a  modern  monster 
will  cost  less  than  the  repairs  formerly  cost  per  1,000-ton  miles 
on  the  old  style  small  engines  of  fifteen  years  ago.  For  this 
assertion,  convincing  proof  is  lacking  chiefly  because  there  are 
few  railroad  shops,  one  might  say  none,  in  which  the  best 
modern  methods  are  employed.  A  modem  shop  is  one  which 
knows  what  it  is  about  unto  minutest  details  both  as  to  why 
and  how,  and  acts  accordingly;  not  a  shop  with  a  large  array 
of  expensive  modern  tools  and  Egyptian  darkness  as  to 
causes  and  results. 

Even  if  the  assertion  were  proved,  even  If  big  engines  could 
be  maintained  more  cheaply  per  1,000-ton  miles  than  small 
engines  formerly  were,  the  battle  as  to  shop  costs  between 
big  engines  and  small  engines  Is  not  solved,  since  perhaps 
ihe  old  engine  In  the  shop  with  modern  methods  might  far 
surpass  in  lessened  cost  of  maintenance  not  only  its  own 
type  in  the  long  ago  shop  but  Its  big  rival  In  the  same 
shop.  The  fact  remains  that  as  yet  locomotive  repair 
costs  cannot  be  wholesaled  by  weight  alone.  There  are  iden- 
tical big  locomotives  that  are  very,  very  cheap  to  maintain 
and  there  are  others  that  are  very  costly  and  the  same  varia- 
tion occurs  among  the  smaller  locomotives. 

To  date  we  cannot  safely  generalize.  Railroads  are  peculiar 
not  to  say  funny.  If  they  were  elevated  or  surface  lines 
levjing  a  flat  rate  of  fare,  one  could  understand  their  flat 
methods  of  running  their  shops  and  averaging  engine  repairs. 
But  In  their  revenue  they  are  most  particular  to  go  Into  de- 
tails. No  zone  system  for  them  with  unit '  rates,  good  be- 
tween any  two  stations.  Each  passenger  has  to  buy  a  ticket 
for  just  the  distance  he  intends  to  travel,  no  more  or  no  less, 
he  must  use  it  on  the  day  purchased  and  be  checked  up  when 
he  enters  the  train,  when  he  leaves  it  and  several  times  be- 
tween, so  fastidiously  careful  are  the  railroads  to  be  certain 
that  they  obtain  all  that  is  coming  to  them.  When  It  comes, 
however,  to  spending  the  money  laboriously  collected  from  the 
grumbling  public  all  methods  of  precaution  are  overlooked. 
Engines  are  butchered  out  on  the  road  and  are  cobbled  in  the 
shops  and  both  the  butchering  and  the  cobbling  are  aver- 
aged. 

The  speed  of  trains  and  the  speed  of  Individual  engines  has 
been  tested  close  up  to  the  limit,  but  is  there  a  single  engine 
in  America  of  which  we  can  definitely  say  that  its  repairs  have 
cost  a  minimum  even  for  that  engine,  much  less  the  mini- 
mum per  1,000-ton  miles  of  all  engines.  Until  facts  are  avail- 
able to  give  this  Information  not  only  about  one  engine  but 
about  all  engines,  we  are  a  long  way  from  being  able  to  pro- 
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nounce  as  to  the  relative  value  of  engine  types  and  per- 
formances. Such  facts  are  theoretically  easy  and  practically 
hard  to  obtain  and  yet  if  followed  up  they  are  more  pro- 
fitable than  any  Yukon  gold  mine.  They  are  theoretically 
easy  because  they  require  neither  expensive  accounting  nor 
exasperating  detail  tabulations.  They  are  practically  hard 
because  very  few  have  faith  in  their  value  and  they  are  not 
available  from  the  way  railroad  accounts  have  been  hitherto 
kept.  On  the  same  railroad  in  neighboring  shops  I  have 
found  such  a  standard  operation  as  flue  welding  and  tipping 
to  be  done  at  the  rate  of  12  an  hour,  25  an  hour,  40  an  hour 
and  100  an  hour.  The  same  disparity  exists  in  other  normal 
operations.  The  way  to  cheapen  engine  repairs  is  not  to  build 
new  shops  and  equip  them  with  heavy  modern  machinery,  but 
to  keep  detail  account  with  every  single  engine  and  tabulate 
not  only  every  deficiency  that  develops  in  service,  but  also 
standardize  every  shop  operation  and  practice  and  establish  its 
normal   cost. 

The  first  road  that  systematically  and  intelligently  follows 
this  course  will  take  a  long  step  towards  bringing  down  all 
Its  engine  repairs  to  a  phenomenally  low  normal,  and  in  it«5 
accounts  we  shall  no  longer  find  variations  of  70-fold  in  re- 
pair cost  per  mile  run. 

CO/VIMUNICATIONS. 


A  GOOD   SUGGESTION    CONCERNING  COMPOUND  LO- 
COMOTIVES. 


To  the  Editor: 

The  brief  editorial  on  the  failure  of  the  compound  locomotive, 
which  appeared  in  the  September  issue,  calls  to  mind  a  conversa- 
tion which  I  had — more  than  two  years  {.jro — with  an  enpineman 
on  a  road  where  the  compound  was,  at  that  time,  exteasively 
u>ed  in  freight  service.  I  was  riding  in  the  cab,  and  noticed, 
after  we  were  well  started,  that  he  continued  working  the  engine 
single  expansion.  On  asking  him  about  it  he  informed  me  that 
the  starting  valve  was  usually  left  open.  I  endeavored  to  explain 
the  advantages  of  compound  working  and  the  use  of  the  vaive ; 
he  appeared  interested,  and  finally  said  :  "All  right,  you  can  close 
it,"  and  during  the  remainder  of  the  run,  the  valve  was  always 
closed  after  the  train  was  started. 

It  seems  to  me  it  is  a  mistake  to  tell  a  man  to  do  a  certain 
thing  without  telling  him  why  he  is  to  do  it.  He  may  be  informed 
that  the  starting  valve  is  to  be  closed  after  a  certain  rate  of  speed 
has  been  attained,  but  unless  he  understands  why  that  is  de- 
sirable he  is  liable  to  lose  interest  and  forget  all  about  the  matter. 
It  may  require  time  and  trouble  to  give  such  an  explanation,  but 
without  doubt  it  would,  in  many  cases,  prove  a  paying  invest- 
ment in  the  end. 

COMPOirND. 


WALSCHAERT   VALVE  GEAR. 


To  the  Editor: 

Having  read  the  numerous  articles  which  have  appeared  in  the 
Amkrican  Engineer  and  Railkoad  Journal,  relative  to  the  ad- 
vantages and  disadvantages  of  the  Walschaert  valve  gear  as  ap- 
plied to  locomotives,  I  notice  that  there  is  a  great  deal  of  discussion 
on  the  distribution  of  steam  obtained  from  it,  due  to  constant  lead 
at  all  points  of  cut-off.  One  of  the  points  being  discussed  very 
much  is  that  on  account  of  the  amount  of  lead  used  with  the 
Walschaert  gear,  when  the  engine  is  working  at  full  stroke  the 
pre-admission  will  have  a  bad  effect  when  trjing  to  start  a  heavy 
train,  and  for  that  reason  it  is  considered  a  very  strong  argu- 
ment against  the  Walschaert  valve  gear.  I  am  of  the  opinion 
that  this  is  of  very  little  detriment  to  a  locomotive ;  for  instance, 
take  a  locomotive  with  the  Walschaert  valve  gear  having  a  3-l(» 
in.  lead  and  cutting  off  at  full  stroke  the  pre-admi.ssion  is  about 
3-32  of  an  inch.  If  yon  stop  to  think  of  the  position  of  the  crank 
pin  at  this  time,  it  will  be  seen  that  there  will  be  very  little  retard- 
ing effect  upon  the  engine  from  this  source,  and  as  an  engine  is 
working  at  full  stroke,  or  nearly  so,  at  a  very  small  percentage  of 
the  time,  I  cannot  but  see  that  the  advantage  is  with  the  Wals- 
haert  gear  in  this  respect,  on  account  of  decreasing  the  pre-admis- 
sion when  the  engine  is  working  at  short  cut-off;  for  instance,  an 
engine  with  3-10  in.  lead  working  at  6-in.  cut-off  the  pre-admission 
is  about  %  in.,  whereas  with  the  same  engine  equipped  with  the 


Stevenson  link  motion,  the  engine  would  in  all  probabilities  be 
set  1/4  in,  to  9-32  in.  lead  at  6-in.  cut-off.  With  this  lead  the  pre 
admission  would  be  about  %  of  an  inch,  and  it  is  when  the  pre- 
admission is  as  great  as  this  that  the  retarding  effect  upon  a 
locomotive  is  considerable  when  being  crowded  to  a  high  rate  of 
speed. 

A  great  many  try  to  cut  down  the  compression  in  the  cylinders 
by  giving  the  valve  more  exhaust  clearance.  My  belief  is  that  very 
little,  if  any,  lead  is  required  on  a  locomotive  either  at  short  or 
long  cut-off,  and  would  recommend  decreasing  the  retarding  effect 
due  to  compression  and  pre-admission  by  cutting  down  the  lead  at 
short  cut-offs.  The  Walschaert  valve  gear  offers  a  splendid  oppor- 
tunity for  this  because  you  can  set  the  Walschaert  gear  engines 
line  and  line  or  1-10  in.  lead  at  all  cut-offs,  and  an  engine  with  this 
amount  of  lead  both  at  full  stroke  and  at  short  cut-offs  will  start 
a  train  just  as  quickly  and  run  faster  than  an  engine  which  ia  set 
line  and  line  or  1-16  in.  lead  full  cut-off.  but  when  hooked  up  to 
.«!hort  cut-off  the  lead  is  increased  to  Y^  or  5-16  in.  The  Walschaert 
valve  gear  on  locomotives  is  the  coming  gear.  Its  advantages  over 
the  Stevenson  link  are  many,  and  its  disadvantages  very  few  and  of 
very  small  value. 

Cleveland,   Ohio.  J.    T.    Caeuoll. 


VALSCHAERT  VALVE  GEAR. 


To  the  Editor: 

In  the  communication  from  Mr.  C  H.  Quereau  on  Walschaert 
valve  gear,  published  in  your  September  journal  he  infers  a 
condition  which  the  writer  has  found  does  not  exist,  at  least  on 
an  enpine  recently  fitted  with  this  valve  gear  on  the  Lake  Shore 
and  Michigan  Southern  at  Elkhart,  Ind.  On  page  317,  Mr. 
Quereau  .states  that  when  working  in  full  gear,  steam  will  b« 
admitted  to  the  cylinder  when  the  piston  is  about  2  ins.  from  the 
end  of  the  stroke. 

We  find  that  on  the  engine  referred  to,  this  pre-admission  is 
practically  nothing  at  full  stroke,  the  valve  beginning  to  open 
when  the  piston  is  3-32  of  an  inch  from  the  end  of  its  stroke. 
Practically  this  same  condition  exists  on  the  New  York  CJentral 
engine  equipped  with  this  valve  gear,  of  which  valve  motion 
cards  are  given  on  page  214  in  the  June  number  of  the  American 
Engineeh.  in  which  the  pre-admission  is  shown  as  being  zero, 
although  it  is  hardly  possible  that  the  valve  should  move  to  the 
amount  of  the  lead  at  the  beginning  of  the  stroke  without  the 
piston  moving,  at  least,  a  measurable  amount  at  the  same  time. 
With  this  slight  amount  of  pre-admission  it  seems  to  the  writer 
that  Mr.  Quereau's  claim  of  excessive  strains  due  to  it,  is  hardly 
justifiable.  The  pre-admission  increases  as  the  cut-off  becomes 
shorter,  although  the  lead  remains  constant,  and  thus  just  those 
conditions  prevail  which  Mr.  Quereau  (and  the  writer)  seems  to 
think  desirable,  namely  a  longer  time  for  the  steam  to  enter  the 
cylinder  at  the  higher  speeds. 

OSCAB    ANTZ. 


THE  RAILROADS  AND  LOCOMOTIVE  DESIGN. 


To  the  Editor: 

Your  recent  article  on  broken  frames  leads  to  the  ques- 
tion, "Are  the  designs  and  types  of  locomotives  which  th* 
builders  bring  out  with  such  commendable  enterprise  sufficiently 
studied  by  those  having  charge  of  the  operation  and  repairs 
of  the  machines?"  Written  reports  of  breakages,  cracks,  or  ex- 
cessive wear  discovered  in  any  part  of  the  locomotive  or  tender 
on  the  road,  in  the  engine-house,  or  in  the  shop,  also  of  poor  stean> 
performance,  would,  if  thoroughly  studied  and  investigated,  re- 
sult in  an  improvement  in  American  motive  power,  the  faulty  con- 
dition of  which  is  forcing  itself  upon  the  attention  of  the  travel- 
ling and  investing  public.  The  mere  addition  of  metal  to  a  frac- 
tured section  may  usually  be  construed  as  a  failure  to  compre- 
hend the  real  cause  of  the  trouble,  for  a  change  in  the  location  of 
a  bolt  or  a  rib,  the  obviation  of  eccentric  loads  and  bending,  ai> 
increased  rigidity  or  flexibility,  near,  or  at  a  distance  from,  the 
break,  will  often  accomplish  what  no  mere  amount  of  metal  can. 
A  common  mistake  consists  in  placing  a  plain  rib  on  the  tension 
side  of  an  iron  casting.  Such  a  rib  is  often  a  source  of  weakness 
rather  than  strength. 

Resides  lateral  vibration  and  slack  in  driving-boxes,  connecting 
rods,  and  tender  buffers,  unnecessary  bending  moments  will  be 
found  to  be  frequent  causes  of  frame  breakages.  For  example, 
many  4-6-0  engines  have  the  forward  equalizer  fulcrums  bolted 
to  slender,  lower  frame  rails,  with  the  only  struts  between  the 
upper  and  lower  rails  located  at  some  distance  ahead.  The  rails 
usually  break  at  their  back  ends.     Another  example  is  furnished  by 
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many  recent  4-4-0  engines  having  no  strut  from  the  frame  to  the 
boiler  between  the  guide  yolce  plate  and  the  firebox.  The  sup- 
porting force  from  the  front  hanger  of  the  forward  driving  spring 
produces  a  beam  action  in  the  frame,  and  breakages  are  frequent, 
especially  if  a  poor  type  of  pedestal  binder  is  used.  A  strut  plate 
from  the  frame  to  the  boiler  over  this  pair  of  spring  hangers  will 
do  away  with  the  bending  and  will  also  prevent  lateral  vibration. 
The  high,  flexible  guide-yoke  plates  now  in  use  might  safely  be 
bolted  to  the  boiler,  relieving  the  frame  of  part  of  the  cross- 
head  load  applied  at  every  stroke  while  the  engine  is  backing.  In 
the  older  designs  the  vertical  forces  were  more  effectually  ar- 
ranged for  the  balancing  of  each  by  one  in  line  with  it. 

It  is  but  a  simple  algebraic  operation  to  determine  the  correct 
lengths  of  spring  hangers  and  proportions  of  springs ;  and  there  is 
no  necessity  for  equalizers  to  stand  at  angles  of  five  to  ten  degrees 
or  for  engine  and  tender  chafing  irons  to  be  five  or  six  inches 
out  of  line. 

Some  improvement  might  be  effected  in  boilers  by  the  erection 
of  simple  apparatus  for  measuring  the  distortion  when  test  pres- 
sures are  applied,  and  comparing  it  with  the  form  of  staying  and 
the  records  of  repairs.  A  boiler  with  radial  stays  arranged  ap- 
proximately as  described  in  your  correspondence  columns  of 
February,  1901,  has  now  been  in  service  aboout  two  years,  and 
in  that  time  has  but  once  required  to  have  its  fire  drawn  on 
account  of  a  firebox  defect,  and  that  was  for  a  slight  leak  in  one 
tube. 

G.   E. 


FLEXIBLE  STAYBOLTS. 


To  the  Editor: 

I  have  read  with  much  interest  the  article  in  your  September 
paper,  entitled  "Methods  of  Installing  Flexible  Staybolts,"  which 
leads  me  to  bring  up  several  points  stated  therein  for  discussion. 
Yes,  I  agree  with  the  author :  it  is  vitally  important  to  the  success 
of  the  flexible  stay  that  good  work  always  be  done  in  the  installation 
of  the  complete  bolt.  And  yet,  how  can  we  reconcile  this  statement 
with  the  one  made  further  on  in  the  article,  viz. :  that  the  cost  of 
in<stallation  should  not  exceed  25  cents  per  bolt  and,  when  installed 
in  large  quantities,  should  be  as  low  as  15  cents  per  bolt?  All  of 
us  who  have  worked  or  closely  observed  conditions  in  modern 
locomotive  repair  shops  know  that  good  work  cannot  be  obtained 
at  the  figures  named  by  Mr.  Stafford.  I  would  be  much  more 
inclined  to  put  the  installation  cost  at  from  30  cents  to  40  cents 
per  bolt,  or,  in  large  quantities,  at  25  cents  per  bolt.  I  suppose 
the  author,  when  he  gives  such  low  figures  for  large  quantities, 
takes  it  for  granted  that  a  large  installation  would  only  be  made 
when  a  locomotive  came  in  for  general  repairs,  in  which  case 
special  care  could  be  taken  to  charge  a  large  percentage  of  this 
cost  to  one  or  more  of  the  many  other  items  of  expense.  Tliis  is 
all  right  for  the  .staybolt's  reputation  as  a  money  saver,  but  does 
it  represent  the  true  facts  of  the  case? 

The  first  essential  demand  of  any  appliance,  where  posssible, 
both  from  a  mechanical  and  a  financial  standpoint,  is  tiiniplic-ity  in 
design  and  construction ;  mechanical  to  eliminate  blunders  and  poor 
installation  by  carele<s.s  workmen,  and  financial  to  save  on  the 
expense  of  first  cost  of  installation  and  maintenance.  Now,  it 
seems  to  me,  after  a  careful  perusal  of  Mr.  Stafford's  article,  that 
a  staybolt.  the  life  of  which  depends  to  a  great  measure  uiwn  the 
many  and  castly  operations  as  laid  down  by  him,  should  be 
entirely  eliminated  from  boiler  practice  as  wholly  uneconomical 
from  every  point  of  view.  Uneconomical,  because  we  get  no  visible 
return  on  our  high  first  cost  in  the  longer  life  of  the  so-called 
"flexible"  over  the  ordinary  "rigid"  stay. 

I  would  also  like  to  differ  with  Mr.  Stafford  that  staybolt  break- 
ages have  in  no  sense  diminished,  regardless  of  the  quality  of  iron 
used.  Would  .say,  in  reply  to  tliii;,  that  the  highest  grade  of  piled 
iron,  such  as  is  used  altogether  by  the  Falls  Hollow  Staybolt  Com- 
pany, makes  a  truly  flexible  bolt.  Their  claim  to  flexibility  in  its 
truest  sense  is  backed  up  by  all  motive  power  officials  who  have 
any  knowledge  of  mechanics  or  metallurgy  and  by  those  who  have 
not  this  knowledge  from  the  practical  results  that  they  have 
obtained  in  its  use.  Whatever  claim  the  so-called  flexible  stay 
has  to  flexibility,  it  must  relinquish  when  it  conies  in  contact 
with  hard  water,  for  it  has  been  found,  from  general  practice, 
that  the  sediment  and  incrustation  thrown  down  by  hard  waters 
does  not  spare  the  aperture  surrounding  the  outside  head  of  the 
bolt  any  more  than  it  does  the  flues  or  any  other  part  of  the 
heating  surface,  and,  as  soon  as  thLs  aperture  gets  filled  with  a 
deposit  or  incrustation  of  sediment,  we  have  the  simplest  kind  of 
a  rigid  bolt.     But  what  a  price  to  pay  for  an  ordinary  ri^id  stay ! ! 


In  summing  up,  we  can  best  describe  this  so-called  "flexible" 
stay  by  quoting  from  a  paper  read  before  the  New  York  Railroad 
Club  by  Mr.  Livingstone,  the  best  expert  on  staybolt  material  and 
practice  in  this  and  any  other  country,  when  he  says  that  the 
kindest  thing  that  can  be  said  of  the  "flexible"  stay  is  that  th«y 
sometimes  use  the  best  quality  of  piled  staybolt  iron  in  their  manu- 
facture. There  are  many  other  points  open  to  discussion  in  this 
article,  and  I  would  greatly  enjoy  seeing  them  threshed  out  in  the 
columns  of  your  paper.  Very  truly  yours, 

F.  C.  LippERT,  M.E. 


THE  DESIGN  OF  BRAKES. 


To  the  Editor: 

Will  you  kindly  allow  me  to  submit  the  following  method  of 
designing  brake  heads  and  hangers?  While  the  example 
selected  is  for  inside-hung  brakes  on  eight-wheel  cars,  the  modifi- 
cations neces.sary  to  apply  the  principles  to  other  cases  are 
obvious. 

I^t  A  =  weight  on  each  wheel. 

B  =  percentage  braking  "power." 

C  =  coefficient  of  friction. 

I>  =  height  of  center  plate  bearing  above  rail. 

E  =  wheel  base  of  truck. 

F  =  factor  explained  below. 

G  =  angle  whose  tangent  is  C. 


•:    FIG.  1. 


Draw  III  (Fig.  1)  from  the  center  of  the  brake  shoe  through 
ihe  center  of  the  wheel,  and  draw  IIJ  and  UK.  making  angle* 
lll.r  and  I  UK  equal  to  G.     I/ay  off  IIL  to  some  scale  to  repre- 


sent    AB 


( 


1    + 


/  2    BCDF     \ 

'DF     \ 


and     HM     to     represent     AB 


2  BCDF 


Draw  a  horizontal  line  through  11,  and  dra 


w 


LM,  extending  it  to  intersect  the  horizontal  line  at  N.  Through  H 
draw  HO  parallel  to  LN.  Now  HO  wUl  be  the  center  line  of  the 
hanger  and  UN  the  center  line  of  the  brake  beam.  The  hanger  may 
be  attached  to  the  head  anywhere  in  the  line  IIO  and  the  lever 
may  b^  attached  to  the  beam  anywhere  in  the  line  HN.  Draw 
LP  and  MQ  perpendicular  to  HI.  When  the  wheel  is  going  in 
the  direction  R,  HN  is  half  the  pull  to  be  exerted  by  the  lever 
en  the  beam,  MN  will  be  the  stress  in  the  hanger,  IIQ  will  be  the 
resultant  normal  pressure  of  the  shoe  against  the  wheel  (it  should 
be  noticed  that  it  is  applied  at  the  center  of  the  shoe),  and  QM 
is  the  retarding  force  due  to  the  friction  of  the  shoe  on  the  wl»eel. 
The  stress  in  the  hanger  and  the  pull  of  the  lever,  combine  to 
give  a  resultant  HM,  which  is  decomposed  into  a  normal  pres- 
sure HO  and  a  tangential  resistance  QM.  Similarly,  when  the 
wheel  is  turning  in  the  direction  S,  HN  Ls  half  the  pull  of  the 
lever,  LN  is  the  tension  in  the  hanger.  HP  is  the  resultant  nor- 
mal pressure  of  the  shoe,  and  LP  is  the  retarding  force.  The 
brake  head  may  now  be  laid  out,  making  thickness  of  shoe  equal 
to  that  when  the-  shoe  is  a  little  less  than  half-worn  out.  The 
diameter  of  the  wheel  should  be  the  average  to  be  expected  during 
the  life  of  the  wheel,  and  the  hanger  should  be  as  long  as  con- 
venient. 

It  will  be  found  that  wide  variations  in  the  coefficient  of  fric- 
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tion  will  make  but  a  sliglit  diffpronce  in  t}ie  dirertiun  of  the  liangor. 
Tlio  fjictor  V.  liowever,  will  make  <onsi<l<'rabl<'  dilTertMUp.  It  <an 
vary  Ix-twe*'!!  0  and  0.85  or  01M».  If  tin-  truck  is  light  tomimri-d 
with  the  weight  of  the  car  body,  if  the  brake  gear  is  to  be  kept 
in  first-class  repair  so  that  tliere  will  be  no  danger  of  tramping 
the  hanger,  if  the  variations  in  diameter  of  wheel  and  thickness 
of  shoes  are  small,  and  if  it  is  desired  to  obtain  the  highest  pas- 
sible braking  force  without  danger  of  sliding  the  wheel,  a  high 
value  of  F  should  be  selected.  Otherwise  F  may  be  reduced  ac- 
cording to  judgment.  When  F  is  0,  the  hanger  is  perpendicular  to 
III,  and  the  braking  forces  on  the  forward  and  back  wheels  are 
equal,  the  greatest  possible  advantage  of  inside-hung  brakes  beins 
thereby  destroyed. 

The  above  rule,  gives,  to  the  greatest  passible  extent,  an  ar- 
rangement which  insures  even  wear  of  the  shot>s  and  a  maximum 
passible  braking  "power"  without  sliding  the  wheels.  Tlie  head 
may  be  rigidly  fixed  on  the  beam,  with  no  detriment  to  its  action. 
A  third  hanger  at  the  end  of  the  brake  beam  fork  la  advisable  to 
steady  the  beam  and  to  be  sure  that  the  shoos  do  not  drag  when 
released.  It  should  be  of  the  .same  length  as  the  brake-head 
hangers,  and  should  be  imrallel  with  them,  but  it  need  not  be  at 
the  same  height.  Such  hangers  can,  to  a  limited  extent,  over- 
come defects  in  the  design,  but  it  is  not  wise  to  impose  more  upon 
them   than   is   necessary. 

Since  the  forces  exerted  by  the  rods  upon  the  levers  are  hori- 
zontal, it  follows  that  the  levers  must  exert  horizontal  forces 
on  the  beams.  The  beam  should,  then,  be  horizontal.  Inclining  it 
merely  changes  the  height  of  the  lever,  as  far  as  the  action  of 
the  shoe  on  the  wheel  is  concerned.  It  places  the  lever  in  an 
awkward  position  for  connecting  it  to  the  rods,  sets  up  stresses 
in  the  third  hanger,  and  produces  the  torsion  in  the  beam  which 
has  l)een  so  prolific  a  source  of  failures  of  beams  by  starting  the 
buckling. 


ENGINE  EQUIPMENTS. 


BY      n.      KMKR.SON. 


FIQ.    2. 

The  action  of  an  existing  arrangement  can  be  studied  as  shown 
in  Fig.  2.  The  center  line  of  the  hanger  and  the  horizontal 
line  through  the  beam,  intersect  at  H.  Lay  off  WH  to  represent 
half  the  pull  of  the  lever.  Draw  any  radius  TU,  and  draw  TX, 
making  angle  G  with  it.  Extend  TX  to  meet,  at  V.  an  arc 
drawn  through  H  with  U  as  a  center.  Transfer  lines  TU  and 
VX  to  YU  and  HZ.  Draw  Wa  parallel  to  HO.  Wa  is  then  the 
tension  in  the  hanger,  and  Ha  is  the  force  exerted  by  the  shoe 
on  the  wheel.  This  is  transferred  to  Yb  and  decomposed  into 
Yc  and  be,  Yc  is  the  resultant  normal  pressure  when  the  wheel 
is  turning  in  the  direction  of  the  arrow.  It  is  applied  far  from 
the  center  of  the  shoe.  The  pressure  at  any  part  of  the  shoe 
can  be  determined  by  the  well-known  method  of  eccentric  loads. 
In  this  case  the  intensity  of  pressure  after  the  shoe  has  become 
well  fitted  to  the  wheel,  will  be  about  0  at  the  top,  and  at  the 
bottom  it  will  be  about  twice  as  much  as  it  would  be  if  evenly 
dLstriV>uted.  Tlie  procedure  for  a  rotation  of  the  wheel  in  tlu' 
o))posite  direction  will  be  the  .same  except  that  angle  <»  is  laid 
ofT  on  the  other  side  of  line  TU.  In  this  example,  the  action 
would  be  slightly  bettor,  but  the  pressure  would  still  be  greate.st 
at  the  bottom.  Unless,  then,  the  third  hanger  exerts  great  force 
to  hold  the  brake  beam  fork  down,  the  shoe  will  wear  almast 
entirely   at   the   bottom. 

The  correctness  and  convenience  of  the  above  theory  are  evi- 
dent. As  is  to  bo  expected,  practical  exi)erience  checks  the  re- 
sults. ^     ^ 

G.    E. 


The  railroad  is  the  skeleton  of  our  civilization;  locomotives 
are  the  muscles;  whatever  pertains  to  the  operative  efficiency 
and  economy  of  the  locomotive  is  of  interest.  This  subject  of 
engine  equipments  is  of  much  interest,  for  upon  the  equip- 
ment, and  its  care  and  use,  depends  largely  the  efficiency  of 
locomotive  service  and  often  the  economy  of  time  and  prop- 
erty. 

Engine  equipments  are  made  up  of  such  items  as  are  in- 
cluded in  the  following  list: 

APPUB TENANCES. 

Grease  cups :  rods,  guides. 

Flags :   red,   white,   green,   blue,   yellow. 

Flag  holders  or  brackets. 

Klag  boxes. 
Headlight :  front,  rear. 
Lanterns  :  red,  white,  green,  blue  globes. 

Lamps :  blizzard  or  rlassifioaticn  marker. 

Slides  :   red,   white,    green,    blue. 

Lamp   brackets :   front   end,   pilot,   rear  tender  sides,    rear  tender 

center. 
Cab  lamps :  steam  gauge,  water  glass,  air  gauge,  steam  beat  gauge. 

Brackets    for   same. 

Guard   for  water  gauge  glass. 
Boxes :   seat,   tender. 
Fire  door  chains. 
Coul  boards :  front,  side,  back. 
Push  poles  or  stakes. 
Torches. 

Cab  curtains :  back,  sides. 
Seat  box  cushions. 
Hooks :  for  clothes,  for  keys. 
Arm  rests. 

Gauge  cock  drip  trough. 
Tank  ropes. 
Electric  cab  block  signals. 

APPUANCES. 

Coal  scoops. 

Oil  cans :  engine,  valve,  headlight  and  signal.  Oil  supply  cans. 

Engine  and  valve  oil  oilers,  long  spout,  short  spout,  squirt  can. 

Dope  palls,  tallow  pots  and  covers,  grease  cup  charges. 
Fire  tools :    single   or  double  hook,   slice  or  slash  bar,  shaker  bar,  coal 
pick,  hoes  long  and  short,  pokers  for  firebox  and  for  front  end. 

TOOLS. 

Hammers :  hard  hand,  sledge,  combination,  soft. 

Wrenches :  Monkey  or  screw,  Stlllson  or  pipe,  alligator,  double-end  set- 
screw,  double-end  eccentric  set  screw,  double-end  wedge  bolt, 
double-end  oil  cup,  double-end  rod.  air  pump  spanner,  lubrica- 
tor spanner.  Injector  spanner,  Injector  knuckle,  main  rod 
wrench,  crank-pin  nut  wrench. 

Chisels :   flat,  long  cold,  cape,  round  nose.  bars. 

Sots,  punches,  files,  drifts,  scrapers. 

SUPPLIES. 

Headlight    chimneys :    glass,   mica. 

Water  glasses,   gaskets. 

Lubricator  glasses,   gaskets. 

IIoso :    airbrake,    dummy   brake,    air  signal,    dummy   signal,   steam,   all 

couplings  (including  heater  to  water  scoop),  gaskets. 
Lamp   wicks,   wicking. 
Wastt*. 
Bell   cord. 

Br.isses,   engine   truck,   tender   truck. 
Bolts  and  nuts. 
Rod   keys. 

EMERGRNCT. 

Replacers  or  wrecking  frogs. 

Chain  and  hook,  wrecking  or  switch. 

Jacks :  large  and  Journal  box.  jack  levers. 

Pinch  bars. 

Fusees  and  torpedoes. 

Guide  blocks. 

Main  crank  pin  blocks. 

Valve  stem   clamps. 

Medical  boxes. 

Plugs  for  cylinder  release  valve. 

Emergency  knuckle. 

Ax  and  saw. 

MISCELLANEOUS. 

Water  buckets,  brooms,  brushes,  sponges,  sponging  Irons,  water  coolers 
or  kegs,  drinking  cups,  tripoll  can.  time  card  holder,  fuel 
books,  stores  books,  time  slips,  framed  Instructions,  lubricator, 
electric  headlight,  tool  list,  seal  for  tool  box,  lock  for  same, 
portable  tool  boxes. 

This  list  is  not  comprehensive;  it  is  only  representative, 
of  actual  practice  here  and  there. 

How  should  the  engine  equipment,  made  up  of  such  items, 
be  handled?  Shall  we  deal  with  engines  as  individuals,  or 
with  engina  crews?  Shall  we  "standardize"  equipment,  mak- 
ing it  of  general  uniformity  for  all  engines,  all  englnemen, 
all  conditions,  or  shall  we  vary  the  equipment  to  suit  ear-h 
case?  Shall  our  aim  be  to  have  the  smallest  practicabl.^ 
equipment,  or  shall  we  make  traveling  store-houses  of  our 
engines  in  the  endeavor  to  provide  for  every  chance?  And, 
in  the  end,  shall  or  shall  not  economy  of  supplies  and  super- 
vision be  the  determining  watchword? 

Of  course,  every  operating  locomotive  in  the  land  carries 
some  equipment— else  it  could  not  run.  Also,  most  of  our 
larger  roads  have  made   some  endeavor  to   systematize  this 
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problem — as  is  evidenced  by  printed  tool  checking  lists,  and 
occasional  roundhouse  tool  inspectors:  and  in  one  way  or 
another  the  crews  get  supplied.  But,  generally,  this  detail 
of  railroad  operation  is  overlooked  or  neglected  by  the  higher 
officials  (general  manager  and  superintendent  of  motive 
power),  who  alone  can  bring  about  any  lasting  good  in  the 
matter.  At  the  outset,  therefore,  it  anything  is  to  be  accom- 
plished along  this  line,  it  must  be  done  on  a  large  scale,  on  a 
thorough  scale;  and  in  the  doing,  money  (tens  of  thousands), 
time  (months — a  year),  must  be  spent.  This  once  done, 
actual  annual  savings  in  stores  and  in  expense  should  surely 
result,  with  also  much  greater  satisfaction  and  efficiency  of 
the  service. 

HOW    TO    IMI'BOVE    CONDITIOXS. 

To  be  most  completely  worked  out,  the  matter  should  be  in 
the  hands  of  the  superintendent  of  motive  power,  who  might, 
however,  call  in  to  advantage  an  advisory  committee  of,  say: 
mechanical  engineer;  a  master  mechanic  or  roundhouse  fore- 
man (usually  too  busy!);  a  superintendent;  a  storekeeper 
(preferably  a  man  intimately  conversant  with  the  conditions 
of  issuing  stores  to  engine  crews,  who  should  also  in  the 
present  case  familiarize  himself  with  the  annual  accounts  for 
the  road  respecting  engine  equipment  supplies) ;  an  engineman 
(member  of  engineers'  committee?)  This  committee  could  not 
meet  as  a  whole  very  well  oftener  than  once  in  a  month,  and 
each  member  could  hardly  do  more  than  give  some  attention 
to  the  matters  affecting  his  particular  interests;  its  province 
would  be  advisory  and  debative — possibly  in  most  cases  deci- 
sive; the  co-ordinating  executive  work  should  be  wholly  in 
the  charge  of  someone  specially  delegated  to  the  task,  he  to 
be  responsible  to  the  superintendent  of  motive  power,  and  to 
consult  fully  with  members  of  the  committee  individually, 
as  well  as  in  session.  Representing  the  superintendent  of 
motive  power,  this  man's  rank,  while  carrying  out  the  organ- 
ization and  in  respect  to  it,  should  be  above  that  of  the  master 
mechanics;  that  is,  he  should  have  ample  authority  to  put 
the  work  into  effect;  he  might  conveniently  do  this  by  using 
the  superintendent  of  motive  power's  name  rather  than  his 
own. 

What  state  of  affairs  will  this  man  (whom  we  may  call 
equipment  inspector^,  and  this  committee  find?  Locomotives 
running  into  the  dozens  of  classes,  each  class  having  slightly 
different  requirements  in  equipment  (i.e.  rod  wrench  sizes, 
water-glass  lengths),  even  locomotives  of  a  class  often  differ- 
ing; requirements  varying  also  with  different  kinds  of  service 
(freight,  passenger,  switch),  on  main  line  and  on  branches, 
on  different  divisions;  pooled  engines  will  be  devoid  of  almost 
all  equipment — what  remains  being  left  only  because  unfit 
to  take  away! — assigned  engines,  on  the  other  hand,  having 
tool-boxes  fairly  bursting  with  the  greatest  assortment  of 
miscellaneous  wrenches,  fixings,  etc.;  some  engineers  (and 
especially  firemen)  will  be  hostile  to  any  attempt  at  system- 
atlzation,  the  more  so  where  responsibility  is  involved;  the 
roundhouse  forces  will  be  too  busy  to  heed  anything;  and  it 
will  be  found  that  the  stores  on  different  divisions  carry 
articles  for  equipment  varying  in  style  or  quality,  that  some 
things  are  manufactured  fh  shops  when  they  might  be  bought 
better  and  cheaper,  or  the  reverse,  that  many  articles  are 
not  the  best  or  most  serviceable  or  suitable  (i.e.  gauge  lamps, 
or  spring  valve  long  oilers),  that  some  things  are  carried 
uselessly  while  other  items  are  lacking  though  needed,  that 
the  printed  list  is  probably  perfunctory  and  doesn't  agree 
with  the  actual  stock  or  with  sundry  circular  letters  of  in- 
struction. In  other  words  the  whole  problem  will  be  vexa- 
tious, inconsistent,  confusing — apparently  hopeless? 

The  committee  named  is  a  very  broadly  representative  one, 
and  not  without  reason,  because  this  little  subject  has  many 
deep  ramifications.  For  instance,  it  is  desired  to  "standard- 
ize" all  the  tool  and  seat  boxes  and  lockers.  Of  course,  this 
can  be  done  only  after  the  equipment  has  been  decided  upon, 
so  that  these  boxes  may  conveniently  contain  each  Its  proper 
outfit.  It  is  at  once  found  that  the  tenders  are  of  all  different 
classes  and  arrangements,  and  that  it  is  almost  impossible  to 


get  any  "uniformly  standard"  method  of  placing  boxes.  The 
best  that  can  be  done  is  to  have  one,  or  perhaps  two,  alter- 
native plans.  Similarly  attempts  to  standardize  coal  boards 
(for  cheapness  of  manufacture,  and  convenience  of  keeping 
in  stock  and  applying)  meet  the  same  difficulties.  Locomo- 
tive cabs,  it  will  be  found,  are  equally  fractious  in  exact- 
ing varying  widths,  heights  or  lengths  to  the  boxes  put  in 
them.  In  designing  "standard"  types  of  locomotives  (such  as 
the  Harriman  common  standard;  or  the  Rock  Island  standard 
types),  the  matter  of  cab  and  tender  arrangement  should  be 
considered  by  the  mechanical  engineer,  and  provision  made 
for  using  standard  equipment. 

Again,  as  fast  as  certain  articles  are  recognized  and  adopted 
as  "standard"  equipment,  a  drawing  and  full  description 
should  be  made  of  same,  it  is  then  definite,  and  may  be  re- 
ferred to  by  number.  This  feature  also  comes  under  the 
mechanical  engineer. 

Some  one  suggests  a  uniform  bracket  for  all  classification 
or  signal  lights,  on  cars  and  cabooses  as  well  as  on  engines 
and  tenders— suggests  furthermore  a  uniform  Style  of  lamp, 
adaptable  instantly  to  either  right  or  left,  and,  being  com- 
posed of  white  (the  cheapest)  lenses,  changeable  by  means 
of  colored  glass  slides  or  tin  blanks  to  any  system  of  color 
signals  desired.  This  proposition  cannot  be  worked  out  with- 
out the  advice  and  consent  of  your  superintendent. 

Before  any  actual  organization  is  attempted,  these  matters 
of  standard  equipment,  and  the  main  plan  of  the  checking 
and  accounting  system,  should  be  determined  upon,  drawings 
made,  quotations  and  samples  asked  of  the  purchasing  agent, 
and  orders  placed  (these  orders  should  be  quite  aside  from 
the  regular  monthly  requisitions,  until  the  equipment  is  in 
service — though  of  course,  the  requisitions  should  conform  to 
the  standard  articles,  a  detail  which  your  equipment  inspector 
should  very  carefully  watch  out  for,  and  correct,  before  the 
requisitions  are  sent  up  for  approval).  For  it  does  not  pay 
to  try  one  thing,  then  switch  over  onto  something  else,  and 
so  add  to  the  confusion  at  the  very  start.  The  preliminary 
preparation  and  development  of  this  system  may  well  take 
from  2  to  4  months  or  even  6;  that  is  it  may  well  be  this 
length  of  time  before  a  single  tool  is  placed  on  an  engine 
under  the  new  arrangements.  But  it  will  be  time  of  gather- 
ing information  as  to  tender  dimensions,  sizes  of  valve-stems 
(in  service— not  on  blue-prints),  of  crank  pins,  of  crank  pin 
nuts,  of  making  inventory  of  equipment  in  service,  of  stock 
in  the  stores,  of  sizing  up  the  facilities  for  applying  equip- 
ment on  various  divisions,  of  selecting  men  and  familiarizing 
them  with  the  duties  of  such  equipping,  etc. 

It  will  be  well  if  the  equipment  inspector  can  spend  two  or 
three  weeks  investigating  practice  in  the  roundhouse,  on  the 
road,  and  in  the  office  records,  on  other  railroads.  The  New 
York  Central,  the  New  Haven,  and  the  Pennsylvania  are 
profitable  (and  extensive)  fields  for  such  study.  The  time 
thus  spent  will  be  a  paying  investment,  as  it  insures  the  best 
precedents  being  followed. 

ITEMS   WHICH    SHOULD   BE   STAXDABDIZED. 

The  following  items,  if  used  at  all,  should  each  be  reduced 
to  one  uniform  standard  over  the  whole  railroad: 

Headlights  and  chimneys,  lubricators,  air  signal  hose,  air 
brake  hose,  passenger;  air  brake  hose,  freight;  steam  hose,  all 
hose  and  couplings  between  engine  and  tender,  signal  lamps 
and  brackets,  gauge  lamps  and  brackets,  water  glass  lamps, 
bell  cording,  wrecking  chain,  pinch  bars,  fusees  (10-mInute), 
torpedoes,  valve  stem  clamps,  medical  boxes,  emergency 
knuckle,  ax,  saw,  water  buckets,  brooms,  brushes,  sponges 
and  irons,  water  coolers,  drinking  cups,  tripoli  can,  card 
holder,  portable  tool  boxes,  fiags  (size  and  quality),  lanterns, 
fire-door  chains,  push  poles  and  method  of  carrying;  torches, 
seat  box  cushions,  hooks,  gauge  cock  drip  trough,  the  various 
sizes  of  oil  cans,  coal  picks,  hand  hammers,  combination 
hammers,  soft  hammers,  each  size  of  screw,  Stillson  and 
alligator  wrench,  each  style  of  chisel,  set,  punch,  file,  drift  or 
scraper. 
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COST  OF   INSTALLING   NEW    SYSTEM. 

An  engine  equipment  will  cost  from  |20  to  |150.  A  very 
satisfactory  one  should  be  obtained  for  |50  to  |60.  The  total 
"life"  of  this  equipment,  under  first  rate  management,  is 
estimated  at  from  two  to  five  years;  in  actual  practice,  with- 
out adequate  organization,  the  "life"  is  but  a  few  months. 
I  know  of  a  case  where  the  full  equipment  of  an  engine  was 
worth  |65  complete,  excepting  the  headlight.  There  were  over 
1,000  engines  on  the  road.  No  one  of  them  was  completely 
equipped;  most  of  them  had  less  than  one-third  of  what  they 
should  have  had.  Yet  the  annual  requisitions  for  engine  sup- 
plies alone  totaled  much  over  $70,000  (it  was  not  practicable 
to  get  at  records  of  articles  made  in  shops),  or  more  than  the 
complete  cost  of  an  equipment  for  each  engine  every  year; 
and  even  then  the  engines  did  not  carry  more  than  |20 
worth  of  stuff  at  one  time!  The  figures  should  have  been 
about  $25,000  for  supplies,  to  which  might  be  added  from 
$10,000  to  $15,000  to  cover  the  cost  of  the  inspectors,  the 
"organization."  And  then  the  engines  should  have  had  each 
the  full  $65  equipment,  all  the  time. 

For  a  road  of  this  size  it  would  take  nearly  a  year  to  work 
the  problem  out,  and  in  that  year  perhaps  $50,000  would  be 
spent  for  new  equipments,  in  addition  to  the  current  $25,000 
(or  probably  a  little  more  than  $25,000  until  the  organization 
was  completed);  and  as  much  as  $30,000,  might  also  be  spent 
on  "labor"  (or  "intelligence")  or  men  to  place  boxes  and 
equipment  on  engines,  make  record  of  and  check  same.  This 
totals  over  $100,000,  for  the  first  year.  The  second  year  is, 
we  have  seen,  only  $40,000.  In  other  words  in  two  years, 
spending  the  same  amount  that  we  were  spending  ($70,000) 
to  secure  an  average  $20  equipment  on  an  engine,  we  could 
secure  a  full,  efficient  and  economical  organization,  havo 
every  engine  running  with  an  entire  complement  of  supplies, 
and  thereafter,  while  maintaining  the  same  high  standard, 
secure  a  net  saving  of  $30,000  per  year.  I  speak  not  from 
theory  but  from  fact,  from  experience. 

Reducing  this  to  terms  of  one  locomotive  (and  the  rail- 
roa'  oflicial  may  multiply  by  the  number  of  his  locomotives 
to  get  the  gross  figures)  this  means  that  whereas  an  engins 
may  be  running  (and  the  condition  is  nearly  average)  with 
nominally  a  $65,  but  actually  a  $20  equipment,  at  a  yearly 
cost  of  $65  to  $90  (taking  into  account  engines  in  shop), 
under  proper  management,  with  an  investment  cost  of  $100 
to  $130  for  the  first  year,  the  subsequent  total  annual  cost 
will  be  only  $40  to  $50  per  engine — a  net  saving  of  $25  to  $40 
each  year  on  an  extra  investment  for  one  year  of  $35  to 
$40. 

Were  similar  results  attempted  on  a  smaller  scale,  over  a 
longer  period  of  time,  no  doubt  commensurate  results  could 
be  secured.  But  the  slower  the  time,  the  smaller  the  scale, 
the  longer  deferred  are  the  savings — the  longer  continued 
are  the  wastes. 

I  have  not  space  at  this  time  to  discuss  what  should  bf^ 
an  ideal  equipment  to  fit  average  conditions,  treating  each 
item  separately,  together  with  dimensions,  costs,  material, 
etc.;  nor  can  I  go  into  an  exposition  of  the  printed  forni^j, 
method  of  keeping  records  of  each  engine  and  crew,  method 
of  ascertaining  daily  just  what  equipment  is  drawn  from 
store,  by  whom,  and  where;  I  can  do  no  more  than  give  ;i 
brief  outline  of  the  way  in  which  the  problem  may  be  ap- 
proached, and  add  thereto  a  few  suggestions.  I  have  already 
proposed  placing  the  matter  in  the  hands  of  the  superinten- 
dent of  motive  power,  the  appointment  of  an  advisory  com- 
mittee of  some  importance,  and  the  delegation  of  the  execution 
of  the  plan  to  an  equipment  inspector.  This  individual  has 
studied  the  essential  features  of  practice  on  other  roads  and  has 
made  his  report  to  the  committee;  our  committee  has  at  length 
resolved  upon  the  full  standard  equipment,  the  general  plan 
of  organization,  the  latitude  to  be  allowed  to  the  inspector  in 
carrying  out  the  plan;  our  committee  has  also  made  its  rec- 
ommendations to  the  superintendent  of  motive  power,  as  to 
the  scale  on  which  it  is  advisable  to  plunge  into  the  venture — 
the  "first  year"  investment  in  complete  equipments,  the  num- 


ber and  rates  of  men  placed  on  the  various  divisions  with  the 
special  (and  in  many  cases  temporary)  function  of  getting 
the  system  in  operation;  and  the  superintendent  of  motive 
power  has  taken  the  matter  up  with  the  general  manager 
or  other  superior  officer,  and  obtained  his  approval  and  au- 
thority for  the  move.    It  is  as  big  a  matter  as  that. 

MKTUOD   OF   INSTALLING    NEW    SYSTEM. 

The  equipments,  to  the  tune  of  $10,000  or  $100,000,  or  more, 
or  less,  have  arrived,  and  are  in  charge  of  the  store  depart- 
ment. They  have  been  coming  in,  wrenches  in  one  lot,  oil 
cans  in  another,  in  various  consignments  for  the  past  six 
weeks  or  more.  Nothing  of  those  new  "standard"  equipments 
has  been  issued,  to  be  lost  track  of  or  misused. 

What  does  our  equipment  inspector  do?  He  selects  two 
principal  points  on  the  main  line,  on  the  principal  division, 
and  equips  the  engines  operating  on  the  best  trains  between 
these  two  turning  points.  He  has  ridden  with  the  engineers 
of  these  2,  4,  8,  12  locomotives,  has  been  friendly  with  them, 
has  made  them  interested  in  the  new  plan,  has  (seemingly 
at  least)  listened  to  their  suggestions,  perhaps  humors  a 
whim  or  so,  has  made  it  plain  that  they  are  picked  out  as 
first  to  receive  these  brand-new  equipments,  as  best  able  to 
demonstrate  the  success  of  the  system. 

At  one  of  the  turning  points  is  a  large  store.  At  this 
point  supplies  are  drawn  and  placed  upon  the  engine  all 
newly  prepared  as  to  boxes,  locks,  brackets,  etc.,  and  full 
record  made  of  the  equipment  by  a  local  inspector — one  of  the 
two  or  three  or  half  dozen  men  who  have  been  collecting 
data,  making  inventories,  etc.,  on  this  very  subject  for  a  couple 
of  months  previous.  He  is  breaking  in  an  assistant.  At 
the  other  end  is  another  such  inspector  who  has  received  a 
copy  of  the  equipment  list  of  each  engine.  So  these  two 
men,  one  at  each  end  of  the  engines'  run,  watch  like  hawks 
for  the  appearance  of  the  2,  or  the  12,  that  have  been  equipped 
preliminarily,  and  are  prompt  to  follow  up  any  irregularity 
in  the  custody  or  use  of  articles  upon  them.  It  matters  not 
in  this  connection  whether  the  tools,  etc.,  be  locked  in 
boxes  on  the  engine,  and  there  inspected  or  placed  in  a  box 
and  delivered  at  a  tool  or  locker  room  over  which  the  in- 
spector presides — the  general  method  is  all  the  same.  For 
handling  a  large  volume  of  business  the  second  method  Is 
undoubtedly   the  best. 

A  few  days  pass.  These  first  few  engines  do  not  "lose" 
their  equipment,  though  a  few  annoying  circumstances  come 
up.  The  "assistants" — new  men  broken  In — take  up  the  work; 
the  experienced  men  are  transferred  to  other  points;  still 
the  policy  of  "main  line,"  "best  trains"  is  adhered  to  as 
it  is  easier  to  keep  track  of  these  engines.  They  are  equipped, 
after  the  first  two  weeks  or  a  month,  say,  at  the  rate  of  one 
engine  a  day  per  inspector  employed.  If  there  were  one  in- 
spector employed  for  every  20  or  30  engines  in  service  (this 
is  for  the  "first  year"  only — afterwards  it  should  be  one  for 
40  or  50  engines)  the  thorough  equipment  should,  .theoreti- 
cally, take  only  a  month.  But  it  will  be  longer.  The  branch 
lines  will  not  be  so  easy  to  handle;  the  freight  engines  will 
cause  no  end  of  trouble;  it  will  be  difficult  to  secure  proper 
material  for  inspectors,  it  will  be  slow  at  best  "breaking  them 
in."  If  the  organization  and  the  equipment  Is  worked  out 
in  three  or  four  months,  the  thing  will  have  been  well  done. 
Then  for  a  month  or  so  the  matter  will  be  stationary,  while 
it  settles  down  to  being  the  normal  method  of  operation.  Then 
the  less  efficient  inspectors  will  be  dropped,  or  transferred 
to  other  work — and  behold  I  the  system  is  complete,  the 
ground-work  is  done!  The  equipment  inspector  will  have  to 
stay — or  some  one  in  his  place,  to  be  at  the  head  of  the 
organization,  to  maintain  efficiency.  But  the  capital  expense 
ceases  and  the  returns  now  come  in.  Is  it  not  a  subject  worth 
at  least  consideration  by  more  of  our  railroads? 

A    FEW   USEFtTL   HINTS. 

A  few  hints  may  be  useful:  Don't  carry  too  much  on  the 
engine — it  is  meant  to  pull  a  load,  not  to  contain  one.  Any- 
thing which  Is  regularly  carried  on  passenger  or  baggage 
coaches,  or  on  cabooses  (such  as  ax  and  saw,  air  and  signal 
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hose,  wrecking  frogs,  jacks,  etc.),  need  not  be  carried  on 
the  engine,  too. 

State  laws  should  be  fulfilled. 

Every  article  should  be  marked  plainly  with  the  company 
initials;  the  manufacturer  is  the  best  one  to  do  this.  And 
it  might  be  well  if  a  little  detective  work  were  done  in  locat- 
ing company  supplies  in  private  homes,  or  junk  shops;  rail- 
roads are  generally  regarded  as  public  benefactors  and  pro- 
viders in  this  respect.  '■    • 

Remember  that  if  you  attempt  to  mark  each  article  with 
an  engine  (or  individual)  number,  or  with  the  name  of  an 
engineer,  you  are  going  to  have  many  difficulties,  although 
such   markings  are  perhaps  more   useful    than   troublesome. 

Any  list  put  up  in  the  cab  is  bound  to  get  dirty.         >:  ■     ! 

Light  or  cheap  locks,  and  any  but  bolted  hasps  and  hinges 
on  locomotive  boxes  and  lockers  are  worse  than  none,  as  they 
are  easily  (and  usually)  forced  or  broken.  Get  the  best 
locks,  or  make  some  other  arrangement  for  safeguarding 
equipment. 

Hostlers  should  have  hammer,  torch  and  screw  wrench  of 


their  own  so  they  may  have  no  occasion  to  use  the  engine 
crew's  kit.  .- .  -  ;  . 

While  whatever  plan  is  deemed  wisest  and  decided  upon, 
should  be  carried  out  firmly  and  consistently,  one  should  not 
be  too  particular  in  details  in  dealing  with  enginemen;  one 
defeats  one's  purpose;  one  gains  ill-will  rather  than  co-bpera- 
tion. 

There  should  be  real  penalties  for  intentional  or  careless 
irtolation  of  rules  framed  for  the  safeguarding  treatment  or 
use  of  the  equipment 

Engineers  should  be  brought  to  understand  that  efficient 
system  in  this  matter  is  to  their  lasting  assistance  and  con- 
venience. 

Equip  all  engines;  there  is  then  no  excuse  for  stealing  from 
one  to  the  other. 

Branch  line  engines  will  require  more  complete  equipment 
than  on  the  main  line,  being  remote  from  large  roundhouse 
facilities. 

Freight  engines  will  be  poorest  in  equipment — and  most 
difficult  to  keep  in  equipment,  to  inspect,  to  trace. 


CRANK  PIN  AND  AXLE  CALCULATIONS. 


The  demand  for  the  June,  1899,  issue,  containing  the  crank 
pin  and  axle  calculations  reduced  to  a  "vest  pocket  basis"  by 
Mr.  L.  R.  Pomeroy  has  been  so  great  that  the  article  is  repro- 
duced here.  Additions  have  been  made  to  the  two  tables  to 
cover  the  larger  engines  which  have  come  into  use  since  the 
article  first  appeared.  The  first  table  gives  the  value  of  the 
moment  of  resistance  (0.0982  multiplied  by  the  third  power 
of  the  diameter)  for  diameters  from  3  to  12%  ins.,  advancing 
by  eighths;  the  second  one  gives  the  value  of  P  (piston  area 
times  the  boiler  pressure)  for  various  diameters  of  cylinders 
between  12  and  25  ins.  and  for  varying  pressures  from  160 
to  225  lbs.  These  tables  are  used  in  connectiMi  with  the  two 
diagrams,  one  giving  the  formula  for  calculating  the  size  of 
the  crank  pins  and  the  other  for  driving  axles. 

One  of  the  large  locomotive  works  has  used  these  formulae 
for  several  years,  the  method  of  applying  them  varying  slight- 
ly from  that  above.  For  crank  pins  they  limit  the  fibre 
stresses  to  18,000  lbs.  for  steel  and  15,000  lbs.  for  wrought 
Ircm.  For  simple  locomotives  the  load  (P)  is  taken  as  the 
area  of  the  cross-section  of  the  cylinder  %  in.  larger  in  diam- 


PIBRE   STRESSES  ALLOWABLE. 

!  Iron. 

Pounds. 

Driving  axles   18.000 

Crank   pins    12,000 


MOMENT    OF    RESISTANCE,  R=0.0982  d». 


Steel. 
Pounds. 
21.000 
15.000 


0 

%   in 
3.00 

%in 

%    ii'. 

%    in. 

%    in. 

%    in. 

5.18 

%  m. 

3  Ins. 

2.65 

3.37 

3.77 

4.211       4.67 

5.71 

4   ins. 

6.28 

6.89 

7.53 

8.22 

895'       9.71 

10.52 

11.37 

5  ins. 

12.27 

13.22 

14.21 

15.25 

16.34       17.48 

18.67 

19.91 

6  ins. 

21.21 

22.56 

23  97 

25. 44 

26.97 

28.55 

30.20 

31.91 

7  ins. 

33.08 

35  52 

37.42 

.39.39 

41.43 

4.3.53 

45.71 

47.96 

8  ins. 

50  28 

52.60 

55.14 

57.68 

60.30 

63.01 

65.78 

68.64 

9  Ins. 

71.59 

74.61 

77.72 

80.91 

84.19       87.56 

91.01 

94.56 

10  ins. 

98.20 

101.92 

105.74 

109.66 

113.67  1  117.78 

121.99 

126.29 

11   ins. 

130.70 

135.20 

139.81' 

144.53 

149.34    154.26 

159.30 

164.4  1 

12   ins. 

169.69 

175  0- 

180. ri 

186.09 

191.79 

197.60 

203.53 

209.58 

eter  times  the  boiler  pressure.  For  compound  locomotives  P  = 
the  adhesive  weight  times  the  diameter  of  the  drivers  divided 
by  3.5  times  the  stroke,  or  P may  be  taken  the  same  as  for  simple 
locomotives  using  the  high-pressure  cylinder.  The  pins  are 
made  %  in.  larger  for  wear,  and  the  hub  fit  for  the  main  pin 
is  made  at  least  Vt  in.  larger  than  the  intermediate  bearing. 
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DIAGRAM  AND  FORMULAE  FOR  CRANK  PINS 


'8 


The  eqaiTaleni  Wading  moDiont  M|,    fljej  conkiiicd 
bending anu  twisting  =»=  |«;  T  f  c  b  -f-  a  M 
?  Th«  fibrr»lrr85  S=  h  I'  ic  b  4-  a  bl     ,Fj,j  „|t,  ^ 

*  U 

x^        B  from  table) 

I     j     I  ac.^  l.-v«rarin  for  twiuiag. 

L»v<-rarni  for   bending. 

1^,' — n — —  ir 


"  —    \  8  »  -I 


Mb2 
0|>p«i.iir  ■  !£•■  in  table  find  -d": 
iN.U.  a  l<  lan  te  scaled.) 


DIAGRAM  AND  FORMULAE  FOR   DRIVING  AXLES 
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CYLINDER 

DIAMtTER 

INS. 


12 

14 

16 

17 

18 

1»K 

19 

19Vj 

20 

2014 

21 

211^ 

22 

22^4 
23 
23  Va 
24 

25 


AREA 
SQ.    INS. 


113.1 

153.9 
201.0 
226.9 
254. 4 
268.8 
283.5 
2986 
314.1 
330  0 
346.3 
363.0 
380.1 
397.6 
415.4 
433.7 
452  4 
471.4 


160  LBS. 


18.096 
24,624 
32,160 
36.304 
40,704 
43,008 
45,360 
47,776 
50,256 
52,800 
55,408 
58.080 
60,816 
63,616 
66,464 
69,392 
72,384 
75.424 


170    LBS.  1  180   LBS- 


19,227 
26,163 
34,170 
38,573 
43.248 
45,696 
48,195 
50.762 
53,397 
56,100 
58,871 
61.710 
64.617 
67,592 
70,618 
73,729 
76.908 


20,358 
27,702 
36,180 
40,842 
45,792 
48,384 
51,030 
53.748 
56.538 
59,400 
62,334 
65,340 
68,418 
71,568 
74.772 
78.066 
81.432 
84  R.f;2 


185     LBS. 


20,923 
28,471 
37,185 
41,976 
47,064 
49,728 
52.447 
55,241 
58.108 
61,050 
64,065 
67,155 
70,318 
73,566 
76,849 
80,234 
83,694 
87.209 


PISTON    AREA    BY    BOILER    PRESSURE. 


190    LBS. 


21,489 
29,241 
38.190 
43.110 
48.336 
51.072 
53.865 
56,734 
59.679 
62.700 
05.797 
68,970 
72.219 
75.544 
78,926 
82,403 
85.956 
on  ."^66 


195     LBS. 


22,054 
30,010 
39,195 
44,245 
49,608 
52.416 
55,282 
58,227 
61,249 
64,350 
67.628 
70,785 
74,119 
77,532 
81,003 
84.571 
88,218 
01.923 


200     LBS. 


22,620 
30,780 
40.200 
45.380 
50.880 
53.760 
56.700 
59.720 
62.820 
66.000 
69.260 
72,600 
76.020 
79,520 
83.080 
80.740 
90,480 


20.S  LBS. 


23,185 
31,549 
41,205 
46.514 
52,152 
55.104 
58,117 
61.213 
64.390 
67.650 
70.991 
74.415 
77,920 
81.508 
85,157 
88,908 
92,742 
96.637 


210  Li,&.  215  LbK 


23,751 
32.319 
42.210 
47.649 
53.424 
56.448 
59,535 
62,700 
65.961 
69,300 
72,723 
76.230 
79,821 
83,496 
87.234 
91,077 
95.004 
98.994 


24.316 
33,088 
43.215 
4S,78;l 
54.696 
57,792 
60,952 
64.199 
67,531 
70,950 
74,454 
78.045 
81.721 
85.484 
89.311 
93,245 
97.266 
101,3'51 


220  LBS  225  LBK. 


24.882 
33.85M 
44.220 
49.918 
55.968 
59,136 
62.370 
65.692 
69,102 
72,600 
76,186 
79.860 
88.622 
87,472 
91.388 
95.414 
99,528 
103.708 


25,447 
34.627 
45.225 
51.052 
57.240 
6O,480 
63,787 
67.185 
70.672 
74.250 
77.917 
81,675 
85.522 
89.460 
93.465 
97,582 
101,790 
106.065 
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VAUCLAIN  4-CYLINDER  BALANCED  COMPOUND 
ATLANTIC  TYPE  LOCOMOTIVE. 


Chicago,  Rock  Island  &   Pacific  Railway. 


On  page  329  of  our  September  Issue  tlie  standard  Atlantic 
type  locomotive  of  the  Rock  Island  System  was  described. 
The  Baldwin  Locomotive  Works  have  just  completed  two 
Vauclain  4-cylinder  balanced  compound  Atlantic  type  locomo- 
tives, which  as  far  as  possible  are  equipped  with  the  Rock 
Island  standard  parts,  although  in  redesigning  the  engines 
the  builders  were  given  full  latitude  in  every  particular  which 
would  contribute  to  the  success  of  the  design.  These  engines 
will  be  put  in  service  on  the  Illinois  division,  which  is  a  very 
busy  one,  and  will  be  very  carefully  tested  out  in  comparison 
with  the  large  order  of  standard  Atlantic  type  engines.  Com- 
paring the  dimensions  of  the  simple  and  the  compound  loco- 
motives, it  will  W  noted  that  the  weight  on  drivers  is  slightly 
greater,  and  the  total  weight  is  considerably  greater  for  the 
compound.  The  wheel  base  also  varies  slightly,  while  the 
steam  pressure  is  35  lbs.  greater;  the  diameter  of  the  first 
ring  in  the  boiler  is  slightly  smaller,  although  the  heating 
surface  and  the  grate  area  are  considerably  larger. 

These  engines  have  about  the  same  tractive  power  as  the 


Firebox,  length  and  width 107   9-16  by  67%    ins. 

Firebox  depth front,  78  >4    ins. ;   back,    66   Ins. 

Firebox  plates,  thickness %  and   9-16   in. 

Firebox,    water    space 4%     ins. 

Tubes,  number  and  outside  diameter 273,  2%    Ins. 

Tubes,  gauge  and  length 11,  18  ft.  10   ins.  long. 

Heating   surface,    tubes 3,015    sq.    ft. 

Heating  surafce,   firebox 194    sq.    ft. 

Heating    surface,    total 3,209    sq.    ft. 

Grate    area    50.2    sq.    ft. 

Centre  of  boiler  above   rail 107   ins. 

TENDER. 

Wheels,    diameter 33 V4     Ins. 

Journals,   diameter  and   length 5%    by  10    ins. 

Water    capacity    7,000    gals. 

Coal    capacity    12    tons. 


PROVISION  FOR  END  SHOCKS  IN  CAR  FRAMING. 


BY   A.   STUCKI,   M.E.* 


With  the  introduction  of  high-capacity  cars  and  the  in- 
creasing demand  for  a  maximum  revenue  for  money  expended 
in  rolling  stock,  car  building  has  just  as  much  become  a  theo- 
retical problem  as  building  of  locomotives,  bridges,  machinery, 
etc.  The  main  object  is  the  carrying  of  as  great  a  load  as 
possible  on  a  car  made  as  light  as  possible,  consistent  with 
proper  strength.  This  point  is  generally  understood  and  usu- 
ally receives  the  attention  it  deserves,  and  the  matter  was 
greatly  simplified  when  the  M.  C.  B.  Association  adopted  some 


vauclain  4-CVHNDER  balanced  compound  ATLANTIC  TYPE  LOCOMOTIVE — CHICAGO,  ROCK  ISLAND  &  PACIFIC  BAIL  WAY. 


Vauclain  4-cylinder  balanced  compound  locomotive  of  the 
same  type  for  the  New  York  Central  which  was  described  on 
page  109  of  the  April,  1905,  issue,  and  have  about  4,000  lbs. 
less  tractive  power  than  similar  locomotives  for  the  Erie 
Railroad  which  were  described  on  page  177  of  our  May,  1905. 
issue.     The  leading  dimensions  are  as  follows: 

•i — 1 — 2  Type  Vaici.ain   IUi.a.nckd  Compound  Passengkh  Locomotive 
Chicago^  Kock  Isijind  &  Pacific  Railway. 

cknkrai.  pata. 

fi«"KP    4    ft.    8Va    ins. 

Service     Passenger 

Fuel     Bituminous    coal. 

Tractive   power    , , 24,000    lbs. 

Weight   in    working  order .;...,.....< 199.400   lbs. 

Weight    on    drivers     ::........,. 105,540    lbs. 

Weight  on   leading   truck 51,780  lbs. 

Weight   on  trailing  truck 42,080   lbs. 

Weight  of  engine  and  tender  in  working  order about  S40.000  lbs. 

Wheel  ba'if,  driving 6   ft.   10   Ins. 

Wheel  base,  rigid .^v. 16   ft.   2  ins. 

Wheel  base,  total i  ,>4 30   ft.   3  ins. 

RATIOS. 

Tractive  weight   -4-   tractive  effort 4.4 

Tractive  effort  x  diam.  drivers  -■-  heating  surface 546 

Heating    surface    ~    grate    area 63.9 

Total   weight  -^  tractive  effort 8.3 

CYI.INDKR.S. 

Kind     Compound. 

Diameter  and  stroke 15  and  25  by  26  ins. 

Valves    Balanced   Piston. 

WllKKLS. 

Driving,  diameter  over  tires 73  ins. 

Driving,   thickne.ss  of  tires 3i'.  iws. 

Driving  journals,   front,   diameter  and    length 10  by   10%  Ins* 

Driving  journals,  back,  diameter  and  length 9   by  12  ins. 

Engine    truck    wheels,    diameter »■..>* SS'-l.  ins. 

Engine   truck,    journals .Q   by   12  ins. 

Trailing   truck   wheels,   diameter 45  ins. 

Trailing    truck,   journals 8    by    14  in^. 

BOILER. 

style    Wagon    top. 

Working     pressure 220     lbs. 

Outside  diameter  of  first  ring 66  ins. 


standard  loads  as  a  basis  for  the  construction  of  the  cars  and 
the  interchange  between  adjoining  roads.  The  car  specification, 
the  governing  guide  between  owner,  user  and  builder  of  the 
car,  always  mentions  the  load  which  is  to  be  carried  and,  as 
a  rule,  gives  the  distribution  of  the  load  and  the  fibre  stress 
due  to  such  a  static  load,  thereby  defining  every  detail  in  this 
direction. 

However,  there  are  other  strains  coming  on  the  car  besides 
those  just  mentioned.  They  are  always  present  when  the  car 
is  in  transit  and  are  caused  by  what  we  may  term  "end 
shocks."  These  are  very  severe  at  times,  and  it  is  safe  to  say 
that  by  far  the  largest  proportion  of  the  damage  is  done  by 
this  class  of  strains.  Notwithstanding  this  fact,  no  attempt 
has  been  made  as  yet  to  agree  upon  certain  service  conditions 
which  the  cars  should  be  required  to  meet,  and  which  also 
could  be  used  as  a  basis  in  handling  the  cars  in  the  yards  and 
the  trains  on  the  road,  and  it  is  the  aim  of  this  paper  to 
indicate  a  general  outline,  along  which  a  solution  of  this 
whole  problem  seems  practicable,  and  it  will  especially  deal 
with  the  following  points:  Pi-esent  service  conditions;  present 
car  equipment;  advantages  of  a  standai'd  to  regulate  both; 
best  basis  for  such  a  standard. 

PRESENT    SERVICE    CONDITIONS. 

Owing  to  the  general  introduction  of  the  automatic  couplers, 
of  longer  trains,  higher  speed,  heavier  cars  and  heavier  loco- 
motives, the  end  shocks  in  service  have  gradually  increased 
year  by  year.  Complete  data  as  to  just  what  they  amount  to 
is,  however,  not  at  hand  as  yet,  but  we  know  approximately 
what  strains  are  created  in  certain  trains  handled  in  certain 
ways.     I'or  instance,  the  drawbar  pull  of  a  heavy  locomotive 

*  Paper  read  before  the  Railway  Club  of  Pittsburgh. 
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of  to-day  may  be  considered  to  be  50,000  lbs.  Tensile  strains 
between  the  cars  in  long  trains,  handled  carefully,  may  be 
regarded  as  50,000  lbs.;  handled  ordinarily,  80,000  lbs.,  and 
handled  roughly,  100,000  lbs.,  while  the  buffing  strains  can  be 
considered  100,000,  150,000  and  200,000  lbs.,  respectively.  In 
fact,  in  a  great  many  cases  this  figure  exceeds  300,000  lbs. 
In  reality  there  is  no  limit  and  no  established  line  as  yet 
whereby  a  shock  can  be  classified  as  a  service  condition  or  as 
an  accident.  (For  further  figures  see  the  proceedings  of  the 
Western  Railway  Club  of  May  20,  1902,  showing  the  results 
of  extensive  tests  made  by  a  committee  of  which  Mr.  W.  H. 
Marshall  was  chairman.)  These  figures  were  obtained  by 
the  use  of  a  dynamometer  car  and  therefore  are  reliable'  as 
far  as  they  go,  inasmuch  as  the  actual  condition  of  the  tracks, 
the  locomotive,  the  draft  gear  and  the  stiffeners  of  the  car 
frame  are  all  taken  care  of.  In  fact,  there  is  no  other  prac- 
tical way  of  obtaining  correct  information  on  this  subject. 
Since  the  above  tests  were  made,  the  writer  is  not  aware  of 
any  additional  ones  carried  on  in  a  systematic  way. 

The  question  is  very  important,  since  in  the  interchange  of 
cars,  60,000,  80,000  and  100,000  lb.  equipment  is  intermixed  in 
long  trains,  which  means  that  light  constructions  and  heavy 
ones  are  subjected  to  the  same  forces,  or  same  end  shocks, 
because  the  latter,  once  set  up,  are  actually  the  same,  no 
matter  what  the  capacity  of  the  car  may  be.  Wooden  cars  are 
run  between  those  built  of  steel,  with  occasional  results  well 
known  to  us. 

PRESENT   CAB  EQUIPMENT. 

Although  the  entire  train  is  practically  subjected  to  the 
same  end  shocks  a  great  difference  in  strength  may  be  found 
In  the  equipment.  A  good  spring  draft  rigging  has  now  a 
capacity  of  about  40,000  to  60,000  pounds  and  a  friction 
draft  gear  of  possibly  180,000  lbs.  The  cross  sectional 
area  of  a  shank  on  a  steel  coupler  is  about  12  square  inches, 
while  the  center  sills  of  one  of  the  hopper  cars,  a  great  many 
of  which  have  been  built,  have  a  cross  sectional  area  of  11.31 
sq.  in.  In  addition  to  this,  the  diagonal  braces  amount  to 
1.14  sq.  in.  In  the  line  of  the  center  sills.  This  makes  a  total 
cross  sectional  area  of  12.45  sq.  in.  per  car.  The  offset 
between  the  center  of  the  coupler  and  the  center  of  sills 
amounts  to  2\^  in.,  and  the  body  bolster  tie-plates  have  not 
been  figured  as  assisting  the  diagonal  braces.  These  cars 
give  very  good  results  in  actual  service,  and  if  the  elastic 
limit  of  the  steel  used  is  considered  as  28,000  lbs.  the  actual 
results  and  the  tests  above  referred  to  corroborate  each  other. 

One  of  the  large  railway  systems  has  recently  increased 
this  cross  sectional  area  on  hopper  cars.  On  the  tank  cars, 
recommended  by  M.  C.  B.  Association,  30  sq.  in.  are  required 
in  the  center  sills.  In  many  cases  no  side  sills  exist  and,  the 
car  frame  being  always  as  low  as  possible,  there  is  actually 
little  or  no  offset  between  the  center  of  coupler  and  center  of 
sills.  In  the  cars  with  wooden  underframes  there  is  often  a 
great  deal  of  timber  present,  and  the  frequent  failures  are  not 
at  all  due  to  a  lack  of  timber,  but  are  mostly  due  to  the  large 
offset  between  the  center  of  coupler  and  center  of  sills,  and 
also  to  the  fact  that  a  rational  connection  between  the  differ- 
ent timbers  is  almost  impossible,  and  in  the  critical  moments 
the  bolts,  instead  of  strengthening  the  underframe,  tend  to 
split  and  break  up  the  timber. 

A  very  large  number  of  cars  are  built  and  equipped  in  such 
a  way  that  it  is  not  safe  to  run  them  in  the  long  trains  of 
to-day,  and  their  strength  is  entirely  inadequate  for  such  a 
service.  Many  roads  realize  the  danger  due  to  this  source 
and  endeavor  to  protect  themselves  in  making  their  new 
equipment  to  meet  the  worst  conditions.  Other  roads  do  not 
think  themselves  justified  in  storing  up  so  much  material 
without  getting  any  revenue  from  It;  however,  they  are  com- 
pelled to  haul  their  neighbors'  heavy  cars  without  getting  any 
additional  compensation.  It  is  also  self-evident  that  their 
light  equipment  will  have  to  act  as  yielding  material  for  the 
heavier  cars,  in  case  the  end  shocks  exceed  the  capacity  of 
the  draft  riggings.  A  standard  In  this  respect  is  an  absolute 
necessity. 


ADVANTAGES  OF  A   STANDARD. 

This  Avould  at  once  establish  a  line  at  which  a  car  may  be 
considered  safe  without  wasting  an  excessive  amount  of 
material,  a  guide  for  those  inclined  to  build  strong,  and  a 
caution  for  those  in  favor  of  extremely  light  cars.  On  the 
other  hand,  it  is  plain  that  the  damage  to  the  rolling  stock 
as  a  whole  would  be  decreased  enormously,  first,  on  account 
of  establishing  a  certain  standard  in  handling  cars  and  trains, 
and,  secondly.  In  Increasing  the  minimum  strength  of  the 
train  without  increasing  Its  tare  weight.  This,  in  turn,  would 
mean:  Less  work  on  the  repair  tracks;  greater  average 
mileage  per  car  In  a  given  time;  greater  average  revenue  per 
car  In  a  given  time;  greater  average  life  per  car. 

I  heard  a  superintendent  of  motive  power  remark  the  other 
day  that  no  matter  how  well  a  new  device  is  gotten  up  or  how 
true  Its  underlying  principles  are.  It  is  not  to  be  recommended 
unless  it  will  show  up  on  the  right  side  of  the  balance  sheet, 
and  he  Is  quite  right.  For  this  same  reason  a  standard  In 
this  respect  will  enable  the  motive  power  and  mechanical 
departments  to  determine  whether  a  construction  will  really 
pay,  or  whether  It  may  mean  a  loss  In  the  end. 

BEST   BASIS   FOB   SUCH   A    STANDARD. 

The  next  question  Is:  "What  should  be  adopted  as  a  basis 
In  determining  the  strength  of  a  car  lengthwise?"  A. — Cer- 
tain cross  sectional  area.  B. — Certain  fiber  stress  under  a 
certain  shock. 

If  the  first  plan  Is  adopted  it  might  be  a  comparatively  easy 
matter,  provided  each  type  of  car  Is  treated  separately.  It 
would,  for  Instance,  not  be  fair  to  require  the  same  cross 
sectional  area  for  a  gondola  car  as  for  a  flat  car,  because  the 
sills  In  the  latter  are  already  heavily  strained  by  the  load, 
while  in  many  gondola  cars  the  sills  carry  but  a  very  small 
proportion  of  the  lading.  Great  care  would  naturally  have  to 
be  taken  In  compensating  for  the  existing  vertical  offsets 
])etween  the  centers  of  couplers  and  sills. 

If  the  latter  plan  is  adopted,  and  it  looks  to  me  as  If  It 
should,  the  question  maj-^  arise  whether  the  car  should  be 
considered  loaded  or  empty,  when  considering  its  resistance. 
Neither  case  would  be  correct,  and  each  part  of  the  car  should 
be  figured  under  those  conditions  which  produce  a  maximum 
combined  fiber  stress.  In  most  cases  this  will  happen  with 
the  load  applied;  in  some  cases  the  fiber  stress  will  be 
greatest  on  an  empty  car,  and  again  there  are  cases  where  the 
load  has  no  effect  whatsoever  upon  the  stresses  under  discus- 
sion. In  pursuing  this  plan  (one  road  entering  Pittsburg  has 
done  this  already)  all  that  would  be  necessary  is  to  agree  upon 
a  certain  fiber  stress  under  a  certain  shock.  Inasmuch  as 
these  severe  concussions  fortunately  do  not  occur  often,  the 
fiber  stress.  If  produced  by  said  shocks,  can  be  allowed  to  be 
much  higher  than  those  brought  about  by  the  load  alone. 
Such  a  plan  of  determining  the  longitudinal  strength  of  the 
car  has  the  advantage  of  being  applicable  to  any  type  of  car, 
no  matter  what  the  construction  or  the  arrangement  of  the 
sills  may  be,  and  being  based  on  the  fiber  stress  it  always 
discloses  the  real  condition  of  the  car.  It  may  be  claimed  that 
this  method  Is  laborious.  It  Is  to  a  certain  extent,  but  it  only 
affects  the  designer  who  has  to  figure  the  different  details 
anyhow,  and  the  writing  up  of  car  specifications  will  be  very 
much  simplified.  A  few  sketches  will  show  how  It  can  be 
figured  quickly,  and  will  also  suggest  In  what  direction  we 
win  have  to  work  In  order  to  get  a  strong  car  lengthwise, 
without  unnecessarily  increasing  its  weight. 

Fig.  1  shows  part  of  a  hopper  car.  The  conditions  are  very 
favorable,  as  the  center  sills  are  practically  not  strained  by 
the  load  and  are  ready  to  exert  their  entire  strength  In  taking 
the  end  shocks.  The  sills  are  12  in.  deep,  lowered  to  come 
central  with  the  coujiler  and  to  avoid  an  eccentric  blow.  Be- 
taking the  25  lb.  channel  we  would  get  14.70  sq.  In ,  and 
counting  on  five  rivets  in  each  end  of  the  diagonal  brace 
passing  through  516  in.  material  will  amount  to  2x5x13/16 
X  5/16=2.5  sq.  in.  In  two  braces,  and  this  will,  considering 
the  angularity  of  the  braces,  be  equivalent  to  an  additional 
cross  sectional  area  In  line  of  the  car  of  2.0  sq.  in.,  giving  a 
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Cjiic.\(io,  Rock   Island  &   Pacikil   Railway. 


On  najfe  ?,'2'.>  of  our  Septeiiibfr  issue  the  standanl  Atlantic: 
lype  loioniotivo  of  the  Rock  Island  System  \va8  described. 
The  Raidwin  Locomotive  Works  have  just  completed  two 
Vauclaln  l-cylindcr  balanced  conii»onnd  Atlanti<-  type  locomo- 
tives, wliich  as  far  as  possilde  arc  efpiippcd  with  the  Rock 
Island  standard  parts,  although  in  redesigning  the  engines 
the  bujldtrs  were  t^iven  full  latitude  in  every  particular  which 
would  conirilHUe  to  the  suiM-ess  of  the  design.  These  engines 
will  l)e  put  in  service  on  the  Illinois  division,  which  is  a  very 
busy  one,  and  will  be  very  carefully  tested  out  in  comparison 
with  the  large  order  of  standnnl  Atlantic  tyjie  engines.  Com- 
paring the  dimensions  of  the  simi)le  and  the  compound  lo<-o- 
moiives,  it  will  l)e  noted  that  the  weisihi  on  drivers  is  slightly 
gieater,  and  the  total  weight  is  considerably  greater  for  the 
compound.  The  wheel  ba.se  also  varies  slightly,  while  the 
steam  pressure  is  35  lbs.  greater:  the  diameter  of  the  fitst 
ring  in  the  J>oih>r  '»  sllglirly  smaller,  although  the  heating 
.■^urf.Hc  and  the  grate  area  are  »onsid«'rahly  largei'. 

These  engines   have  about    the  same  lra<tive  power  as   the 


I'ir.l.ox.    iiimih  ami   wiilth .,. 1U7    9-10  »iy   G7V4    Ins. 

I'iKbox    ilijitli .,.,....  .'..^. trout,   78'/.    ins.;    ba<  k,    60    in?. 

Firebox    jilatf.-i.   tlii<  kness.  . .:... %    and    9-16    in. 

l'"iiob<).x.    wator    ^paci' ...-.■, ...^  .-.;•;; 4  Vi     in?. 

Tuli.s,  numlur  and  outside  diameter i  »,'*,y, .......  .213,  2^    ins. 

Tubes,  gauKe  and  KnKth k . . , . .  ,'i",,  .  .11,  IS   ft.   10    ins.   long. 

llt':ilinK    surface,    tubes ■.'..;.......•,. ,....o,01.">    sq.    ft. 

Heating    suratee.    flrel)<).\  ..,"..;..., 191    srj.    ft. 

Ileatin;.'      urfuee,    total. ..*.....  tv.....  .3,209    sq.    ft. 

<;rai<?    aroa .X •>.-..'-.  ».^  .50.2    sq.     ft. 

(eiiirp  of  Iwilcr  at>o\f   mil ;..V .  .'i . . '.' 107    in-:. 

I  K.ViiKU. 

\\  heels,    diamfter 33ta     Ins. 

.loiirnals,    diameter   and    l«iigtb 5»^    by   10    ins. 

Water    <  apacity .  , ,'.  7,t»uo    gals. 

Cnal    capacity     12     ton."-- 

PROVISION   FOR  END  SHOCKS  IN  CAR  FRAMING. 


BY    A.    STUCK  I,    M.E.* 


Willi  liio  introduction  of  high-capacity  cars  and  the  in- 
creasing demand  for  a  maximum  revenue  for  money  e.xpended 
in  rolling  slo«-k,  car  buibling  lias  just  as  much  become  a  theo- 
retical problem  as  building  of  locomotives,  bridges,  machinery, 
etc.  The  main  object  is  (he  carrying  of  as  great  a  load  as 
possible  on  a  <ar  made  as  light  as  possible,  consistent  with 
proper  si  length.  This  point  is  generally  understood  and  usu- 
ally receives  the  attention  it  deserves,  and  the  matter  was 
greatly  simplified  when  the  M.  C.  B.  .\ssociation  adopted  some 
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Vaucl:iin  l-cy Under  balanced  coiiipouinl  locomofive  of  the 
same  type  for  the  .New  York  Central  which  was  destriiied  on 
page  1«>1)  of  the  April,  190.".,  issue,  and  have  about  l.ouu  lbs. 
lefs  fraelive  powei-  than  similar  locomotives  for  the  Krie 
Railroad  wbi<h  were  descrilwd  on  page  177  of  our  May,  l'.Mt."», 
issti<\     The,  lauding,  dinieiisinns  are  us  follows: 

1        I        ;:    TVl'ij"  V'Ar<|..vi.\     |{.\|..\.\(KH   t>>MroiM»    rAS.>iKNr;j:i5    I^MOMOTIVK 

tatNKK.Vr;  n.xT.'t; 

•;;eu;«'  ;     ft.     .SL,     ins. 

••^'"rvie.  fasMiiKLT 

Knet   ..........  .  i  ..v..,.kj..  .i  Uiliuninous    eoal. 

Trai-fivf    powor  .  .  .'.  }'■.  .' .  T, 2I.<mio    lbs. 

Wifulit     in     \v■)rklrl^    unit;  tiHt.lon    lbs. 

Weight    (in    ilrivers    ...  Iti.-,..-,^!)    lb?. 

\V«'ii:h-f    oil    baititii;    lru<k..  .".I.7SO    lbs. 

W.rulil    iin    tiailing   truck..  1::.'>S<»    lb-. 

W'c  iuhf   lit  engine  and.  tender  in   wo.rkln>;  drder.  .  .  .  ,  .abuut    ;iJ<>.<iiiO  lbs. 

\Vh..l  l>;'.-i.  driviiitr.  1 .■.';  ..:..^  ...■.,--....- .- ••   f.  !•>  ins. 

WluH  b.c.-e,   riiiid. I'l    ft.    2   Itis. 

\Vbef>l   ha.tfi,   total.......  ...".'»   ft.    :?   ins. 

.  •  lIAlllJ.S. 

Trarth«>  wefRht    :-    trni^ive  pffrrt  .• " , .  .  .  ..      ^4 

Traetivf    <>ftort    .\    cliani     drivers          lieatiu^  .^urtiH*^.  .  '!'• 

Ileattnu    .-urfaee     :     mate    area.  ........,:.. '■'■'•■'■* 

Total    weiRht     :     I  ract|y«>  effort ........  .  >    • 

■  "  i*YI.IX!«KI;.-~ 

Kind     ..:'.»:...;.•■,  .  •     Oonii.cund. 

MianiPt'-r  3f>cf  -'rok'  l"     'icl   2."   by   2»!   ins. 

Valves  r.alanced    Piston. 

I  ►riving,  iliitnioti'f  ♦ivV'c  *;lw>»e.  1;.'.  .  7::  in-. 

I»'rivint:.   thiekii<>ss  of  tirts.  .;  ;...-.; :'• "  •  i"-. 

I'rivinK   journals.   troMt.   diameter  :»iul    leiivtli  Ice  by   10%  toa. 

I  •riviriK  journals,  bac'k.  dianjeteC ctird   lenKih  •'    by    12  in-. 

Kncine    truck    wheel,-,    di.-cnietpr .."^.T.j  in-. 

Knpine    frurk.    jci%irnals •■    by    12  tn». 

Trailing   truck    wheels,   diaflieter  ...  .l.l  iti'^. 

Trailini:    tr'i'k      i-mrt^als -     t'V     II  in-. 

Style     Wauon     top. 

Working     pressure...:.;:.,-.....  ..22a     !bs. 

Outside  diameter  of  first  rltig G6  Ins. 


siaiKlaifi  loads  as  a  t)asis  for  the  con^itruction  of  the  cars  and 
t  he  intenhange  bet  ween  adjoining  roads.  The  car  specificat  ion, 
the  governing  guide  between  owner,  user  and  builder  of  (he 
car.  always  nnnijons  the  load  which  is  to  be  carried  and,  as 
a  rule,  gives  the  distribution  of  the  load  and  the  fibre  stress 
due  (o  siM-h  a  static  loail,  thereby  defining  every  detail  in  this 
dir»'ci  loll. 

However,  ilit-re  are  other  strains  coming  on  the  car  besides 
those  jiisi  mentioned.  They  are  always  i>resent  when  the  car 
is  in  transit  jind  are  <aused  by  what  we  may  term  "end 
shocks. ■■  Tbe.se  are  very  severe  at  times,  and  it  is  safe  to  say 
thai  l>\  tar  the  largest  proportion  of  the  damage  is  done  by 
this  class  of  strains.  Notwithstanding  this  fact,  no  attemi)t 
has  been  made  as  yet  to  agree  upon  certain  service  conditions 
which  the  cars  should  be  reipiired  to  m<'et,  and  whi<h  also 
«-ould  be  use*!  as  a  basis  in  haiKlling  the  cars  in  the  yards  and 
the  trains  on  the  road,  and  it  is  the  aim  of  this  paper  to 
iii<li<ate  a  general  otitline.  along  which  a  .solution  of  this 
whole  |)robl><ni  seems  pra<  t  ical»le,  and  it  will  especially  deal 
will)  the  following  points:  Present  service  c«iiidit ions;  present 
car  <Mpiipment;  advantages  of  a  standard  to  regulate  both; 
best  basis  for  such  a  slandaifl. 

I"i{t>i:\r    SKI{\  H  K    (UMHIJl'Ns. 

Owing  to  ;h;'  general  introduction  of  the  autoiuatic  couplers, 
of  longer  trains,  higher  spee<l.  heavier  cars  and  heavier  loco- 
motives, the  end  shocl:s  hi  servii-c  have  gradually  increased 
vear  by  year.  Complete  data  as  to  just  what  they  amount  to 
is.  however,  not  at  hand  as  yet.  but  we  know  aitproximaiely 
what  strains  are  created  in  certain  trains  handled  in  certain 
way?;.     For  in.=?tance.  the  drawbar  pull  of  a  heavy  locomotive 
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of  to-day  may  be  considered  to  l)e  "((i.tjoo  Ihs.  Tensile  strains 
between  the  cars  in  long  trains,  handled  carefully,  may  be 
regarded  as  50,000  lbs.;  handled  ordinarily,  SO.OOO  lbs.,  and 
handled  roughly,  lUO.OOU  lbs.,  while  the  liuffing  strains  can  be 
considered  lOO.OftO,  150,no(j  and  2ito,()ou  lbs.,  respectively.  In 
fact,  in  a  great  many  cases  this  figure  exceeds  300,0UO  lbs. 
In  reality  there  is  no  limit  and  no  established  line  as  yet 
whereby  a  shock  can  be  classified  as  a  service  condition  or  as 
an  accident.  (For  further  figures  see  the  proceedings  of  the 
Western  Railway  Club  of  May  2(»,  i:»02,  showing  the  results 
of  extensive  tests  made  by  a  committee  of  which  Mr.  W.  H. 
Marshall  was  chairman.)  These  figures  were  obtained  by 
the  use  of  a  dynamometer  car  and  therefore  are  reliable"  as 
far  as  they  go,  inasmuch  a.s  the  actual  condition  of  the  tracks, 
the  locomotive,  the  draft  gear  and  the  stiffeners  of  the  car 
frame  are  all  taken  care  of.  In  fact,  there  is  no  other  prac- 
tical way  of  obtaining  corre<t  information  on  this  subject. 
Since  the  above  tests  were  made,  the  writer  is  not  aware  of 
any  additional  ones  carried  on  in  a  systematic  way. 

The  question  is  very  important,  since  in  the  interchange  of 
cars,  60,000,  80,000  and  100,000  lb.  equipment  is  intermixed  in 
long  trains,  which  means  that  light  constructions  and  heavy 
ones  are  .subjected  to  the  .same  forces,  or  same  end  shocks, 
because  the  latter,  once  set  up,  are  actually  the  same,  no 
matter  what  the  capacity  of  the  car  may  be.  Wooden  cars  are 
run  between  those  built  of  steel,  with  occasional  results  well 
known  to  us. 

PRKSENT   CAB   EQUIl'.ME.\T. 

Although  the  entire  train  is  practically  suljjected  to  the 
same  end  shocks  a  great  difference  in  strength  may  be  found 
in  the  equipment.  A  good  spring  draft  rigging  has  now  a 
capacity  of  at>out  40,000  to  <iO,ooo  pounds  and  a  friction 
draft  gear  of  possibly  ISO.OOO  lbs.  The  cross  sectional 
area  of  a  shank  on  a  steel  coupler  is  about  12  square  inches, 
while  the  center  sills  of  one  of  the  hopi»er  cars,  a  great  many 
of  wliicb  have  l>een  built,  have  a  eross  se<tioiial  area  of  ll.;!! 
H(\.  in.  In  addition  to  this,  the  diagonal  bra<es  amount  to 
1.14  s(|.  in.  in  the  line  of  the  center  silks.  This  makes  a  total 
cross  sc<iioiial  area  of  12.4."»  sq.  in.  per  car.  The  offset 
between  the  center  of  the  coupler  and  the  center  of  sills 
amounts  to  2V^  in.,  and  the  body  bolster  tie-plates  have  not 
been  figured  as  assisting  the  diagonal  l)races.  These  cars 
give  very  good  results  in  actual  .service,  and  if  the  elastic 
limit  of  the  steel  used  is  considered  as  2.S.000  lbs.  the  actual 
results  and  the  tests  above  referred  to  corrolioiate  each  other. 

One  of  the  large  railway  systems  has  recently  increased 
this  cross  sectional  area  on  hopper  cars.  On  the  tank  cars, 
recommended  by  M.  C.  B.  Association,  ;J0  sq.  in.  are  required 
in  the  center  sills.  In  many  cases  no  side  sills  exist  and,  the 
car  frame  being  always  as  low  as  possible,  there  is  actually 
little  or  no  offset  between  the  center  of  coupler  and  center  of 
sills.  In  the  cars  with  wooden  underfiames  there  is  often  a 
great  deal  of  timber  present,  and  the  frequent  failures  are  not 
at  all  due  to  a  lack  of  timber,  but  are  mostly  due  to  the  large 
offset  between  the  center  of  coupler  and  center  of  sills,  and 
also  to  the  fact  that  a  rational  connection  between  the  differ- 
ent timbers  is  almost  impossilde.  and  in  the  critical  moments 
the  bolts,  instead  of  strengthening  tlie  underfram»\  tend  to 
split  and  break  up  the  timber.-  ;.■;•-> - 

A  very  large  number  of  cars  are  built  and  equipped  in  such 
a  way  that  it  is  not  safe  to  run  them  in  tlie  long  trains  of 
to-day.  and  their  strength  is  entirely  inadequate  for  such  a 
service.  Many  roads  realize  the  danger  due  to  this  source 
and  endeavor  to  jirotect  themselves  in  making  their  new 
i'quipment  to  meet  the  worst  conditions.  Other  roads  do  not 
think  theinselves  justified  in  storing  up  so  much  material 
wiilioul  getting  any  reventie  from  it;  however,  they  are  com- 
pelled to  haul  their  neighbors'  heavy  cars  without  getting  any 
additional  compensation.  It  is  also  self-evident  that  their 
light  equipment  will  have  to  act  as  yielding  material  for  the 
heavier  cars,  in  case  the  end  shocks  exceed  the  capacity  of 
the  draft  riggings.  A  standard  in  this  respect  Is  an  absolute 
necessity.  /^v::    '>    ..'■■■''. 


ADV.\NT.MiKS   Ol     A    blA.NUAKU. 

■This  Mould  at  once  establish  a  liJie  at  which  a  car  may  be 
considered  safe  without  wasting  a^n  -excessive  amount  of 
material,  a  guide  for  those  inclined  to  build  strong,  and  a 
caution  for  those  in  favor  of  extremely  light  cars.  On  th<.' 
other  hand,  it  is  plain  that  the  damage  to  the  rolling  stock 
iis  a  whole  would  be  decreased  enormously,  first,  on  account 
of  establishing  a  certain  standard  in  handling  cars  and  trains, 
and,  secondly,  in  increasing  the  minimum  strength  of  the 
train  without  increasing  its  tare  weight.  This,  in  turn,  would 
mean:  Less  work  on  the  repair  tracks;  greater  average 
mileage  per  car  in  a  given  time;  greater  average  revenue  per 
car  in  a  given  lime;  gieater  average  life  per  car. 

I  heard  a  sui)erintendent  of  motive  power  remark  the  other 
day  that  no  matter  how  well  a  new  devit'O  is  gotten  up  or  how 
true  its  nnderlying  j)rinciples  are,  it  is  not  to  be  re<ommended 
unless  it  will  show  up  on  the  right  side  of  the  balance  sheet, 
and  he  is  quite  right.  For  this  same  reason  a  standard  in 
this  re.specl  w ill  enable  the  motive  power  and  UKHbanical 
departments  to  determine  t\-hether  a  construction  will  really 
pay,  or  whether  it  may  mean  a  loss  in  the  end. 

hEST    UASIS    FOB    SH  Jl    A    .si.\Nn.\KI».  - 

The  next  xjuestion  is:  '"Whai  should  l>e  ad«ij»ieid~a«  a  bat;is 
in  deteimining  the  strength  of  a  car  lengthwise?"  .\.-'-Cer- 
tain  cross  sectional  area-  !J.-^--Certaia  fiber  stress  under  k 
certain  shock.  .'  ■ 

If  the  first  plan  is  adopted  it  mfitbt  be  a  comparatively  easy 
matter,  provided  each  type  of  cai-  is  tr^ted  separately,  it 
would,  for  .Instance,.. riot  be  tair -to  require  the  isanie  <^ro8s 
sectional  area  for  :i  gondola  car  as  for  a  flat  car,  l)e<-atise  the 
sills  in  the  latter  are  already  heavily  strained  liy  ihe  load, 
while  in  many  gomlola  cars  the- sills  carry  but  a  very  small 
proportion  of  the  laxling.  IJrcat  (eare  would  naturally  have  to 
be  taken  in  compensating  ffl^''4b«&  existing  vertical  offsets 
lietween  the  tenters  of  coiipler.s  and  sills,  ,     ; 

If  the  latter  plan  is  :tdoj)i(.'d,  and  it  looks  to  ihe  as  If  ii 
should,  the  quf'St ion  may  aiise  whether  the  car  .should  be 
considered  loaded  or  en>pt  y,  whe.tt  considering  it«  reslstau<.-e. 
Neither  <ase  would  be  correct,  and  ea«'}j  part  of  the  car  shottld 
1>^  figurcil  under  tbos«.'  conditions  which  produ«e  a  maximum 
combined  fiber  stress.  In  most  cases  this  will  happen  with 
the  load  applied;  Ja  some -icaaestbe  fiber  stress  will  be 
greatest  on  an  empty  car,  and  again  there  are  cases  where  the 
load  has  no  eflect  whatsoever  ui>on  the  stresses  under  discus- 
sion. In  iiiusuing  this  plan  (one  road  entering  I'ittsburg  has 
done  this  already)  all  that  would  be  ne<es8ary  is  to  agree  npon 
a  certain  fiber  stress  under  a  certain  shock.  InasnuKh  as 
these  severe  cont  tissions  fortunately  do  ttot  o<-cur  often,  the 
fiber  sti-ess.  if  piodu<e<l  by  said  .shocks,  c-an  be  allowed  lo  be 
much  higher  than  those  brought  about  by  the  loitd  alone. 
Such  a  j)lan  of  determining  the  longitudinal  strength  of  the 
car  has  the  ativaniage  of  being  applicatde  to  any  tyj»e  of  car. 
no  matter  what  the  construction  or  the  arrangenwut  tif  the 
sills  may  be,  an<l  being  based  on  the  fiber  stress  it  always 
iliscloses  the  real  condition  of  the  car;  It  may  be  claimed  that 
this  method  is  laborious.  It  is  to  a  certain  extent,  but  it  only 
affeits  the  desi.gner  who  has  to  figure  the  different  details 
anyhow,  and  the  writing  up  of  car  specifications  will  be  very 
much  simplified.  A  few  sketches  will  show  how  it  can  l>e 
figured  quickly,  and  will  also  stiggest  in  what  dire<Mion  we 
will  have  to  work  in  order  to  get  a  stron.c:  car  lengthwise, 
without  unnecessarily  increasing  its  w-eight. 

Fig,  1  shows  part  of  a  hopi'wr  car.  The  conditions  are  very 
favorable,  as  the  center  sills  are  pra<*<-i«-ally  not  strained  by 
the  load  and  are  ready  to  exert  their  entire  strength  in  taking 
the  end  slio«ks.  The  sills  atv  12  in.  di^^p.  lowered  to  come 
central  with  the  cotijder  and  to  avoid  an  e«-ceniric  blow.  ll> 
taking  the  25  lb.  channel  we  would  get  14.70  sq.  in.  and 
coiinting  on  five  rivets  in  each  end  of  the  diagonal  brace 
passing  through  -"  ^C,  in.  material  will  amount  to  2x5x1"  Ifi 
X  .5/16=2. .5  sq.  in.  in  two  braces,  and  this  will,  considering 
the  angularity  of  the  braces,  be  equivalent  to  an  additional 
cross  sectional  area  in  line  of  the  ear  of  2.0  sq.  in.,  giving  a 
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total  of  16.3  sq.  in.,  which,  under  an  end  shock  of  300,000  lbs., 
would  produce  a  fiber  stress  of  approximately  18,300  lbs. 
This  seems  to  be  a  sufficient  strength  for  an  occasional  shock, 
but  it  may  be  considered  that  for  this  type  of  car  a  greater 
end  shock  should  be  figured  on  as  a  basis,  especially  since 
in  the  coal  trade  the  cars  at  times  are  exposed  to  a  great 
deal  of  unreasonable  punishment.  It  will  be  noticed  that  the 
height  from  top  of  rail  to  top  of  truck  bolster  is  but  25^4  In., 
which  is  less  than  the  height  of  the  majority  of  the  trucks 
now  in  existence;  this  height  is  of  vital  importance,  and  a 
change  in  this  direction  by  the  different  roads  would  increase 
the  life  of  the  cars  very  materially  and  would  also  result  in 
a  standard  height  of  truck,  which  in  itself  would  be  of  great 
benefit  to  all  concerned. 

Fig.  2  shows  an  all-steel  gondola  car  with  12  in.  center  sills. 
Since  the  car  sides  are  expected  to  carry  the  load,  the  remarks 
made  above  apply  here  also,  but  in  this  case  a  larger  portion 
of  the  end  shocks  will  be  transmitted  to  the  sides  of  the  car, 
so  that  all  the  material  which  runs  continuously  from  body 
bolster  to  body  bolster  near  the  lower  edge  of  the  car  sides 
is  utilized.     In  this  connection  it  is  very  important  that  the 


FIG.   2. 


splices  in  the  floor  sheets  and  side  sheets  do  not  come  In  line, 
so  as  to  get  as  much  material  as  possible  to  act  as  a  compres- 
sion column,  and  the  floor  sheets  near  the  center  sills  will  also 
increase  the  strength  in  that  direction.  However,  it  will  be 
borne  in  mind  that  these  sheets  are  not  continuous  and  are 
liable  to  be  mutilated  and  partly  destroyed  in  many  ways. 

Fig.  3  shows  a  sketch  of  a  100,000  lb.  composite  flat  car. 
The  center  sill  consists  of  a  web  plate,  a  cover  plate,  two  top 
angles  and  four  bottom  angles.  All  members  project  through 
the  body  bolster  and  are  supposed  to  be  well  connected  with 
the  draft  rigging.  Here  the  stresses  will  run  comparatively 
higher  than  in  the  other  type  of  cars,  owing  to  the  fact  that 
the  sills  in  the  first  place  have  to  carry  the  load,  and  that  the 
shocks  under  consideration  will  increase  the  fiber  strains 
already  present  to  an  alarming  degree.  Most  of  the  end 
thrust  comes  on  the  center  sills.  Only  a  small  proportion  is 
transmitted  to  the  channel  side  sills  by  the  diagonal  braces, 
and  the  body  bolster  tie  plates  are  not  wide  enough  to 
materially  enter  into  this  function.  The  center  of  coupler  is 
li{.  in.  below  the  center  of  gravity  of  the  sills  at  the  bolster 
and  6  in.  above  the  same  in  the  center  of  the  car.  The  com- 
bined maximum  stress  in  the  center  sills  at  the  body  bolster 
is  in  the  lower  edge  and  is  that  due  to  the  load,  plus  that  due 
to  the  end  thrust  working  on  a  l^l.  in.  offset.  In  the  center 
of  the  car  the  maximum  combined  stress  occurs  in  the  upper 
edge  and  is  that  due  to  the  load,  plus  that  of  the  end  shock 
working  on  a  6  in.  offset.  In  case  15  in.  rolled  channels  with 
the  maximum  offset  are  to  be  used,  it  would  be  desirous  to 
drop  the  bottom  of  the  center  sills  another  IV^  in.,  which,  in 
some  cases,  may  be  somewhat  troublesome;  however,  with 
cast  bolsters  it  can  be  done  successfully.    One  of  the  eastern 


roads  has  gone  much  lower,  but,  as  already  said,  this  would 
not  be  possible  with  built-up  bolsters.  We  have  another  means 
by  which  to  drop  the  cars  and  to  bring  them  in  direct  line 
with  the  coupler,  this  is  a  good  design  of  a  side-bearing  truck, 
biit,  not  having  been  tried  out  sufficiently,  it  would  be  pre- 
mature to  suggest  the  use  of  same  at  this  time.  The  scope  of 
this  paper  does  not  permit  of  going  into  the  details  of  this 
important  subject,  and  the  writer  has  contented  himself  by 
presenting  these  few  figures  to  illustrate  the  situation. 
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FIO.   1. 
I.MI'OIMANCE    OF    KNOWlMi     TIIK    CoST    OF    WOBK. OUC     Of    the 

troubles  in  railroad  shops,  as  compared  with  commercial  in- 
stitutions, is  that  the  question  of  cost  is  largely  lost  sight  of. 
Things  are  done  in  the  shop  because  it  is  necessary  to  get 
I  hem  out  immediately,  without  any  delay,  and  almost  regard- 
less of  expense.  Very  recently  this  matter  was  brought  very 
strongly  and  clearly  to  my  attention.  A  certain  number  of 
things  had  been  made  in  a  large  shop,  and  after  they  had 
been  made  I  went  to  th€  man  who,  of  all  others  in  the  shop, 
ought  to  have  known  exactly  how  much  they  had  cost.  He 
took  the  paper  covering  these  objects,  looked  them  over  care- 
fully, and  gave  me  an  estimate  of  what  these  particular  arti- 
cles had  cost  in  that  particular  shop.  I  took  down  the  fig- 
ures he  gave  me,  and  afterwards  went  over  to  the  store- 
keeper and  got  the  actual  list  and  actual  statement  of  the 
materials.  His  total  was  $1,430,  and  the  real  total  was 
$5,841.  .Now,  here  was  a  man  of  good  judgment  and  great 
skill  and  long  experience,  and  yet  in  matters  with  which  he 
was  so  well  acquainted  his  judgment  was  as  far  astray  as 
these  figures  indicated.  The  very  first  thing  that  is  neces- 
sary in  shop  organization  is  to  know  what  you  are  about; 
to  know  what  things  cost  and  what  are  the  most  important 
things,  and  the  importance  of  this  knowledge  is  not  suffi- 
ciently brought  to  the  attention  of  railroad  shop  employes. — 
Mr.  Harrington  Emerson,  "before  the  Western  Railway  Club. 
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MOTOR  DRIVEN  GAP  GRINDING  MACHINE. 


It  is  doubtful  If  any  one  type  of  machine  tool  has  recelyed 
such  thoughtful  and  careful  study  to  adapt  it  for  work  in 
railroad  repair  shops  as  has  the  Norton  gap  grinding  ma- 
chine. The  accompanying  illustrations  show  a  recent  motor 
application  to  one  of  these  machines.  The  drive  is  simple, 
compact  and  self-contained,  and  does  not  interfere  with  the 
passage  of  cranes.  The  operator,  without  moving  from  his 
position  at  the  centre  of  the  machine,  may  instantly  change 
the  speed  at  which  the  work  revolves  or  stop  the  work  re- 
gardless of  where  the  head  stock  may  be  or  of  the  length  of 


only  an  average  of  6  h.p.;  the  careful  construction  and  rigid- 
ity of  the  machine,  and  the  fact  that  Alundum  grinding  wheels 
are  used,  making  it  possible  to  do  the  work  with  a  compara 
tively  small  amount  of  power. 

The  machine  will  take  work  8  ft.  long  and  swings  18  ins., 
except  in  the  gap,  where  the  swing  is  30  ins.  The  sliding 
ways  are  extraordinarily  wide.  A  cast  steel  driving  plate 
is  used  for  the  work  drive.  The  revolving  parts  are  care- 
fully ground,  and  all  rapid-moving  journals  are  self-oiling 
and  of  high  carbon  steel.  The  machine  weighs  about  13,000 
lbs.. 

These  machines  are  in  u.se  upon  several  railroads,  and  have 
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the  work;  in  fact,  he  has  complete  control  of  the  operation 
of  the  machine  from  this  point  A  10-h.p.  constant  speed 
motor  of  any  make  can  readily  be  applied  to  one  of  these 
machines. 

This  machine  is  specially  adapted  for  grinding  very  heavy 
work,  such  as  driving  and  truck  axles  and  crank  pins,  or  for 
grinding  such  work  as  valve  stems,  the  yoke  swinging  in  the 
gap,  or  for  finishing  piston  rods,  with  or  without  the  piston 
on,  the  piston  swinging  in  the  gap.  Worn  piston  rods  with 
the  piston  on  may  be  ground  smooth  and  true  in  from  15  to 
20  minutes  frcm  the  time  they  are  lifted  from  the  floor  until 
they  are  replaced  on  the  floor,  and  ordinarily  this  requires 


been  thoroughly  tried  out.  On  page  145  of  our  April,  1903, 
Journal  is  an  article  on  grinding  processes  at  the  CoUinwood 
shops  of  the  Lake  Shore  &  Michigan  Southern  Railway,  in 
which  the  work  done  by  one  of  these  machines  is  considered 
at  length.  Additional  information  concerning  the  accuracy 
and  increased  output  due  to  the  use  of  these  machines  may 
be  found  on  page  233  of  our  June,  1905,  issue. 


It  is  reported  that  the  Pennsylvania  Railroad  is  investi- 
gating the  advisability  of  electrifying  the  West  Jersey  &  Sea- 
shore Railroad  between  Camden  and  Atlantic  City. 
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toJal  of  ]G.o  sq.  in,,  which,  uiulor  an  end  shock  of  300,000  lbs., 
would  i>rodu<e  a  fiber  stress  of  approximately  Ihi.SOO  lbs. 
This  ^scfiiis  to  be  a  suflRrieiil  strength  for  an  occasional  shock, 
but  it  nuiy  be  considerrd  that  for  this  type  of  tar  a  greater 
end  shock  should  be  figured  on  as  a  basis,  especially  since 
in  the  coal  trade  the  cars  at  times  are  expo.sed  to  a  great 
deal  of  unreasonable  punishment.  It  will  be  noticed  that  the 
height  from  top  of  rail  to  top  of  truck  bolster  is  but  2.5 14  in., 
which  is  less  than  the  height  of  the  majority  of  the  trucks 
now  in  existence;  this  height  is  of  vital  iini»ortance.  and  a 
change  In  this  direction  by  the  different  roads  would  increase 
the  life  of  the  cars  very  materially  and  would  also  result  in 
a  standard  height  of  truck,  which  in  itself  woiiM  Ite  of  great 
benefit  to  all  con<-erned. 

Fig.  2  shows  an  all-steel  gondola  car  with  12  in.  center  sills. 
Sin<-e  the  car  sides  are  expected  to  carry  the  load,  (he  remarks 
made  above  apjdy  here  al.so,  l»ut  in  this  case  a  larger  portion 
of  the  end  shocks  will  be  transmitted  to  the  sides  of  the  car, 
so  that  all  the  material  which  runs  continuously  from  liody 
bolster  to  body  bolster  near  the  lower  edge  of  the  car  sides 
is  utilized.     In  thief  connection  it  is  very  important  that  the 
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splices  in  the  floor  sheets  and  side  sheets  do  not  come  in  line, 
so  as  to  get  as  nmch  niateiial  as  jtossible  to  act  as  a  compres- 
sion column,  and  the  lloor  sheets  near  the  center  sills  will  also 
increase  the  strength  in  that,  direction.  However,  it  will  be 
borne  in  mind  that  these  sheets  are  not  continuous  an<l  are 
liable  to  be  mutilated  and  partly  destroyed   in   many  ways. 

l-"ig.  :;  shows  a  sketch  of  a  luo.iton  lb.  «omposite  flat  car. 
'I'lie  ci-nter  sill  consists  of  a  web  plate,  a  cover  plate,  two  top 
angles  and  four  bottom  angles.  Ail  members  proje«t  through 
I  tie  body  bolster  and  are  sn|>|M)sed  to  be  well  conii<>cled  with 
the  draft  riiigiiig.  Mere  the  stresses  will  run  (omparativeiy 
higher  than  in  the  other  type  of  cars,  owing  to  the  fact  that 
the  sills  in  the  first  phw e  have  to  carry  the  load,  and  that  the 
shocks  under  consideration  Will  ■  increase  the  fiber  strains 
alr«'ady  present  lo  an  alanuing  degree.  Most  of  the  end 
thrust  comes  on  the  center  sills.  Only  a  small  proi'ortion  is 
transmitted  to  the  channel  side  sills  by  the  diagonal  bra<es. 
and  the  l>ody  bolsler'.tle  .plates  are  not  wide  enotigh  to 
materially  enter  into  this  function.  The  center  of  <-ou|)ler  is 
1  •_.  in.  Itelow  the  center  of  gravity  of  the  sills  at  the  bolster 
and  t;  in.  ai>ove  the  same  in  the  center  of  the  <ar.  Tiie  com- 
billed  maximimi  stres.K  in  the  center  sills  at  the  body  bolsttr 
is  in  the  lowet:  ^dge  and  is  that  due  to  the  load,  plus  that  due 
to  the  end  thrust  working  on  a  I'j  in.  offset.  In  the  center 
of  the  car  (he  nia.\imuin  »-oniliiiie»|  stro.ss  oceurs  in  tiie  uppi'r 
edge  and  is  thai  dtie  to  the  load,  plus  that  of  the  end  shock 
woi'king  on  a  G  In.  offset.  In  case  in  in.  rolled  channels  with 
the  maximntii  ofYset  are  to  be  used,  it  would  be  desir«)tis  to 
drop  the  bottom  of  the  center  sills  another  lU  in.,  which,  in 
some  cases,  may  be  somewhat  troublesotne;  however,  with 
cast  bolsters  it  can  be  done  successfully.     One  of  the  eastern 


roads  has  gone  much  lower,  but,  as  already  said,  this  would 
not  be  possible  with  built-up  bolsters.  We  have  another  means 
by  which  to  drop  the  cars  and  to  bring  them  in  direct  line 
with  tlx-  coupler,  this  is  a  good  design  of  a  side-bearing  truck, 
btii,  not  having  been  tried  otit  sufficiently,  it  would  be  pre- 
tiiiiiure  to  suggest  the  use  of  same  at  this  time.  The  scope  of 
this  |>a|>er  does  not  permit  of  going  into  the  details  of  this 
iiuporianr  subject,  and  the  writer  has  contented  himself  by 
presenting  these  few  figures  to  illustrate  the  situation. 
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FIG.    1. 

I  Mi'uiii  \.\«  I  oi  Knouim,  Mil.  Com  (h  \V(U{K.  One  of  the 
tiouMi.s  ill  railroad  shoiis,  as  compared  with  commercial  in- 
stil utitjus,  is  that  the  question  of  cost  is  largely  lost  sight  of. 
riiiiigs  are  done  lu  the  shop  because  it  is  necessary  to  got 
iliem  out  imme'liaiely,  without  any  dela>,  and  almo.st  regard- 
less of  e\j)ense.  Very  recently  (his  matter  was  brought  very 
strongly  and  clearly  to  my  attention.  A  certain  nuinlter  of 
things  had  l^'cn  made  in  a  large  shop,  and  after  they  had 
l>een  made  1  went  to  the  man  who,  of  all  others  in  the  shop, 
ought  to  have  known  exactly  how  mu<h  ih«y  lunl  cost.  He 
took  the  pa|)er  covering  these  objects,  looked  them  over  care- 
full\.  ami  gave  iiie  an  estimate  of  what  these  particular  arti- 
cles hail  cost  in  that  particular  shop.  I  took  flown  the  fig- 
ures he  gave  me.  and  aftei\var<ls  went  over  to  the  store- 
keeper and  got  the  actual  list  and  actual  statement  of  the 
miiierials.  His  total  was  $l.i:;n.  and  the  real  total  was 
$."»,\41.  .Now.  here  was  a  man  of  good  judgment  ami  great 
skill  and  long  experietice.  and  yet  in  matters  with  which  he 
was  so  well  ac(piainted  bis  judgment  was  as  far  astray  as 
iliese  figures  indi«at'^d.  The  very  first  thing  that  is  neces- 
sary in  sliop  organization  is  to  know  what  you  are  about; 
to  know  what  things  cost  an<l  what  are  the  most  important 
things,  and  the  importance  of  this  knowledge  is  not  suffi- 
(leiiilx  brought  to  the  attention  of  railroad  .shop  employes.— 
Mr.  Harrington  Emerson,  before  the  Weatern  Railway  Club. 
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MOTOR  DRIVEN  GAP  GRINDING  MACHINE. 


It  is  doubtful  if  any  one  type  of  machine  tool  Has  received 
such  thoughtful  and  careful  study  to  adapt  it  for  work  in 
lailroad  repair  shops  as  has  tlie  Norton  gai»  grmding  ma- 
(hine.  The  accompanying  illust rations  show  a  recent  motor 
application  to  one  of  these  machines.  The  drive  is  simple, 
rompact  and  self-contained,  and  does  not  interfere  with  the 
passage  of  cranes.  The  operator,  without  moving  from  his 
position  at  the  centre  of  the  machine,  may  instantly  change 
the  speed  at  which  the  work  revolves  or  stop  the  work  re- 
gardless o£  where  the  head  stock  may  be  or  of  the  leui^th  of 


only  an  average  of  0  h.p.,  the  careful  oonsirucuoti  aiid  rigia- 
Ity  of  the  machine,  and  the  fact  that  Alundum  grinding  wheels 
are  used,  making  it  possible  to  40  tbe  work  with  a  romparr« 
tively  small  amount   «tf  power.;     f^^>^;    -''' ^^■:■ 

The  machine  will  take  work  S  It,  long  and  swings  18  ins., 
except  in  the  gap,  where  the  swing  |s  30  Ins.  The  «;liding 
ways  are  extraonlinarily  wide.  A  cast  stetl  driving  plate 
is  used  for  the  woi-k  drive.  Tiie  revolving  parts  are  care- 
fully ground,  and  all  rajdd-movihg  journals  are  siclf-oiling 
and  of  high  carbon  steel.  The  machine  weighs  abotit  13,000 
lbs..    :./;  -^  ,^   :,_.:  ■ -^.^_•^-J  .   ^ ; /-.'.-:'.••.-    :^,- ;.   ..v:-..^-.; 
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the  work;  in  fact,  he  has  complete  control  of  the  operation 
of  the  machine  from  this  point.  A  10-h.p.  constant  speed 
motor  of  any  make  can  readily  be  applied  to  one  of  these 
machines. 

This  machine  is  specially  adapted  for  grinding  very  heavy 
work,  such  as  driving  and  ti-uck  axles  and  crank  pins,  or  for 
grinding  such  work  as  valve  stems,  the  yoke  swinging  in  the 
gap,  or  for  finisbing  piston  rods,  with  or  without  the  piston 
on,  the  piston  swinging  in  the  gap.  Worn  piston  rods  with 
the  piston  on  may  be  ground  smooth  and  true  in  from  15  to 
20  minutes  from  the  time  they  are  lifted  from  the  floor  until 
they  are  replaced  on  the  floor,  and  ordinarily  this   requires 


Ijeen  thoroughly  tried  out.  On  iiage  115  of  our  Ajirif,  1903, 
.bji  UXAI.  is  an  article  on  grinding  proies.ses  at  the  Collinwood 
shops  of  the  Lake  Shore  &  Mirliigan  Southern  Railway,  in 
which  the  work  done  liy  t)ne  of  these  machines  is  considered 
at  length.  Aiidiiional  infoimation  conc^^rning  the  accttracy 
and  increased  output  due  to  the  usfe  of  these  ma«-hines  may 
be  found  on  page  233  ,of  onr  June^.J?Oo>  issue 


It  is  reported  that  the  Penn.sylvania  Railroad  is  invest i- 
gaiing  the  advisability  of  electrifying  the  West  Jersey  &  Sea- 
shore Railroad  between  Camden  and  .^tlaiui<-  City. 
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GASOLINE  MOTOR  CAR  NO.  2. 


Tniox  Pacific  Raii.k<»ai». 


This  car  is  considerably  larger  than  car  No.  1,  which  was 
described  on  page  294  of  our  August  issue,  and  has  several 
improvements  which  were  suggested  by  the  tests  made  with 
car  No.  1.  It  is  55  ft.  long,  has  two  4-wheel  trucks,  and  seats 
57  passengers.  It  is  of  the  same  general  design  as  car  No.  1, 
is  of  steel  construction  throughout,  and  is  said  to  be  exceed- 
ingly strong  for  its  weight.  The  car  weighs  56,000  lbs., 
although  it  is  exi)ected  that  additional  cars  which  are  to  be 
built  will  not  exceed  50,000  lbs.,  as  it  was  very  difficult  to 
obtain  proper  material,  and  heavier  parts  were  used  than 
necessary. 
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The  car  is  driven  by  a  100  h.p.  6-cylinder  gasoline  engine, 
designed  especially  for  this  purpose.  It  has  a  "make  and 
break"  spark  ignition,  with  a  primary  battery  for  starting 
and  a  magneto  for  regular  running  service.  The  lever  which 
controls  the  metal  clutch  is  operated  by  air,  which  is  con- 
trolled by  a  specially  designed  operating  valve,  by  means  of 
which  the  car  may  be  started  at  a  slow  speed  and  the  engine 
disconnected  or  thrown  into  high  speed  at  will.  The  driving 
wheels  are  43  ins.  in  diameter,  the  other  wheels  are  34  ins.,  and 
all  are  of  rolled  steel. 

The  car  is  ventilated  by  means  of  Cottier  suction  ventilators. 
The  circulating  coils  for  cooling  the  gasoline  engine  are  so 
arranged  that  during  cold  weather  the  fresh  air  supply  for 
the  passenger  end  of  the  car  may  be  warmed  by  passing 
over  them.  The  car  is  lighted  by  acetylene  gas  and  the 
25  panel  lights  are  so  arranged  that  while  the  lighting 
is  very  brilliant,  it  is  of  a  mild  and  diffused  character  and  not 
wearisome  to  the  eye.  The  interior  of  the  car  is  finished  in 
antique  mahogany  with  a  cream  white  ceiling  and  decorated 
in  gold  and  sepia. 

The  car  has  been  in  use  since  September  14  and  is  giving 
very  satisfactory  results.  It  accelerates  rapidly  and  is  capable 
of  developing  a  high  speed.  It  was  built  at  the  Omaha  shops 
of  the  Union  Pacific  Railroad,  under  the  supervision  of  Mr. 
W.  R.  McKeen,  Jr.,  superintendent  of  motive  power,  who  has 
invented  and  patented  the  important  features  of  construction. 


TREATMaNT  OF  HIGM  SPEED  STEEL. 


The  following  is  taken  from  a  paper  read  by  Mr.  R.  A  Mould 
before  the  Nalional  Railroad  Master  Blacksmiths'  Association: 

There  is  no  economy  in  purchasing  a  steel  just  because  it  is 
cheap,  fcr  with  cheap  steel  we  have  the  difficulties  and  trials 
that  often  aiise,  the  result  of  which  is  lost  labor  and  the  de- 
struction of  an  expensive  tool.  A  better  quality  of  steel  may 
cost  more  in  the  beginning,  but  the  cutccme  will  be  labor 
saved,  because  its  superiof  lasting  qualities  nnd  its  ability  to 
retain  a  cutting  edge  for  long  periods  makes  it  the  cheapest 
and  most  satisfactory.  After  having  selected  the  grade  re- 
quired for  the  kind  of  work,  I  would  recommend  the  striping 
of  the  bars  with  different  colors  of  paint,  then  have  a  card 
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in  the  steel  rack  with  brand  and  color  corresponding  to  the 
color  of  paint  upon  the  bars  of  steel.  This  will  enable  the 
workman  to  obtain  the  grade  desired  quickly,  and  with  the 
certainty  that  he  has  the  right  grade.  We  can  obtain  from 
the  steel  manufacturer  a  card  recommending  the  grade  of 
steel  as  to  carbon,  in  order  to  meet  the  requirements  of  the 
work,  and  I  would  call  the  attention  of  the  convention  to  the 
importance  of  laying  stress  upon  the  instructions  given  us  by 
the  makers  of  tool  steel.  While  many  of  us  may  have  wide 
experiences  in  the  manipulating  of  carbon  steel,  nevertheless 


A  uniform  heat,  as  low  as  will  give  the  required  hardness,  ia 
the  best  to  insure  success.  Bear  in  mind  that  every  variation 
of  heat  which  is  great  enough  to  be  noticed  will  result  in  a 
variation  of  the  grain,  and  the  tool  may  be  ruined  by  inat- 
tention to  this  point.  The  effect  of  high  heat  is  to  open  the 
grain,  making  the  steel  coarse.  The  effect  of  an  irregular  heat 
is  irregular  grains,  strains  and  cracks.  As  soon  as  a  tool  is 
heated  it  should  be  thoroughly  quenched  in  plenty  of  cool 
bath — v/at'T,  brine  or  oil — such  as  the  ca^e  may  be.  An 
abundance  of  cooling  bath  to  do  the  work  quickly  and   uni- 
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the  instructions  given  out  by  the  makers  have  been  obtained 
by  the  most  trying  and  severe  tests,  and  it  is  only  when  we 
ignore  these  instructions  that  we  have  trouble. 

The  causes  of  failure  in  using  high-grade  steel  are  numer- 
ous, in  the  first  place,  the  steel  may  be  overheated  and  over- 
worked in  forging,  as  most  of  our  railroad  shops  heat  their 
steel  in  open  forges,  and  unless  the  greatest  care  i.=?  taken  over- 
heated edges  and  corners  are  the  result.  Then,  while  forging, 
it  may  be  overworked.  First,  by  working  under  a  steam  ham- 
mer of  insufficient  weight,  so  that  the  blows  do  not  penetrate 
the  center  of  the  forging,  causing  piping,  aua,  secondly,  work- 
ing the  forging  too  cold  while  under  the  hammer,  causing  un- 
due strains.  When  the  tap,  reamer,  die  or  cutter  is  finished 
and  comes  to  be  hardened  or  tempered,  the  defects  arising 


forml>  is  very  necessary  to  good  and  safe  work.  To  cool  a 
large  tap,  reamer,  die  or  cutter,  a  running  stream  should  be 
used.  ■■/:.: 

For  the  third  stage  of  heating,  the  first  important  requisito 
is  again  uniformity:  the  nexi  is  time.  The  more  slowly  a 
tool  is  brought  down  to  its  temper,  the  better  and  safer  is  the 
operation.  When  such  tools  as  taps,  reamers,  cutters  and 
other  expensive  tools  are  to  be  made,  it  is  a  wise  precaution 
to  try  small  pieces  of  steel  at  different  tempers,  so  as  to  find 
out  at  how  low  a  heat  the  required  hardness  can  be  obtained. 
The  steel  should  be  of  suflicient  carbon  and  uniformity  of 
quality  to  insure  hardness  at  the  lowest  possible  heat.  The 
test  costs  nothing,  takes  but  little  time,  and  often  saves  con- 
siderable loss  of  time  and  expense. 


VIEW   OF   TBUCK.   GASOLIXE   MOTOR  CAB. 

from  the  causes  already  mentioned  will  then  demonstrate  them- 
selves, and  will  often  result  in  the  destruction  of  the  tool. 

In  order  that  our  labors  may  bring  success  m  the  working 
of  high-grade  steel,  there  are  three  distinct  stages  or  times  of 
keating.  First  for  forging,  second  for  hardening,  and,  third, 
for  tempering.  The  first  requisite  for  a  good  heat  for  forging 
is  a  clean  fire  and  plenty  of  fuel,  so  chat  jets  of  hot  air  will 
not  strike  the  corners  of  the  billet.  Next,  the  fire  should  be 
regular,  giving  a  uniform  heat  to  the  whole  part  to  be  forged. 
It  should  be  keen  enough  to  heat  the  billet  as  rapidly  as  pos- 
sible, and  allow  a  thorough  heating.  I  would  suggest  the  use 
of  a  furnace  instead  of  a  forge,  to  avoid  the  defects  mentioned 
above,  the  overheating  of  corners.  We  should  avoid  high  heat- 
ing, as  the  steel  cannot  be  returned  to  its  refined  condition 
unless  we  have  a  heavy  steam  hammer  at  our  command,  and 
sufficient  stock  in  our  billet,  since  heavy  forging  refines  the 
bars  as  Ihey  slowly  cool. 

The  second  stage  of  heating  for  hardening  requires  great 
care:  First,  to  protect  the  cutting  edges  and  working  parts 
from  heating  more  rapidly  than  the  body  of  the  tool,  and, 
secondly,  the  whole  to  be  hardened  must  be  heated  uniformly. 


AMERICAN  ENGINEER  FRONT  END  TESTS. 

During  the  absence  from  Purdue  University 
of    the    experimental    locomotive,    Schenectady 
No.  2,  which  is  to  be  fitted  with  a  Cole  super- 
heater,   a    New    York    Central    Atlantic    type 
engine  is  to  be  installed  upon  the  testing  plant 
for    use    under    the    direction    of    the    Master 
Mechanics'  committee  on  front  ends.     It  is  the 
purpose  of  this  committee   to  repeat   upon   an 
engine  of  large  size  the  experiments  made  under 
the  patronage  of  the  American  Excjinkkb  upon 
Schenectady  No.  2,  for  the  purpose  of  determin- 
ing the  constants  in  such  equations  as  may  be 
necessary  to  the  logical  design  of  all  portions 
of     the     front-end     mechanism.      The     Master 
Mechanics'    committee    having    the    matter    in 
charge    consists    of    Mr.    H.     H.     Vaughan,    superintendent 
motive  power,  Canadian  Pacific  Railway,  chairman:  Mr.  F.  H. 
Clark,  general  superintendent  motive  power,  C,  B.  &  Q.  R.  R.; 
Mr.  Robert  Quayle,  superintendent  motive  power  and  machin- 
ery, C.  &  N.  W.  Railway;  Mr.  A.  W.  Gibbs,  general  superintendent 
motive    power,    Pennsylvania   Railroad;    Mr.    W.    F.    M.    Goss, 
Purdue  University;   Mr.  G.  M.  Basford,  American  Locomotive 
Company. 


Wastekt'l  Power  Plants.— Very  few  railroad  companies 
throughout  the  country  know  how  much  money  they  are  wast- 
ing in  power  plants.  There  are  a  few  railroad  shops  with 
up-to-date  power  plants,  but  I  will  venture  to  say  that  nine- 
tenths  of  them  are  behind  the  time  and  very  wasteful.  Some 
time  ago  I  had  occasion  to  look  over  a  power  plant  with  a 
view  to  determining  what  improvements  were  necessary,  and 
found  that  the  waste  in  fuel  and  labor  alone  amounted  to 
over  10  per  cent,  on  $180,000  every  year.  One  hundred  and 
eighty  thousand  dollars  would  build  a  strictly  up-to-date  power 
plant  for  a  large  shop. — Mr.  M.  K.  Barnum,  before  the  West- 
ern Raihoay  Club. 
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GASOLINE  MOTOR  CAR  NO.  2. 


I    M«.\    PVT'IPU!   RAIttttrAli. 


This  rar  Is  «nu<ii(U'ntbly  hirjijer  Hum  rar  No.  1,  whirli  was 
<les«,-rihed  ou  page  2!r|  of  our  Aii.nnsi  ifssiu'.  ami  has  several 
ituin-ovpuients  whit-h  wero  siiirf;f'.st»Ml  by  ihe  tests  made  with 
»:ir  No.  1.  li  is  .".">  f».  lun.n.  has  two  l-whft'i  iru<-ks.  an<l  seats 
r.T  iiassen^t'i's.  Ii  is  of  the  i-an»e  gfiipral  tiesi.un  as  tar  No.  1, 
is  ol  sfeel  eonstriu-tfon  throusilioiii.  and  is  sahl  to  be  exceed- 
itiijly  sfrnnii  for  its  weiiiht.  Thf  ear  weiiihs  r.C.OOO  ll)s.. 
aliliouj;li  it  is  exiu'Cted  that  additional  cars  whicli  are  to  hf 
Idiilr  will  not  exj-eeU  r>(.i,o|><>  lbs..  a.s  it  was  very  ditficult  tn 
•  ilitaiii  iirop«'r  niat«'!-ial.  aiid  heaviei"  parts  wrir  used  than 
iitHfssary. 


The  car  is  driven  by  a  Iw  h.p.  (J-rx  lindtT  gasoline  engiuf. 
ilesij?ned  especially  for  this  purpose.  II  has  a  "make  and 
break"  spark  iHinilion,  with  a  primary  battery  lor  starting 
and  a  magneto  for  regular  running  serviee.  The  lever  which 
controls  the  metal  clutch  is  ojn'raled  .by  air.  \vhi«h  is  con- 
trolled l)y  a  s|»e(ially  designed  opcriiling  valve,  by  means  of 
which  the  car  may  be  started  at  a  slow  spcetl  and  the  engine 
<lisconne(ted  or  thrown  into  hii;h  speed  at  will.  The  driving 
wheels  are  V.i  ins.  in  diameter,  the  other  wheels  are  ul  ins.,  and 
all  are  of  rolled  steel.  . 

The  car  is  ventilated  by  means  (tf  Cdtfler  snetloil  veniilatois. 
The  circuiatinj;  coils  for  coolins;  the  s:a.-;oli!ie  «'nglne  are  so 
arranged  that  liuritiu  cold  weather  tiie  fr.'sli  air  supjdy  for 
the  [tas.senger  end  of  the  car  may  be  warmed  by  passing 
over  them.  The  car  is  lighted  by  acetylene  gas  and  the 
1'5  panel  lights  are  .so  arranged  thai  while  the  lighting 
is  very  brilliant,  it  is  of  a  mild  and  diffused  character  and  not 
wearisome  to  the  eye.  The  interior  of  the  car. is  finished  in 
antique  mahoijany  with  a  cream  wlijre  celling  and  decorated 
in   gold  and   sepia. 

The  car  has  been  in  use  since  September  II  and  is  giving 
very  satisfaclor>'  results.  It  accelerates  rapidly  and  is  capable 
of  developing  a  high  sjjeed.  It  was  built  at  the  Omaha  shops 
of  the  Inion  Pacific  Railroad,  uniler  the  supervision  of  Mr. 
W.  I{.  McKeeii.  .Ir..  superintendent  of  motive  jtower,  who  has 
invented  and  patented  the  im|»ortant  feature.s  of -const r net ioit.-. 

TREATMINT  OF  HrG:^  S>EED  STEEL. 


The  tollowing  is  taken  frotn  a  i);ii>er  read  by  3Ir.  }l.  A  Mould 
before  the  National  Itallroad  .Master  IJlacksniilhs*  Association: 

Theie  is  no  economy  in  purchasing  a  steel  ju.-it  be<an=ie  it  is 
cheap,  for  with  (heap  steel  w>  have  the  dithculties  and  trials 
that  often  aiise,  die  re.siilt  of  which  is  lost  labor  and  the  de- 
stnnlioi!  of  in  expensive  fool.  A  better  (jealtty  of  steel  may 
cost  more  in  the  beginning,  but  the  cut<'cme  will  be  labor 
save(i,  because  its  suiieriof  lasliuir  rpialifi<s  and  its  ahilify  to 
retain  a  cutting  edg  ■  for  long  iieriods  mak<s  it  the  cheai)esr 
and  most  satisfactory.  After  having  selected  the.  f?fade  re 
(piiivd  for  the  kind  of  work,  T  would  recommend  the  striping 
of  the   bars   with    different   <olors  of  i»alnl,    then   have  a    card 
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in  the  steel  rack  with  brand  aud  color  corresponding  to  the 
color  of  paint  upon  the  bars  of  steel.  This  will  enable  the 
workman  to  obtain  tlie  i;ia(le  de.slred  quickly,  and  with  the 
certainty  that  lie  has  the  right  j^rade.  \\V  lan  obtain  from 
the  steel  manufacturer  a  card  recommending  the  grade  of 
steel  as  to  carbon,  in  order  to  meet  the  requirements  of  the 
work,  and  I  would  call  ihc  attention  of  the  convention  to  the 
importance  of  laying  stress  upon  the  instructions  given  us  by 
the  makers  of  tool  steel.  While  many  of  us  may  have  wide 
experiences  in  the  manipulating  of  carl)on  steel,  nevertheless: 


A  uniiorm  heat,  as  low  as  will  give  the  required  lui'duetis.  1.4 
the  best  to  insure  success.  Bear  in  mind  that  ever>'  variation 
of  heat  which  is  great  nnouKh  to  be  notio«^d  will  result  in  u 
variation  of  the  grain,  and  the  tool  may  be  ruined  by  inui 
ifniion  to  this  point.  The  effect  of  high  heat  is  to  .oi)en  the 
grain,  making  the. steel  coarse.  The  effect  of  an  irregular  heat 
is  irregular  grains,  strains  and  cracks.  As  soon  as  a  tool  is 
heaie<l  it  should  l>e  thoroughly  quenched  in  plenty  of  cool 
bath — \vat"r.  brine  or  oii — such  a.s  the  ca.'^c  may  be.  An 
i*ht'n dance  of  cooling  bath  to  do  the  >vork  quickly  and  iini- 


»>»«»■«.>  .iij») 
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the  insli'uctions  given  out  by  the  makers  iiave  been  obtained 
i)y  the  mo.st  trying  and  severe  tests,  and  i;  is  only  when  , we 
ignore  these  instructions  that  we  have  trouijie.  ^ .;'    v 

The  causes  of  failure  in  using  high-grade  sreel  are  numer;*: 
ous.  In  the  first  place,  the  steel  may  be  overlie;. »ed  and  over- 
worked in  forging,  us  mot^t  of  our  railroad  shops  heat  their 
steel  in  open  lorges.  and  unless  the  greatest  care  is  taken  over- 
heated, edges  and  corners  are  the  result.  Then,  while  forging, 
it  may  be  overworked.  First,  by  working  under  a  steam  ham- 
mer of  insuflficient  weight,  so  (hat  the  blows  do  not  penetrate 
the  center  of  the  forging,  causing  piping,  aud,  seconaly,  work- 
ing the  forging  too  cold  while  under  the  hammer,  causing  un- 
due strains.  When  the  tap,  reamer,  die  or  cutter  is  finished 
an«I  comes  to   be  harrlened   or  tempered,  the   defects   arising 


foriulv  i."--  very  necessary  to  good  ,'.nd  s.Ue  work.  To  cool  a 
large  tajv.i'JCamei",  (lie  or  cutter,  a  rni,ni?ii:  snepin  v^iioMid  Im. 
usetl.     .■  :".\^^--'::  ■-"-•■r.;:;>  -  v.--.  i-;^: 

.;vFor  tiit  third  stage  of  heating,  the  first  important  requis^iio 
is  again  unifoiniity :  the  nexi  Is  time.  The  more  slowly  a 
tool  is  !)rouglii  down  to  its  temper,  the  better  an<l  safer  is  the 
operation.  When  such  tool.s  as  taps,  reaint  i-s,  cutters  and 
other  exjiensive  tools  are  to  be  made,  it  is  a  wise  prtH-auiiou 
to  try  small  pieces  of  steel  at  different  temi>eis,  so  as  to  fin<l 
out  at  how  low  a  heat  the  required  hardness  can  be  obtained. 
The  steel  .should  be  of  sufficient  carbon  and  uniformity  of 
quality  to  insure  hardness  a«.  the  lowest  possible  heat.  The 
test  costs  nothing,  takes  but  little  time,  and  often  saves  con- 
sideiuble  loss  of  time  and  expense. 
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from  the  causes  already  mentioned  will  then  demonstrate  them- 
selves, and  will  often  result   in  the  destruction  of  the  tool. 

In  order  that  our  labors  may  bring  success  In  the  working 
of  high-grade  steel,  there  are  three  distinct  stages  or  times  of 
heating.  First  for  forging,  second  for  hardening,  and,  third, 
for  tempering.  The  first  roquisite  for  a  good  heat  for  forging 
is  a  clean  fire  and  plent>  of  f.iel.  so  that  jets  of  hot  air  will 
not  strike  the  coiners  of  the  billet.  Next,  the  fire  should  be 
regular,  giving  a  iiniforiu  heat  to  the  whole  part  to  iie  forged. 
It  should  be  keen  enough  to  heat  the  billet  as  rapidly  as  pos- 
sible, and  allow  a  thorough  heating.  1  would  suggest  the  use 
of  a  furnace  instead  of  a  forge,  to  avoid  the  defects  mentioned 
above,  the  overheating  6f  corn-irs.  We  should  avoid  high  heat- 
ing, as  the  .steel  cannot  be  returned  to  its  refined  condition 
unless  we  have  a  heavy  steam  hammer  at  our  command,  and 
sufficient  stock  in  our  billet,  since  heavy  forging  refines  the 
bars  as  they  slowly  cool.     ^^' -^'^  V  '   '  V  ;. 

The  second  stage  of  healing  for  hardening  requires  great 
care:  First,  to  protect  the  cutting  edges  and  working  parts 
from  heating  more  rapidly  than  the  body  of  the  tool,  and, 
secondly,  the  whole  to  be  hardened  must  be  heated  uniformly. 


During  the  alisence  from   Purdue  T'niversity 
of    the    experimental    locomotive,    Schenectady 
.\o.  2,  which  is  to  be  fitted   with  a  Cole  super- 
heater,   a     New     York     Central     Atlanii«-     type 
engine  is  to  be  installed  upon  the  testing  plant 
for     use    under     the    direction     of    the     MasK-r 
.Mechanics"  committee  on  front  «>j)ds.     It    is  the 
purpose  of  this  committee   to  repeat    u|>oh   an 
engine  of  large  size  the  experiments  made  under 
the  i)atronage  of  the  A.MKiiu  an    K.\<,i\u;k  upon 
Schenectady  No.  2,  for  the  purpose  of  determin- 
ing the  constants  in  such  equations  as  may  be 
necessary   to  the  logical  <lesign  of  all    portions 
of     the     front-end     mechanism.      The     Master 
Mechanics'    committee    having    the    matter    in 
charge    consists    of    Mr.     H,     H.     Vaughan,     su|»erintendeivt 
motive  power,  Canadian  Padfic  Railway,  chairman;   Mr.  F.  H. 
Clark,  general  supeiintendeni  motive  |tower.  C.,  W.  &  Q.  K.  K. ; 
-Mr.  Robert  Quayle,  superintemlent   motive  |M>wer  and  machin- 
ery, C.  &  N.  W.  Railway:  .Mr.  .\.  W.  Gibbs,  general  superintendent 
motive    power,    Pennsylvania    Railroad:    Mr.    W.    F.   M.   Goss. 
Purdue  rniversily;   Mr.,  U.  M.  Basford.  American   Locomotive 
Company.  .'   :    ^ 


Wasikh  I.  PowKi{  Pi.Avrs.— Very  few  railroad  companies 
ihrou.ghout  the  country  know  how  much  money  they  are  wast 
ing  in  power  plants.  There  are  a  few  railroad  shops  with 
up  to-date  power  plants,  biit  I  wfll  venture  to  «ay  that  nine- 
tenths  of  them  are  behind  the  time  and  very  wasteful.  Some 
time  ago  1  had  occasion  to  look  over  a  power  plant  with  a 
view  to  determining  what  improvements  were  necessary,  and 
found  that  the  waste  in  fuel  and  labor  alone  amounted  to 
over  10  per  cent,  on  $1Sfl,nO(>  every  year.  One  hundred  and 
eighty  thousand  dollars  would  buihl  a  strictly  up-to-date  i»ower 
plant  for  a  large  shop.— -.Vr.  M.  K.  linrnum,  before,  the  liV.vr 
f'rtt   Railtray  Chih.       ■_.;.-■  ^''■'    '"•  •  ' 
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NEV  HEAVY  36-INCH  ENGINE  LATHE. 


The  new  heavy  pattern  36-in.  American  engine  latlie  with 
I  riple-geared  head,  illustrated  herewith,  has  several  impor 
I  ant  improvements,  including  a  quick  change  gear  mechanism. 
This  mechanism  provides  32  changes  for  feeding  and  thread 
cutting,  the  range  of  threads  being  from  one  thread  in  4  ins. 
to  16  threads  per  inch,  including  11%  per  in.  pipe  threads. 
The  feeding  range  is  6.4  to  92  cuts  per  in.  The  device  is 
operated  by  revolving  the  nut  at  the  right  of  the  gear  box 
beneath  the  head,  which  moves  a  sliding  key  engaging  two 
()l)posed  gears,  each  being  one  of  a  cone  of  gears  contained 
in  the  gear  box.  These  changes  may,  if  desired,  be  made 
while  the  lathe  is  in  operation.  The  feed  or  screw  pitches 
thus  obtained  are  multiplied  through  the  compound  gears  on 
ihe  quadrant  at  the  end  of  the  head,  it  being  necessary  to 
change  one  gear  only  on  the  quadrant  for  each  additional 
thread.  This  arrangement  gives  flexibility  to  the  screw  cut- 
ting mechanism,  making  it  possible  through  the  introduction 
of  certain  gears  to  cut  an  almost  unlimited  range  of  special 
worms  or  threads  either  finer  or  coarser  than  the  range  indi- 
cated above.  Index  plates  show  how  to  obtain  any  thread 
or  feed. 


over  the  V  and  26  Ins.  over  the  carriage.    This  lathe  is  made 
by  the  American  Tool  Works  Company,  of  Cincinnati. 


THE  NATIONAL  MACHINE  TOOL  BUILDERS 
ASSOaATlCN. 


The  fourth  annual  convention  of  the  National  Machine  Tool 
Builders'  Association  was  held  at  the  Hoffman  House,  New  York 
City,  October  IG  and  17.  This  association  consists  of  45  members, 
as  follows  : 

The     Hendey     Machine     Co Torrlngton,     Conn. 

B.  F.  Barnes  Co Rockford,  111. 

Detrick  &   Harvey   Machine   Co Baltimore,   Md. 

Bausb    Machine   Tool    Co Springfield,    Mas-. 

P.    Dlaisdell    &    Co Worcester.    Mass. 

Draper   Machine   Tool   Co "  " 

Prentice    Bros.    Oo "  " 

P.    E.    Reed   Co 

Whitcomb    Manufacturing    Co "  " 

Woodward  &   Powell   Planer  Co 

Norton  Emery  Wheel  Co.  ; "  " 

Stockbrldge    Machine  Co "  " 

C.  E.    Sutton    Co Toledo,    Ohio 

Flather  &   Co.,   Inc Nashua.    N.    H. 

Mark   Flather    Planer   Co 

Binsse   Machine    Co Newark,    N.   J. 

Gould    &   Eberhardt 

W.    P.    Davis    Machine   Cc Rochester,    N.    Y. 

W.   A.  Wilson   Machine  Co "  " 

The  American  Tool  Works   Co Cincinnati.   Ohio 


MEW   AMERICAN   HEAVY    36-IMCU   ENGINE  LATUE. 


"V 


The  bed  is  very  heavy  and  deep  and  of  the  drop  V  pat- 
tern, which  gives  2  ins.  additional  swing.  It  has  cross  box 
girders  at  short  intervals  for  its  entire  length,  and  is  in  addi- 
tion strengthened  by.  a  rack  cast  in  the  center  for  engaging 
the  pawl  of  the  tailstock.  The  triple  gears  are  of  the  slip 
gear  type,  and  may  readily  be  engaged  by  a  rack  and  pinion 
at  the  front  of  the  head.  The  internal  gear  is  planed  integral 
with  the  face  plate,  and  the  pinion  is  cut  solid  with  the  shaft. 
Fifteen  speeds  are  obtained  in  geometrical  progression. 

The  tailstock  base  is  rigidly  clamped  to  the  bed,  and  is 
also  secured  against  movement  by  a  pawl  engaging  the  rack 
cast  in  the  center  of  the  bed.  It  has  large  continuous  bear- 
ings on  the  ways,  and  may  be  moved  rapidly  along  the  bed  by 
a  crank  and  gear.    The  spindle  has  an  exceptionally  long  travel. 

The  carriage  is  specially  heavy  at  the  bridge,  due  to  the 
drop  V  bed,  and  has  a  continuous  bearing  of  50  ins.  on  the 
ways.  The  apron  is  double,  giving  all  the  shafts  a  double 
bearing.  Both  the  longitudinal  and  cross  feeds  are  reversed 
through  a  tumbler  plate  from  the  front  of  the  apron,  and 
this  is  a  considerable  advantage,  especially  on  a  long  lathe. 
The  top  slide  of  the  compound  rest  is  provided  with  a  power 
angular  cross  feed  with  121U  ins.  travel;  the  swivel  is  gradu- 
ated and  the  top  slide  and  cross  feed  screws  have  micrometer 
dials.  The  standard  length  of  bed  for  this  lathe  Is  12  ft., 
which  takes  4  ft.  9  Ins.  between  centers;   It  swings  38  Ins. 


Bradford   Machine   Tool    Co Cincinnati,   Ohio 

Bickford  Drill   &  Tool   Co 

Cincinnati    Milling    Machine    Co 

Cincinnati     Planer    Co " 

Cincinnati    Shaper   Co • " 

Dletz    Machine    Tool    Co " 

Fosdlck   Machine    Tool   Co 

Greaves,     Klu-^man    &    Co *' 

Lodge  &  Shipley  Machine  Tool  Co 

R.    K.    Leblond    Machine    Tool    Co 

The   King   Machine    Tool   Co " 

The  Queen  City  Machine  Tool  Co '      " 

Rabn,    Mayer    Carpenter    Co " 

Schumacher  &   Boye " 

John    Steptoe    Sbaper    Co 

Hamilton    Machine    Tool    Co Hamilton,    Ohio 

Springfield  Machine  Tool  Co Springfield,   Ohio 

Owen   Machine  Tool  Co 

Fairbanks    Co 

Jones    &   Lamson    Machine   Co Springfield,    Vt. 

The  Rldgway  Machine   Tcol  Cb Ridgway,    Pa. 

O.    W.    Pifleld Lowell,    Mass. 

Windsor    Machine    Co Windsor,    Vt. 

Builders'    Iron    Foundry Provldenre,     R.     I. 

Bullard   Machine  Tool    Co Bridgeport,    Conn. 

The  opening  session  was  devoted  to  the  reading  of  the  minutes 
of  the  last  meeting,  reports  of  standing  committees  and  a  discussion 
of  general  trade  conditions.  After  the  morning  session  the  members 
of  the  association  and  a  number  of  invited  guests  were  tendered 
a  luncheon  by  the  American  Machinist.'  The  afternooon  session 
was  devoted  to  unfini^ihed  business  and  to  the  report  of  the  com- 
mittees on  motor  drive  and  on  the  apprenticeship  system.  An 
address  was  also  given  by  Charles  A.  Moore  on  the  "Conditions 
and  Possibilities  of  Trade  for  American  Machine  Tools  Abroad." 
No  definite  conclusions  were  arrived  at  in  regard  to  motor  drive, 
the  report  on  this  subject  being  referred  back  to  the  committee. 
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The  Tuesday  morning  session  was  devoted  to  unfinished  business 
and  to  an  address  by  Fred  J.  Miller  on  "Government  Manufactur- 
ing." The  following  officers  were  elected  for  the  coming  year: 
President,  E,  M.  Woodward ;  first  vice-president,  William  Lodge ; 
second  vice-president,  William  P.  Davis ;  secretary,  P.  E.  Mou- 
tanus ;  treasurer,  F.  E.  Reed.  The  next  meeting  of  the  association 
will  be  held  at  Atlantic  City. 


60  INC  ^  MOTOR  DRIVEN  PLANER. 


A  60-in.  motor-driven  planer  has  recently  been  installed  at 
the  C,  C.  &  L.  Railway  shops  at  Peru,  Ind.,  which  has  several 
interesting  features.  The  table  is  of  box  section,  thus  making 
it  very  strong  and  rigid  without  undue  weight;  it  is  54  in. 
wide  and  is  driven  by  steel-cut  gearing  and  a  steel  rack,  and 
its  motion  may  be  controlled  from  either  side  of  the  machine. 
The  driving  force  is  transmitted  through  heavy  sleeves  instead 
of  shafts,  giving  a  smooth  movement  to  the  table.  The 
machine  will  take  work  61  in.  in  width  and  61  in.  high.  The 
bed  is  well  braced  with  cross  girts  of  box  form  and  the  center 
of   the    bed    through   the    gearing    is    of   double-box   section. 


The  countershaft  carried  on  the  uprights  is  run  In  ring  oil 
self-adjusting  bearings,  and  is  direct  connected  by  means  of 
spur  gearing  to  a  20-h.p.  600  r.p.m.  Jantz  &  Leist  motor.  Where 
the  motor  drive  is  not  used,  the  driving  works  may  be 
arranged  for  the  machine  to  stand  parallel  or  at  right  angles 
to  the  line  shaft.  This  machine  was  made  by  the  Belts 
Machine  Company,   Wilmington,  Del. 


ELECTRIFICATION  OF  THE  SPOKANE  AND  INLAND 

RAILWAY. 


A  contract  has  just  been  closed  with  the  Spokane  &  Inland 
Railway  Company  by  the  Westlnghouse  Electric  &  Manufac- 
turing Company,  of  Pittsburgh,  for  the  equipment  of  an  elec- 
tric road,  the  present  terminals  of  which  will  be  Spokane. 
Wash.,  and  Moscow,  Idaho,  146  miles  apart.  The  roadway  is 
completed  from  Spokane  to  Waverly,  a  distance  of  34  miles, 
and  operation  will  be  begun  on  this  as  soon  as  possible. 

Each  passenger  car  will  be  equipped  with  four  100-h.p. 
Piotors,  capable  of  maintaining  a  schedule  speed  of  35  to  40 


60-INCH  BETTS   MOTOB-DBIVEN  PLANEB. 


making  is  especially  strong  at  this  point.    The  table  V's  are 
equipped  with  automatic  lubricators. 

Positive  feeds  operate  the  tools  at  any  angle  in  all  four 
heads.  The  cross  rail  is  of  box-girder  form  with  a  deep 
arched  back  and  is  of  sufficient  length,  when  using  two  saddles, 
to  permit  of  one  head  planing  the  entire  width  between 
uprights.  The  cross-rail  feed  adjustment  Is  at  the  end  of  the 
rail,  convenient  to  the  operator.  The  elevating  screws  are 
both  of  the  same  hand,  insuring  parallism  with  each  change 
of  height.  The  uprights  are  of  double-plate  construction, 
making  them  very  rigid  for  side  cutting.  The  side  heads  are 
counterbalanced  and  have  independent  power  feeds  In  either 
direction.  They  are  of  an  extension-slide  type,  so  that  narrow 
angular  side-head  planing  may  he  done  at  one  setting.  The 
tool  holders  are  offset,  enabling  the  two  heads  to  plane  close 
together.  The  tool  clamp  bolts  slide  In  the  apron,  allowing 
the  tool  a  wide  range  for  adjustment. 


miles  an  hour.  In  the  freight  service  four  150-h.p.  motors 
will  be  used  on  each  car.  For  the  heavy  freight  service  double 
locomotives,  weighing,  approximately,  70  to  80  tons,  will  be 
used,  each  consisting  of  two  parts,  and  each  part  a  complete 
35  to  40-ton  locomotive.  Two  or  more  of  these  locomotives 
may  be  coupled  together  and  operated  from  the  front  cab  as 
a  single  unit.  The  motor  cars  and  locomotives  will  all  be 
operated  by  the  Westlnghouse  multiple  unit  control  system. 
The  motors  will  operate  under  three  different  conditions — 
6,600  volts  alternating  current  In  the  interurban  districts, 
700  volts  alternating  current  In  the  smaller  towns,  and  575 
direct  current  In  the  city  of  Spokane. 

In  selecting  the  equipment  for  this- road,  both  the  alternat- 
ing-direct-current and  the  single-phase  systems  were  consid- 
ered, but,  after  careful  comparison,  the  single-phase  alternat- 
ing-current system  was  adopted.  Not  only  did  the  estimates 
show  a  large  saving  in  Initial   Investments  and  In  annual 
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NEW  HEAVY  3b-INCH  ENGINE  LATHE 


Vlie  uew  heavy  pattern  36-in.  American  engine  lailie  wiilj 
'  I'iple-geared  head,  illusstratctl  herewith,  has  several  impor 
i;int  inipi'iveuieuts,  including  a  quiik  iliauge  gear  mechanism. 
This  ni('(hani.sm  jirovides  32  «hanges  for  feeding  and  thread 
<  iiiiiuy,  the  rans''  of  threads  being  fron>  one  thread  in  4  ins. 
Kt  I»,'>  thj»'ad.s  pt'r  inch,  including  ll',2  P'?'"  »»•  pipe  threads. 
Til.'  feeding  range  is  6.4  to  I>2  cuts  per  in.  The  device  is 
operated  l)y  revolving  the  nut  at  the  right  of  the  gear  box 
I'oncath  tlic  hciid.  wliiih  moves  a  sliding  key  engaging  two 
opposed  gears,  eiuii  being  one  of  a  cone  of  gears  contained 
ill  Uie  gear  b»x.  These  changes  may,  if  desired,  be  made 
while  the  lathiB  i."<  in  operation.  Thf-  feed  or  .^cre^\  idtches 
thus  nl)t;iined  are  niuliiplied  through  the  compound  gears  on 
I  he  (ptadrant  at  tlie  end  of  ilie  liead.  it  being  necessary  to 
I  liaiige  one  gear  only  on  the  quadrant  for  eadi  additional 
ilireail.  'Iliis  arrangement  gives  flexibility  to  the  screw  cul- 
ling mecluinism,  making  it  possible  through  the  introduction 
i)f  eertain  shears  to  cut  an  almost  unlimited  range  of  special 
\V4)iins  or  111  reads  eiiber  finer  or  coarser  ilian  the  range  indi- 
(aied  above.  Index  plates  show  how  to  obtain  any  thread 
<>r  feed. 


over  the  V  and  26  Ins.  over  the  carriage.    This  lathe  is  made 
by  the  American  Tool  Works  Company,  of  Cincinnati. 


THE  NATIONAL  MACHINE  TOOL  BUILDERS 
ASSOCIATICN. 


Tiie    fourth    anuual   eouvention    of 
Huiklcrs'  A.ssociatiou  was  held  at  the 
City.  October  U\  and  17.     This  associii 
as  follows : 

The     Hendey     Machine     C 

B.  F.   Uanies  Co 

Dotrilk  &  Harvey  Machine  Co.,. 
Itaush    Machine    Tool    Co...i»,; 

P.    lUaisdeM    A:    Co .j;.. 

Draper    M.idiine   Tool   Co , 

Prt-ntico    Uros.    Co 

P.    K.    Reed    Co ,. 

Whit.omb    Maiiufacturins    Co..; 
Woodward  X:   Powell    Plaiitr  Co.'. 
Norton   Kiiicry   Wheel  Co.  .....  .., 

Ptockhridge    .Machine  Co 

C.  E.  Sutt<;n  Co.  .  ,.^..vv. >.,.,,.  . 
Flather  &■  Co..  Inc. .'..,,  ,.'i. .  . 
.Mark  Flatlicr  Fliner  Co.»,.  .•; . 
Bins~e    Mnchine    Co.......;..., 

Gould    &    Eberhardt ..  . 

\V.    P.    Davis    .Ma  hlne    Cc 

W.   A.   Wilson   Machine  Co 

The   Anieru  an   Tool    Work.s    Co.. 


llif    National    Machine   Tool 

llofl'iiiau  House,  Xew  York 

It  ion  fousi-sts  of  45  tiicmbtrs. 


TorrinRtom.     Conn. 

.. ....,.-.;........ . .  Rorkford,   111. 

..'j'.'ii..',  .,.'.;  .Ualtiiuore,  Md. 
,  .:■.•;-  V .  i  . .,.  i  iSprlnsfield,  Ma.s  -. 
.  •■,      ;'..V;; .  ,  .Wonc.^tt'i-,    Mas.-?. 

..-*■•.'"■,■  ,■   "  **  •• 

•    ••,•'•   •'«   ('■•■•>■•• 

■      ■     •      .   .  ■•*■  ■  •  ** 

'    •'•«••'•'«.•«•■«• 

'-■..■•.".■  1/  ■  ••  •< 

■  -■-■'  •  -■.  j  ■  *   ■■*     :*■'.  ••:"  ■.-•;  -* 


Tolodo,    Ohio 

Na-luia,    N.    H. 

,-vr.  J ....... . ,  -r'Newark.    N.    J. 

.    ^  '■  •  '  .      '       ,      ••  *' 

.  .Cii:..f .".  iHochesler,    N.    V. 

i,.-^> •■;,.»,..'.  .Cincinnati,   Ohio 


\  -  ^    -j-'crcaw  ^• 


.NEW    AMKBIC.V.N    IIE.WY    3C-I.\CU    E.\(.INE   LATHE. 


The  lH>d  i.s  very  heavy  and  deep  and  of  the  drop  V  pat- 
i<rn,  which  gives  2  in.s.  additional  swing.  It  has  cross  box 
girders  at  short  iuiervals  for  its  eiitiie  length,  and  is  in  addi- 
lioa  sireitglhenetl  by.  a  rack  cast  in  the  center  for  engaging 
ih«  pawl  .of  the.  tailstock.  The  triiile  gears  are  of  the  slip 
gear  type,  an(l  may  readily  be  engaged  by  a  rack  and  pinion 
ill  the  front  of  the  liead.  The  internal  gear  is  planed  integral 
with  the  face  plate,  and  the  pinion  is  cut  solid  with  the  sliaft. 
Fifteen  speeds  are  obtained  in  geometrical  progression. 

Th»»  lailstock  base  is  rigidly  clamped  to  the  bed,  and  is 
aUo  secured  against  movement  by  a  pawl  engaging  the  rack 
east  in  the  center  of  the  bed.  It  has  large  continuous  bcar- 
iii«s  on  the  ways,  and  may  be  moved  rajiidly  along  the  bed  by 
a  crank  and  gear.    The  spindle  has  an  exceptionally  long  travel. 

The  carriage  is  specially  heavy  at  the  bridge,  due  to  the 
diop  V  bed,  and  has  a  continuous  bearing  of  fiO  ins.  on  the 
way.s.  The  apron  is  double,  giving  all  the  shafts  a  double 
beating.  Jloth  the  longitudinal  and  cross  feeds  are  reversed 
through  a  tumbler  jdate  from  the  front  of  the  apron,  and 
Ibis  is  a  consideralik  advantage,  especially  on  a  long  lathe. 
The  top  slide  of  the  compound  rest  is  provided  with  a  power 
angular  cross  feed  with  iSi.j  ins,  travel;  the  swivel  is  gradu- 
ated and  the  top  slide  and  cros.s  feed  screws  have  micrometer 
dials.  The  standard  length  of  bed  for  this  lathe  is  12  ft., 
which  takes    1  ft.   0   ins.  between  centers;   It  swings  38  Ins. 


Bradford    Machine    Tool    Co.  . 

lUckford    Drill    &   Tool    Co 

Cinciunati    .Milling    Machine    Co. 
Cincinnati      Planer     Co... 

Cincinnati    .shap'^r    Co 

Dietz    Machine    Tool     Co.. 
FosUick   .Maihine    Tool    Co. 

(Jreave-;,     Klu-in:in    *;•     Co 

I^>d!;c  \-    Shipley   .Maihine  Tool   Co. 
R.    K.    I^-hlond    .Machine    Tool    Co. 

The    Kiiii;    Ma   lilnr    Tool    Co 

The  Qiuen   City    .Maihine  Tool  Co. 

Rahn,     Mayer     ("aipculcr    Co 

Schumacher   &    lioye 

•tohn    Stcptoe    Shaper    Co. . 

Haniilfin    .Machine    Tool    Co 

Springfield    Ma<hinp  Tool   Co 

Owen    .Machine   Tool   Co 

Fairbnr.k-:     Co 

.lone-;    &    Lanison    .Machine   Co. 
Thf   Ui<ii;wav    .Machine    Tcol    Cto. 

<;    w.  Fificid 

Windsor    .Machine    Co 

Huilders'     Iron     Foundry 

lUillard    Machine    Tool    Co 


•  •  V  <  . 


•-  •  »■>■  t  w  :_f  ; 


.Cincinnati,    Ohio 


t  ■•'  «  •  •  , 


<««•■*  ^,*   . 


•  »■  T   *  •  < 


,'i.',  ;TInnillfon.   Ohio 
./.Sprinjjficld,   Ohio 


,  .-  .Kprinsneld.    Vt. 

UidiiWiiy.    Pa. 

.  .  .  .l,<i\v<ll.    Ma<s. 

Windsor.    Vt. 

,  Prcivldeiico,    It.     I. 
.nridgep'M.    Conn. 


The  oiH'ning  sPs.><iou  was  dovotoil  1o  the  reading  of  ilie  minutes 
of  tile  h\<t  nioetinjr.  rei'orls  of  ^tanditii  eoniinitte<>s  niid  a  discussion 
of  ireiieral  trade  eoiidiiioiis.  .\fter  Ilie  niominir  .^e.^sifm  the  inendiers 
of  tlie  association  and  a  numlu-r  of  invited  8riie.«'ls  were  tendered 
a  luncheon  by  the  Auiniran  Mnrhinisl.  Tlie  afternixion  .session 
was  devoted  to  unfini^lied  business  and  lo  the  rc|<ort  of  the  com 
mitfoes  on  motor  drive  and  on  tlie  apprenticeship  .system.  -\n 
addrfs.s  was  also  given  by  Charles  .\.  Moore  on  the  "Conditiniis 
and  rossibilitios  of  Trade  for  .\merican  Matliine  Tools  Abroad." 
No  definite  conclusions  were  arrived  at  in  regard  to  motor  drive, 
the   report  on  this  subject  being  reforrod   bnek   to  the  committee. 
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The  Tuesday  irnornmg  sessioft  was  devoted  to  imfinished  business 
and  to  an  address  by  Fred  J.  Miller  on  "Government  Manufaetur- 
injc"  Tlie  following  officers  were  elected  for  the  coming  year: 
I'resideut.  E.  M.  \Vood\var<] ;  fiist  vice-president,  William  Lodfte ; 
second  vke-pr^'sident,  Williaia  I\  Diivij? ;  secretary,  1*.  K.  Mou- 
tanus;  treasurer,  F,  E.  Keed.  The  uext  meeting  of  the  asso<-i.ation 
will  be  held  at   At  Ian  tie  City;  ■■C^-.:   \-_- 


60  INC  i  MOTOR  DRIVEN  PLANER. 


A  coin,  mot of-d riven  planer  has  recently  been  installed  ai 
I  he  C.  C.  &  L.  Railway  shops  at  Peru,  Ind.,  which  has  several 
interesting  features.  The  table  Is  of  box  section,  thus  making 
it  very  strong  and  rigid  without  undue  weight;  it  is  54  in. 
wide  and  is  driven  by  steel-cut  gearing  and  a  steel  rack,  and 
its  motion  may  be  controlled  from  either  side  of  the  machine. 
The  driving  force  is  transmitted  through  heavy  sleeves  instead 
nf  shafts,  giving  a  smooth  movement  to  the  table.  The 
machine  will  take  work  (Jl  in.  in  width  and  01  in.  high.  The 
b«^d  ib  well  braced  with  cross  girts  of  box  form  and  the  center 
of    the    bed    through    the    gearing    is    of   double-box    section. 


The  countershaft  carried  on  the  uprights  Is  run  in  ring  oil 
self-adjusting  bearings,  and  is  direct  conrieft^ed  by  means  of 
spur  gearing  to  a  20-h.p.  COO  r.p.m;  Jantz  &  Leist  motor.  Where 
the  motor  drive  is  not  used,  the  driving  works  may  bo 
arranged  for  the  machine  to  stand  parallel  or  at  lighl  angles 
to  the  line  shaft.  This  maehlne  was  made  by  the  Belts 
Machine  Company,   WHmington.  DeU 


ELECTRIFICATION  OF  THE  SPOKANE  AND  INLAND 

RAILWAY. 


A  contract  haij  just  been  closed  with  the  Spokane  &  Inland 
Railway  Company  by  the  Westinghonse  EhM-trlc  &  Manufac- 
turing Company,  of  Pittsburgh,  for  the  eiiuipment  of  an  elec- 
tric road,  the  present  terminals  of  which  will  lie  Spokano. 
Wash,  and  Moscow,  Idaho,  146  miles  apart.  The  roadway  in- 
completed from  Spokane  to  Waverly.  a  distan<e  of  ".4  mih^. 
and  operation  will  be  begun  on  tliis  as  soon  as  possiWe. 

Each  jmssenger  car  will  l)e  equipi>ed  with  four  lOO-lj.p. 
inotors,  capable  of  maintaining  a  schedule  speed  Of  S5  tQ^  4^ 


60-TXCn   BETTS    MOTOB-UKIVEN   rLANEB, 

The  table  Vs  are 


making  is  cspei-ially  strong  at  this  point. 
..Quipped   with  automatic   lubricators. 

Positive  feeds  operate   the   tools   at  any   angle   iu   all   four 

heads.      The    cross    rail    is    of    box-girder    form    with    a    deep 

arched  back  and  is  of  suthcieut  length,  when  using  two  saddles, 

lo    permit"  »¥   one   head   planing   the   entire    width    between 

uitrights.     The  cross-rail  feed  adjustment  is  at  the  end  of  the 

rail,   convenient   to   the   operator.      The   elevating   screws    are 

both  of  the  same  hand,  insuring  [larallism  with  each  change 

-of    height.      The    uprights    are    of    double-plate    construction, 

Miakiug  ihem  very  rigid  for  side  cutting.    The  side  heads  are 

^counterbalanced  and  have  independent   power  feeds  in  either 

direction.    They  are  of  an  extension-slide  type,  so  that  narrow 

"angular  side-head  planing  may  be  done  at  one  setting.     The 

tool  holders  are  offset,  enabling  the  two  heads  to  plane  close 

together.     The   tool  clamp  bolts  slide  in  the  apron,  allowing 

the  tool  a  wide  range  for  adjustment. 


miles  an  hour.  In  the  freight  service  tour  I50>h.p.  motors 
will  be  used  on  each  car.  For.  the  heavy  freight  service  double 
locomotives,  weighing,  approximately,  70  to  8^  tons,  will  be 
used,  each  consisting  of  two  i>arts,  and  each  part  a  complete 
35  to  40-ton  locomotive.  Two  or  more  of  thcj^e  locomotives 
may  be  coupled  together  and  operated  from  the  front  cab  as 
a  single  unit.  The  motor  cars  and  locomotives  wiU  all  be 
operated  by  the  West inghouse  multiple  tinil  control  system. 
Tiie  motors  will  operate  under  three  different  conditions — 
6,600  volts  alternating  cnri-ent  In  the  !nteruri>an  districts, 
700  volts  alternating  current  in  the  smaller  towns,  and  51'> 
direct  current  in  the  city  of  Spokane.       .  .<■■■.-..■-■ 

In  selecting  the  equipment  for  this  road,  both  tWalternat- 
ing-direct-current  and  the  single-phase  systems  were  consid- 
ered, but,  after  careful  comparison,  the  single-phase  alternat- 
ing-current system  was  adopted.  Not  only  did  the  estimates 
show  a  large  saving  in   initial   invest ment»  and  In  annual 
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operating  expenses  in  favor  of  the  single-phase  system,  but  a 
form  of  heavy  traction  is  made  possible,  which  would  be  prac- 
tically unfeasible  with  the  allernating-direct-current  equip- 
ment. Besides  the  passenger  traffic,  the  company  is  prepar- 
ing to  do  a  heavy  freight  business  and  also  to  carry  mail  and 
express. 


LOCOMOTIVE  AND  CAR  JOURNAL  BEARINGS. 


NEW  CARS  FOR  THE  PENNSYLVANIA  RAILROAD 

COMPANY. 


The  Pennsylvania  Railroad  Company  announces  that  orders 
have  been  placed  for  20,000  freight  cars,  all  of  100,000  lbs. 
marked  capacity.  The  box  cars  have  steel  under-frames,  and 
are  to  be  built  to  American  Railway  Association  standard 
inside  dimensions.  Deliveries  are  to  begin  in  March,  1906. 
The  number  of  each  class  of  cars  to  be  built  and  the  distribu- 
tion of  the  orders  is  as  follows: 

Ltines         L>ines 
East.        West.        Total. 
Pressed  Steel   Car  Co.  : 

Class   GLia    all    steel    self-cleariug    bopper 

gondola 2^500 

Class     Gsd     all     steel     gondola    with     drop 

bottom    5,500 

Class   XL.  box    car 4,000 

(1.000  to  be  built  at  works  of  Western 
Steel  Car  &  Foundry  Co.) 

Total     9.500         2,500       12,000 

American  Car  &  Foundry  Co. : 

Class   GLa    2,500 

Cla.ss  XL 60O 

Total     .S.IOO 

i-tandard    Steel   Car  Co. : 

Class  Gsd 2,000  2,000 

Cambria  Steel   Co. : 

Class   Gsd    2,500  2,500 

Middletown    Car    Works: 

Class  XL 400  400 

Grand    Total 15,000        5,000  20,000 

Totals  by   Classes : 

Gsd 10.000 

GLa     • .  k  .  •  •'.  ^  •■..^^.  ^ , 5,000 

XL     .  ,:.■:  ::■.■: .:.': : 5,000 

20,00<  > 

LocATio.v  OF  HEADi.KiHTs. — In  the  matter  of  headlights, 
since  locomotives  began  to  grow  to  very  large  dimensions, 
something  has  apparently  been  forgotten  and  that  is  that  as 
boilers  grow  larger,  headlights,  if  placed  in  the  usual  loca- 
tion, go  higher  and  higher  until  in  the  very  largest  locomo- 
tives of  to-day,  the  height  of  the  headlight  is  such  as  to  render 
it  practically  ineffective,  especially  in  the  case  of  the  ordinary 
variety  using  oil.  In  connection  with  the  very  large  Mallet 
compound  locomotive,  built  by  the  American  Locomotive 
Company  for  the  Baltimore  &  Ohio  Railroad  and  illustrated 
in  this  journal  in  June,  1904,  page  237,  the  location  of  the 
headlight  was  not  mentioned,  although  this  is  clearly  shown 
in  the  photograph.  The  headlight  is  dropped  so  that  the 
board  is  10  ft.  from  the  rail,  whereas  if  the  headlight  was 
put  upon  the  top  of  the  boiler,  it  would  be  nearly  14  ft.  from 
the  rail.  While  this  is  a  very  large  locomotive  and  the  head- 
light, if  placed  upon  the  boiler  which  is  84  ins.  outside 
diameter,  would  be  extraordinarily  high,  many  locomotives  of 
the  present  time  are  far  to  high  for  the  usual  location  of  the 
brackets.  This  matter  has  probably  escaped  the  attention 
of  many  railroad  officials  and  the  practice  of  the  Baltimore 
&  Ohio  seems  to  be  worthy  of  wide  acceptance. 


NEW  CARS  FOR  THE  NEW  YORK  CENTRAL  LINES. 


Just  as  we  go  to  press  it  is  reported  that  the  New  York 
Central  Lines  have  ordered  25,000  cars  for  1906  delivery.  The 
order  is  distributed  as  follows:  The  Pullman  Company, 
10,000;  Haskell  &  Barker,  7,500;  Pressed  Steel  Car  Company, 
3,000;  Western  Steel  Car  &  Foundry  Company,  2,000;  American 
Car  &  Foundry  Company,  2,500. 


Electrification  of  the  Ebie. — It  is  reported  that  the  ad- 
visability of  electrifying  districts  where  suburban  traffic  Is 
heavy,  also  for  use  on  the  extreme  grades  between  Susquehanna 
and   Deposit,  is  under  consideration. 


By  means  of  specially  formed  bearings  and  the  use  of  a 
special  babbitt  metal  Mr.  Albert  C.  Stiles,  of  the  A.  C.  Stiles 
Anti-Friction  Bearing  Company,  New  Haven,  Conn.,  claims 
to  have  solved  the  problem  of  locomotive  and  car  journal 
lubrication.  He  also  claims  that  with  the  proper  quality  of 
metal,  the  best  lubricant  and  his  method  of  lubrication  no 
babbitt  is  required  on  a  locomotive  driving  journal  bearing. 

The  crown  of  the  locomotive  driving  journal  bearing,  shown 
in  Figs.  1  and  2,  is  formed  with  a  longitudinal  groove,  from 
which  passages  lead  transversely  to  longitudinal  channels 
formed  in  the  inner  side  of  the  bearing  at  points  considerably 
removed  from  the  crown.  The  lubricant  is  applied  through 
the  groove  in  the  crown,  and  passes  through  the  inner  pas- 
sages to  the  longitudinal  channels  at  the  side  opposite  to  the 
direction   in   which   the  journal    revolves,   and    is   carried   up 


FKi.   2. 


FIG.   I 

between  the  contact  surfaces,  lubricating  the  entire  inner 
surface  of  the  bearing.  The  usual  oiling  method  provides  a 
channel  or  oil  holes  feeding  the  lubricant  at  the  crown  of  the 
bearing,  and  this  causes  two  troubles;  first,  it  weakens  the 
bearing  at  the  crown  where  the  wear  is  the  greatest;  second, 
the  journal  fits  closest  and  the  pressure  is  greatest  at  this 
point,  affording  the  least  possible  opportunity  for  the  lubri- 
cant to  feed,  and  by  the  time  the  journal  has  made  three- 
quarters  of  a  revolution  very  little  lubricant  is  left  on 
it.  With  the  Stiles  method  of  feeding  from  the  side  the 
oil  is  fed  at  a  favorable  point  on  the  upper  thrust,  and 
is  carried  up  over  that  part  of  the  surface  which  is  most  im- 
portant and  most  difficult  to  properly  lubricate.  If  desired, 
oil  channels  may  be  placed  on  both  sides,  or  the  channel  on 
one  side  may  be  filled  with  tallow,  which  will  remain  in  place 
until  the  journal  becomes  hot,  which  might  occur  on  account 
of  neglect  to  furnish  oil  at  the  proper  time.  The  tallow 
would  supply  lubricant  for  a  time,  thus  preventing  a  hot 
journal. 

The  Stiles  car  journal  bearing  is  shown  in  Fig.  3,  and  con- 
sists of  a  bronze  shell  made  from  a  special  formula,  which  is 
claimed  to  be  of  exceptional  durability.  The  bearing  of  the 
bronze  portion  is  of  the  same  curvature  as  the  journal,  so 
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that  in  case  the  babbitt  should  be  nielted  out  the  journal  will 
find  a  perfectly  fitted  surface  to  run  in.  The  method  of  bab- 
bitting is  unique.  The  babbitt  is  much  thicker  than  ordi- 
narily used,  and  is  interlocked  with  the  shell  as  shown.  The 
journal  is  so  protected  by  the  babbitt  at  the  sides  that  it  can- 
not wedge,  and  will  not  at  any  time  touch  the  bronze  except 
at  that  i)art  which  is  prepared  for  its  reception.  As  the  bear- 
ing wears  the  journal  rests  in  the  bed*,  fit  ted  to  it  at  all  times, 
and  even  after  the  bronze  shell  has  begun  to  wear  the  journal 


boxes,  the  expense  of  maintaining  it  will  be  greatly  reduced. 
At  the  present  time  several  roads  have  ordered  trial  bearings 
and  are  testing  them  out.  Fig.  6  shows  the  bronze  crown  of 
a  car  journal  bearing  before  the  babbitt  is  ap])lied. 


AUTOMATIC  BELT  TIGHTENING  IDLER. 


An  automatic  belt  tightening  attachment  for  the  standard 
Crocker-Wheeler  form  L  motor,  having  a  rear  end  shield,  is 
shown  in  the  accompanying  illustration,  and  may  be  used 
wherever  the  limited  center  distances  between  pulleys  require 
an  increased  belt  contact  on  the  pulley  surface.  Its  prin- 
cipal parts  are  the  idler  pulley,  an  arm  and  block,  a  spring; 
stud  and  block  and  an  adjustable  spring  and  hook  connecting 
them. 

The  idler  pulley  and  arm  are  pivoted  on  a  stud,  whi  A 
may  be  screwed  into  either  one  of  two  tapped  holes  in  tL? 
block.  The  block  itself  may  be  attached  to  the  motor  in  an.' 
one  of  four  positions  by  a  special  screw   rei)lacing  any  on< 


Fio.  3. 


Fj^g.   4. 


Fig.  5. 


Fig.  6. 

is  fully  protected,  as  may  be  seen  by  Figs.  4  and  5,  the  latter 
showing  a  bearing  which  ran  72,000  miles.  The  aim  was  to 
produce  a  babbitt  bearing  hard  enough  to  carry  the  necessary 
weight  and  be  durable  and  yet  soft  enough  to  readily  con- 
form to  the  wearing  of  the  journal.  Because  of  the  longer 
life  of  such  a  bearing  and  the  practical  elimination  of  hot 
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of  the  four  machine  screws  holding  the  rear  shield  to  the 
motor  frame.  Eight  locations  are  thus  afforded  for  the  pivot 
of  the  idler*  arm.  The  stud  to  wliich  the  .spring  is  anchored 
may  in  like  manner  be  screwed  into  either  one  of  two  holes 
in  a  block  similar  to  the  one  just  described,  and  this  block 
may  be  mounted  in  any  one  of  the  three  remaining  positions 
on  the  rear  shield.  The  position  which  should  be  used  will 
depend  upon  the  way  the  idler  pulley  rests  on  the  belt.  When 
these  parts  are  put  in  position,  further  adjustment  may  be 
obtained  by  screwing  the  hook  in  and  out  of  the  spring  be- 
fore hooking  them  on  to  the  attachment.  Adjustment  for 
stretch  of  the  belt  may  also  be  readily  made  in  this  manner 
at  any  time.  ."  \^'^'- -' 


Cemext  -for  TBk>x  Pipe  Leaks.-^A  cement  for  closing  leaks 
in  iron  pipe  consists  of  coarsely  powdered  iron  borings,  5  lbs.; 
powdered  sal  ammoniac,  2  ozs.;  sulphur,  1  oz..  and  water 
sufficient  to  moisten  it.  This  composition  hardens  rapidly; 
but  if  time  can  be  allowed  it  sets  more  hrmly  without  the 
sulphur.  It  must  be  used  as  soon  as  mixed. — The  Mechanical 
Engineer.  ..:  •' 


Make  Cabs  Coxvemext. — A  train  running  at  the  rate  of 
(jO  miles  per  hour,  which  is  a  very  ordinary  rate  of  speed  for 
passenger  trains  of  the  present  time,  would  travel  at  the  rate 
of  88  ft.  per  second;  while  the  engineer  turns  around  for  the 
short  space  of  five  seconds  to  apply  an  injector  his  train 
would  have  run  exactly  one-twelfth  of  a  mile,  and  five  sec- 
onds is  not  an  excessive  amount  of  time  to  be  used  in  apply- 
ing an  ordinary  injector.  This  does  not  apply  to  (he  injector 
alone,  but  to  all  of  the  valves  in  the  cab  that  hive  to  be 
operated  while  the  locomotive  is  in  motion.  They  should  all 
be  placed  within  easy  reach  of  either  the  engineer  or  fireman, 
to  avoid  the  necessity  of  having  to  turn  around  to  opera ta 
them. — Traveling  Engineers^  Association. 
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A  NEW  HOSE  COUPLER 


The  Chicago  hose  coupler,  illustrated  herewith,  was  de- 
signed to  meet  the  demand  for  a  standard  hose  coupler  to 
avoid  extra  expense  for  si)ecialiy  constructed  couplers  to  suit 
the  various  sizes  of  hose  used  with  pneumatic  tools.  Refer- 
ring to  the  illustration,  it  will  be  seen  that  It  has  no  male 
or  female  parts  at  the  coupling  end,  but  that  each  half  has 
both  male  and  female  features,  so  that  each  half  is  exactly 
the  same  and  will  couple  regardless  of  style  and  size  of  shank, 
making  it  in  every  sense  of  the  word  a  universal   coupler. 


THE   CHICAGO   HOSE   COUPLEB. 

With  these  couplers  H-ln.  hose  may  be  coupled  with  %-ln. 
hose,  or  to  anything  having  one  of  these  couplers  attached  to  it. 
The  shanks  are  manufactured  for  pipe  male  thread,  pipe 
female  thread  and  hose  in  standard  commercial  sizes  V4,  in. 
up  to  1  In.,  which  enables  all  couplings  to  be  made  without 
resorting  to  reducers  or  special  shanks  to  meet  the  condi- 
tions presenting  themselves  where  pneumatic  tools  are  in 
use.  They  are  manufactured  by  the  Chicago  Pneumatic  Tool 
Company,  who  have  arranged  to  carry  a  large  stock  con- 
stantly on  hand,  their  manufacturing  facilities  being  equal  to 
500  sets  per  day. 


QUICK    OPENING,  SELF-PACKING  STEAM    RADIATOR 

VALVE 


The  Crane  Company,  of  Chicago,  are  placing  on  the  market 
a  new  self-packing,  quick-opening,  steam  radiator  valve,  the 
self-packing  feature  eliminating  any  possibility  of  the  valves 
leaking  at  the  stuffing  box.  By  means  of  a  special  device 
placed  in  the  stuffing  box  the  packing  is  automatically  kept 
tight,  and  will  last  for  years  without  renewal.  The  device 
is  very  simple,  consisting  of  a  vulcanized  washer  placed  in  the 
top  of  the  stuffing  box  and  kept  in  position  by  spring  com- 
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presslon,  which  fully  compensates  for  the  wear  on  the  washer. 
The  valves  open  and  close  by  turning  the  lever  handle  one- 
half  turn,  and  this  lever  handle  may  be  operated  by  foot  as 
well  as  by  hand.  The  construction  of  the  valve  is  such  that 
when  closed  the  discs  bear  on  the  seat  very  tightly  and  the 
valve  Is  locked  in  place  until  released.  The  bonnets  of  these 
valves  are  interchangeable  with  those  of  the  regular  Crane 
radiator  valves,  and  the  user  may  thus  at  any  time  equip  his 
old  valves  with  these  new  improvements. 

BOOKS. 

The  World's  Locomotives.  By  Charles  S.  Lake.  380  pages.  Pub- 
lished by  Spon  &  Chamberlain,  123  Liberty  Street,  New  York. 
11)05.     Price,  $4.00. 

This  is  a  valuable  digest  of  the  latest  Ioc<Mnotive  practice 
throughout  the  world.  The  most  recent  tj^pes  of  locomotives  are 
illiust rated,  and  their  most  important  features  are  considered.  The 
first  half  of  the  book  is  devoted  to  British  locomotives.  About  50 
pages  of  the  second  half  are  devoted  to  locomotives  in  this  country. 
The  book  contains  over  300  illustrations  and  8  large  plates. 


Railway  Storekeepers  Association.  Proceedings  of  the  second 
annual  meeting  held  at  Chicago,  May  22-23,  1905. 
The  large  attendance  at  the  meeting  (73  members  representing 
30  roads),  the  many  new  members  added,  the  lively  and  thorough 
manner  in  which  the  various  subjects  were  discussed  and  the 
valuable  information  brought  out,  indicates  that  tbi.s  associaiton 
is  in  a  mast  flourishing  condition.  Motive  power  officials  should 
carefully  read  the  discussions.^  Mr.  J.  P.  Murphy,  general  store- 
keeper of  the  Lake  Shore  &  Michigan  Southern  Railway,  Collin- 
wood,  Ohio,  was  re-elected  president  of  the  association. 


American  Railway  Master  Mechanics  Association.  Proceedings 
of  the  thirty-eighth  annual  convention,  held  at  Manhattan 
Beach.  N.  Y.,  June,  1905.  Edited  by  the  secretary,  Mr.  J.  W. 
Taylor.  Old  Colony  Building,  Chicago,  III. 

In  addition  to  the  committee  reports,  topical  discussions  and 
the  a.ssociation  rules  and  standards,  are  two  specially  valuable 
individual  papers,  one  on  "The  Use  of  Superheated  Steam  on 
Locomotives,"  by  Mr.  H.  H.  Vaughan,  and  the  other  on  "The 
Technical  Education  of  Railroad  Employes,"  by  Mr.  G.  M. 
Basford.  As  usual,  the  secretary  is  to  be  complimented  upon  the 
short  time  required  to  get  out  this  report,  which  covers  411  pages 
in  addition  to  the  plates  showing  details  of  the  association 
standards. 


Train  Itesistance  and  Power  of  Locomotives.     Published   by   the 
American  Locomotive  Company,  111  Broadway,  New  York. 

This  publication  contains  a  number  of  valuable  tables  and  data, 
showing  the  tractive  power  of  locomotives  per  pound  of  mean  effec- 
tive pressure,  the  tractive  power  of  locomotives  at  slow  speeds  for 
boiler  pressures  of  180,  190,  200,  210  and  220  lbs. ;  piston  speeds 
in  feet  per  minute  at  10  miles  per  hour  and  the  number  of  revolu- 
tions per  mile  for  different  wheel  diameters;  speed  factors  for 
calculating  tractive  power;  train  resistance  for  various  speeds  and 
grades,  hor^e  power  for  various  speeds  and  grades ;  speed :  seconds 
per  mile  in  miles  per  hour ;  cylinder  volumes ;  beating  surface  of 
tubes ;  weight  of  tubes ;  curve  ordinates ;  metric  conversion  tables, 
and  classification  of  locomotives.  Copies  of  this  publication  will 
be  furnished  on  application  to  the  American  Locomotive  Company. 


(rovemment  Regulation  of  Railway  Rates.  By  Hugo  Richard 
Meyer,  assistant  professor  of  political  economy  in  the  Uni- 
versity of  Chicago.  486  pages.  Published  by  MacMillan 
Company,  New  York.  1905.     Price,  $1.50. 

The  author  has  made  a  careful  study,  extending  over  twelve 
years,  of  the  railway  question  in  the  United  States,  Germany, 
France,  Austria,  Hungary,  Russia  and  Australia.  After  reviewing 
at  length  the  effect  of  government  regulation  of  railways  in  foreign 
countries  and  studying  the  development  of  railways  in  this  country, 
his  conclusion  is  that  "It  is  impossible  for  the  State  to  conserve 
and  promote  the  public  welfare  by  intervening  in  the  regulation 
of  railway  rates  beyond  the  point  of  seeking  to  abolish  secret  per- 
.•(onal  discrirainatioas,  guaranteeing  that  all  rates  shall  be  reason- 
able per  se  and  providing  that  those  rates  which  involve  the  ques- 
tion of  relative  reasonableness  shall  embody  compromises  which 
were  made  with  intelligence  and  in  good  faith." 


CBAKE   SELF-PACKING    RAUIATOB   VALVE. 


Mr.  W.   G.  Rose  has  been  appointed   general  foreman  of 
the  Wabash  at  Saint  Louis,  Mo. 


sates  for  the  wear  on  the  washer. 
)y  turning  the  lever  handle  one- 
ndle  may  be  operated  by  loot  aa 
-uction  of  the  valve  Is  such  that 
)ii  the  seat  very  tIghUy  and  the 
I  released.  The  bonnets  o£  these 
♦Ith  those  of  the  regular  Orane 
may  thus  at  any  time  SQulp  his 
iprovements. 
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lOKS. 


Charles  S.  Lake.  380  pngcs.  Pub- 
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owing   details   of    the    asaoclsUon 


f  Locomotives.     Published  by  the 

mny.  111  Broadway,  New  York. 

umber  of  valuable  tables  and  data, 

<;omotive»  per  pound  of  mean  effec- 

r  of  locomotives  at  slow  apwda  for 

0,  210  and  220  lbs. ;  piston  speeds 

ler  hour  and  the  number  of  revolu- 

heel   diameters;  speed  •factors  for 

1  resistance  for  various  specda  and 

speeds  and  grades  ;  speed:  Mconda 

liadsr  volumes;  heating  surface  of 

irdlnates ;  metric  conversion  ttWes, 

i.     Copies  of  this  publication  wUl 

he  American  Locomotive  Coiapany. 


ilway  Rates.  By  Hugo  Elchard 
of  political  economv  In  the  "»'■ 
pages.     PubllsUed    by    MacMillan 

oful  sudy,  extending   over  twelve 
In  the  United   States,   Germany, 
ia  and-Auitmlia.     After  revitwipg 
It  regulation  of  railways  in  foreign 
jprnent  of  railways  in  this  country, 
possible  for  the  State  to  conserve 
,  by  intervening  In  the   regulation 
It  of  seeking  to  abolish  secret  par- 
ing that  all  rates  ahnlt  be  reason- 
Lose  rates  which  Involve  th.  QU«s- 
shall  embody  compromUcs  which 
in  good  faith." 


appointed  general   foremsa  of 

{0.  ' 


PERSONALS. 


Mr.  G.  W.  Taylor  has  been  appointed  master  mechanic  of 
the  Atchison,  Topeka  b.  Santa  Fe  at  Arkanaos  City,  Kou. 

Mr.  W.  O.  Eldmoudson  bos  been  appointed  engineer  of  tesu 
of  the  Philadelphia  6  Readlug,  with  headauarters  at  Keaulne, 
Pb. 


Mr.  P.  J.  Harrigan,  general  foreman  of  the  Baltimore  £ 
Ohio  at  ConnellsvUle,  Pa.,  has  been .  appointed  master  me- 
chanic at  that  point. 


Mr.  V.  H.  Riley  has  been  appointed  general  foreman  of  the 
roundhouse  and  repair  shops  of  the  Chicago  &  ISastern  Illi- 
nois at  Terre  Haute,  Ind. 


Mr.  John  Cullinan  has  been  appointed  master  mechanic  (if 
the  Central  Indiana,  with  headquarters  at  Muncle.  Ind.,  suc- 
ceeding Mr.  3.  W.  Crawford. 


Mr.  A.  McCormiclt  has  been  appointed  master  mechiuiic 
of  the  Valley  and  Arkansas  divisions  of  the  Missouri  Pa- 
cific at  Little  Rock,  Ark. 


Mr.  W.  A.  Mitchell  has  been  appointed  inoiilor  car  builder 
of  the  Missouri,  Kansas  &  Texas,  with  offlco  at  Sodalia,  Mo., 
succeeding  Mr.  H.  A.  Bowen. 


Mr.  John  Q.  Smith  has  been  appointed  master  mechanic  of 
the  Coahulla  &  Pacific  division  of  the  Mexican  Central  Rail- 
way, with  ofHce  at  SaltlUo,  Coah. 


Mr.  H.  K.  Mudd,  general  foreman  of  the  Waboah  at  Saint 
Louis.  Mo.,  has  been  appointed  division  master  mechanic  of 
the  Missouri  Pacific  at  Little  Rock,  Ark. 


Mr.  "W.  J.  Schlacks  has  been  appointed  superintendent  of 
Kichinery  of  the  Colorado  Midlaud,  with  office  at  Colorado 
City,  Colo.,  succeeding  Mr.  J.  R.  Groves. 


Mr.  C.  J.  Bushmeyer  has  been  appointed  acting  master  me- 
chanic of  the  Denver,  Enid  &  Gulf,  with  headquarters  at  Enid, 
Oklo.,  to  succeed  Mr.  W.  E.  McEldowney,  resigned. 


Mr.  J.  E.  Brooks  han  been  appointed  acting  general  fore- 
nan  of  the  St.  Louis  &  San  Francisco  at  Monelt,  Mo.,  and  Mr. 
George  E.  Oliver,  general  foreman  at  Fort  Scott,  Kan. 


Mr.  C.  Paskeron  has  been  appointed  general  foremaa  of 
Ihe  Eastern  Division  of  the  El  Paso  Southwestern  System  at 
Alomogordo,  N.  M.,  in  place  of  Mr.  T.  Fielden,  resigned. 


Mr.  0.  L.  Bundy,  general  car  foremaa  of  the  Colorado 
ft  Southern,  has  been  appointed  general  foreman  of  the  Kaiser 
Valley  shops  of  the  Delaware,  Lackawanna  &  Western  at 
ScrantoD,  Fa. 


Mr.  k.  W.  Nelson  bos  been  appointed  division  foreman 
of  the  St  Louis  &  San  Francisco  at  Beaumont  Junction,  Kan., 
in  place  of  Mr.  William  Olbson,  who  hoe  been  transferred  to 
Cape  Oirardeau,  Mo. 


Mr.  James  Ogllvie,  heretofore  superintendent  of  motive 
power  of  the  Canada  Atlantic,  has  been  appolntea  master 
mechanic  of  the  Ottawa  Idlvlslon  of  the  Grand  Trunk,  with 
headquartei-e  at  Ottawa,  Ont. 


Mr.  C.  B.  Sumers  has  been  appointed  road  foreman  of 
engines  of  the  St  Louis  division  of  the  Toledo,  St  Louis 
k  Western.  Mr.  M.  Marea  has  been  appointed  road  foreman 
of  engines  of  the  Toledo  division. 


CATALOQS. 


Ill  wanrwo  roe  thesb  catauws  rLCiSE  loimoN  THIS  papbh. 

Valve  CnAnrs.— Tlie  LocomoUve  Appliance  Company,  Chicago, 
IIL,  in  their  catalog  No.  6  present  a  number  of  diagranu,  charts 
and  valve  motion  reiwrts  wliLcli  concern  the  advantages  of  tb« 
AUfrec-Kubbell  locomotive. 


Mir.  S.  M.  Dolan,  division  master  mechanic  of  the  Missouri 
Pacific  at  Baring  Cross,  Ark.,  has  been  transferred  to  the  new 
Bhopg  at  Sedalla,  Mo.,  Mr.  B.  B.  Stevens  has  been  appointed  to 
succeed  Mr.  Dolan  as  division  master  mechanic  at  the  Baring 
Cross  shops. 


HBAnxo  AppAaxtus.— Catalog  Ko.  186,  from  the  Americen 
Blower  Company,  Detroit,  Mich.,  is  devoted  to  their  "A.  B.C." 
Iioating  appojatus,  wliidi  is  adapted  for  beating  and  venUlating 
factotHcs  and  public  buildings  oad  for  the  dryhig  of  materiala  of 
all  kinds. 


NOHTHBHH  FoRoe  Blowms.— Tha  Northern  Electrical  Manufac- 
turing Compaaj-,  Madison,  Wis.,  have  Issued  a  small  leaflet.  No. 
146,  which  describes  their  electric  blowtrs  for  operating  forges. 
Tliese  blowers  are  made  In  several  different  sizes,  aud  arc  compact 
r-nd  sclf-coutalned.  . 


Rotary  Couvbrtebs.— Special  publication  No.  7038,  from  the 
Wcstiughoufe  E-lectric  i  Manufacturing  Coinpauy,  Pittsburg,  Pa., 
Is  devoted  to  Weatinghonse  rotary  converters,  and  corsiden  their 
disraeterislics  and  conitructioo,  with  very  complete  tostroctioas 
for  their  ercctton.  operation  and  care. 


Meiaujc  Packings.— The  United  States  iletallic  Packing 
Company,  Philadelphia,  Pa.,  have  issued  a  catalog  describing  their 
metallic  pttciciugs  for  locomotive  piston  rods  aud  valve  stems ;  it 
also  contaiiu  some  Items  concerning  their  care  and  maiotenaaee 
and  a  description  of  the  Golimar  bell  ringer. 


Ain-CootBD  Eixcnuo  Diinis. — Special  circular  Na  62,  Ivota  the 
Chiciigo  Pneumatic  Tool  Company,  Chicago,  describes  their  air- 
cooled  Duntley  electric  portable  drills,  and  also  contains  the  results 
of  several  lularcstlug  tests  which  were  recently  made  with  diScrest 
sites  of  those  di'ills,  in  wbicli  ordinary  twist  drills  from  96  to 
210-04  iu&  In  diameter  were  worked  to  the  limit  of  their  capacity. 


MULTlPLK  VoLTAOt. — The  AUis-Cbalmers  Company  have  just 
issued  bnlleLiii  No.  1044,  which  considers  tli«  Bullock  multiple 
voltage  system  of  control  for  variable  spued  tnotois.  Thia  system 
may  be  Ui>ed  with  either  three  or  four  wires,  and  the  advantages 
of  the  two  arrangements  are  briefly  considered.  In  addition,  con- 
sidcroblQ  space  is  devoted  to  a  comparison  of  the  different  variable 
speed  systems.  Bulletins  Nos,  1040  and  1045  are  devoted  to  the 
UuUock  polyphase  Induction  motors  and  their  construction,  and  to 
Bullock  rotary  converters. 


GiSHOLT  LAtnilS. — This  is  the  title  of  a  handsome  sod  very 
completely  illustrated  catalog  received  from  the  Giaholt  Machine 
Company,  which  describes  the  various  types  of  their  well-known 
turret  lathes,  and  illustrates  a  number  of  typlcsl  parts  used 
III  connection  with  various  classes  _of  machinery  which  may  be 
manufactiircu  on  tliese  latltes  to  considerable  jitlvantagc.  Their 
boring  mills  and  cniversol  too:  gruidera  are  also  briefly  described. 
This  is  a  separate  catalog  aud  is  not  intended  to  be  bound  with 
the  looee  leaf  bulletins  wbidi  they  issue  from  time  to  dme. 


EncTMCAD  Apparatus.— Special  publication  No.  7040,  from 
tho  Westinghouso  Electric  i  Manufacturing  Company,  Pittsborg, 
Pa.,  Is  devoted  to  W«tinghouse  railway  apparatus,  and  considers 
their  direct  current  and  single  phase  alttrnating  current  motofs. 
generatora,  railway  controlling  appllonces  and  the  Baldwln-West- 
ingbouse  electric  locomotives.  Circular  No.  1120- is  devoted  to 
their  railway  motor  No.  113  for  direct  current  service,  this  behig 
the  largest  cacacity  motor  which  has  been  used  for  passenger 
service.  Oircalar  No.  1123  considers  the  Westtoghouse  prepoyaent 
wnttmeteis, 

A  MABictD  AnvAifcc  IN  Locomotive  BonxE  VUintenakoc.— 
A  handsome  publication  with  this  tiUe  has  just  been  sent  out  by 
the  Keunlcott  Water  Softener  Company.  Railway  Exchange  Build- 
ing. Chicago.  It  contains  a  wprint  of  a  paper  read  before  the 
Western  Railway  Chjb  by  Mr.  A.  R.  Baymor,  Ass»tant  Chief  En- 
gineer of  the  Pittsburg  &  Ltk.  Erie  Railropd,  m  which  he  de- 
scribed  the  Rsymcr  boiler  water  changhig  d.vce  so  successfi.l;y 
r«l  on  that  road,  and  told  of  the  edvantages  which  were  b«ng 
^Sod  briu  «e  TbeKennicott  Company  announce  that  they 
£  iur"exdu.ive   manufacturing   and  selling   right,    nader 

rpa^t^  grsntcd  to  Mr.  ^^^J^Z^ZT"""" 
od>  employed  In  the  construction  of  this  device. 
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AUTOMATIC  BUT  TiaHTE5i>-a  Ii.LEit.-Fly«r  No  276.  from  the 
Crocker-Whe^kr    Company.   Ampere,   N.    J..   de«:ribes    »«'''>' 
desiened  »utojn«He  bait  tightening  attachment  for  their  »tanaaru 
form  L  motor,  whidi  may  be  u«e<J  wherever  the  liuited  duitance* 
bctweett  pulleys  requires  un  increased  belt  contact  on  the  piillej 
surfaces. 

jErrMJT  E^LECTBtc  Mine  LocOMonvEi.— Balletin  No.  10,  from 
tlie  Jeffrey  Manuf»auriDg  Company.  Columbus,  Obio.  1«  devoted 
to  the  Jetfroy  eloctric  locomotives  for  minea,  which  iacludu  tbe 
ordinary  tyyo  operatiD*  with  the  ovorlieaU  trolley  system,  the  Jeffrey 
jatucring  locomotives,  rack  rail  locomotives  and  ttoraee  battery 
locomotives.  Tbe  bulletiu  is  handsomely  Illustrated,  sliowing  both 
general  views  of  the  largo  line  of  locomotives  and  also  the  details 
of  soioe  of  tbe  more  important  features. 

Eleotjuc  Cabs.— The  moBt  handsome  catalog  ever  issued  by 
a  car  company  has  just  been  received  from  the  J.  Q.  Brill  Com- 
pany. Philadelphia,  and  presents  a  valuable  record  of  the  most 
modern  types  of  city  ond  interurban  electric  cai-s  and  trucks.  It  Is 
!•  by  14  ins.,  is  bound  in  cloth  and  contains  OO  pages.  Forty-five 
standard  cars,  representing  the  foremost  types  in  tbe  various  forma 
of  city  oad  interurban  service,  are  illustrated  and  described,  and, 
in  man;  cases,  the  most  important  features  are  illustrated  in  detail. 
Considerable  space  Is  also  devoted  to  the  general  and  detuil  cou- 
•tructlon  of  the  vnriouii  well-kuown  Brill  trucks.  The  last  few 
pages  ore  devoted  to  a  numlor  of  patent  car  specialties  which  this 
eomi>uuy  Is  prepared  to  tarnish,  la  addition  to  repair  and  supply 
pnrts  o(  all  kinds. 


Kknuicott  Wateu  Soptemeb  Compant. — This  coupaay.  of 
ailcogo,  announces  tiiat  they  have  recently  roceived  on  order  and 
are  at  prescBt  conetniciing  18  steel  (K.OOO-gallon  storngo  t;  uks  of 
the  Ilarriman  pattern,  tor  the  Union  Pacific  Railroad. 

SATETy  Car  Heaiino  i.<c  Lioiitino  Compaky.— This  company, 
of  IGO  Broadway,  New  York,  announces  Hint  Mr.  B.  V.  H.  Johnaon, 
general  ac'°t  of  the  couipauy  at  St  Louis,  lins  been  transferred  to 
IMilludelphIa  to  tnke  the  plnoc  o-f  Mr.  P.  S.  Bn\«tow,  dccuaaed,  and 
tlut  Mr.  Charles  B.  Adams  hits  been  aiipolntcd  to  iiicceed  Mr. 
Johnson. 


NOTES. 


Faus  Hollow  Stavbolt  Company.— Thin  company  of  Cuya- 
hoga  Falls,   Ohio,  nimoiinccs    that    they    Imvo    KccurcU   Mr.    F.    C. 

Lippert.  5054a  Bartmcr  avenue.  St.  Louis,  as  travcllDg  represeii- 
tativo  for  woetern  territory.  They  also  nniioiinrc  the  receipt  nf 
large  orders  for  shipment  to  the  American  ll&llroad  Company, 
Sou  Juan,  Porto  Rico,  and  to  Japan. 

0.  M.  DowAims  Company. — Tliia  company,  of  Syrncuse.  N.  Y., 
announces  that  Mr.  VV.  O.  WiUcoxaon.  of  20  Forty-second  Place, 
Clilcngo,  has  been  appointed  to  represent  them  iu  Cliicngo.  Also, 
tliat  Mr.  111.  P.  Cliafrcc,  formerly  pas-senger  car  foreman  of  the 
New  York  Cbnlrftl  nt  the  West  Albnny  slioi*.  has  been  appointed 
Co  represent  them  in  the  East  and  will  bo  located  at  Now  York. 


MiLLiMO  AIacuihes  and  Cuttbu  (iiuWDEns. — The  CincinnntI 
Milling  Macbino  Company,  Cincinnati,  Ohio,  are  sending  out  a 
now  lOO-pugo  catalog  of  standard  G  x  0  size.  This  Is  one  of  the 
luoct  complete  treatises  en  milling  machines  that  boa  come  to 
our  notice,  and  la  addition  to  a  very  completely  illustrated  do- 
scriptiuu  of  the  important  details  of  the  Cincinnati  milleri,  con. 
tnius  photographs  and  specitications  of  their  various  machines, 
and  also  devotes  considerable  space  to  the  application  of  electric 
motors  and  to  the  attachments  which  they  are  prepared  to  fur- 
ni.sh  for  use  with  their  miUew.  It  also  contains  Severn:  speed 
tables  for  high  speed  steel  cuttei-s,  and  os  these  have  been  very 
carefully  developed  should  prove  of  special  value  to  those  who 
are  using  these  cutters. 

Gor,o  Gar  Heatlno  St.  Liohtikg  OoitPAwr.— Wb  have  just 
received  from  tbe  Gold  Car  Heating  and  Lighting  Company, 
New  York,  a  handsome  catalog,  0  by  12,  cloth  bound,  containing 
123  pages.  A  careful  study  shows  that  a  number  of  improve- 
ments have  been  made,  both  in  their  steam  heating  apparatus 
and  the  electric  haoters.  One  of  tbe  most  Important  Improve- 
ments Is  an  Improved  temperature  rtgulator,  which  affords 
perfect  control  of  the  temperature.  This  device  Is  very  simple, 
comiwct,  durable  and  '  incxpen.»ive  and  may  be  applied  to  any 
modern  heating  appnratjB.  It  has  been  thoroughly  tested  dur 
ing  th«  past  winter  with  very  gratifying  resulu.  A  list  of 
256  railways  which  use  the  Gold  devices  is  presented  and 
copies  of  a.  few  of  the  many  letters  of  approbation  which  have 
been  received  are  reproduced.  Nearly  40,000  care  and  loco- 
motives are  equipped  with  the  Gold  heating  apparatus.  The 
catalog  is  very  complete  and  should  be  in  the  bands  of  all  thode 
who  are  interested  iu  car  heating,  as  it  forms  a  valuable 
contribntioa  to  the  literature  on  this  subject. 


Wm.  B.  Scaife  i  Sons  Company. — Tliia  company  of  PltUburg. 
Pa.,  announces  tlmt  they  Imvc  conttncta  tor  a  Inrry  trcMtle  of  stcc) 
coiistruclion  for  the  Colonial  Coke  Company  in  Fayette  Couuty, 
Pn.,  and  also  for  the  structural  steel  and  plate  work  of  a  n<»w 
blast  furnace  for  the  Dunbnr  Furnace  Company,  Umibar,  Pa.  Tin 
Washington  Conl  &  Colte  Company  have  cimtriictcd  with  them  for 
the  structnnil  steel  for  n  largo  power  plant  at  Stiir  Junction,  Pa. 


Phatt  &  WiniNEV  Company. — It  is  aunnunccd  that  this  com- 
pany has  purchnMed  a  phiut  In  Duudna,  Ontario,  for  the  manu- 
frtcmro  of  their  full  line  of  small  tooln — taps,  rcnmcrs,  ralllirg 
cutters,  punches,  (lies,  etc.  TItc  building  is  ii  modern  structure 
and  the  power  plant  is  alronily.  iu  place.  The  machinery  cquip- 
uiQut  is  being  gotten  ready  at  Ilartfcird,  and  will  bo  sent  there  and 
operations  begun  immediately.  The  plapt  will  also  Include  o 
di'iiortmcut  for  manufacturing  a  full  lino  of  twist  drilht,  an 
uh(l>orate  equipment  of  special  machinery  having  been  gotteu  ivuily 
Cur  the  purpoHe.  The  location  of  the  factory  is  near  that  of  the 
.Tohn  Bertram  ic  Sons  Company,  which,  as  has  been  nnnounccd, 
wna  recently  purchased  by  the  Nilea-Bemont-Pond  Company  . 


NuRruEttN  Et.ECTM(:Ai,  ilANUFAOTuniNo  Company. — Tbe  manu- 
facturers who  plan  the  application  of  the  motor  drive  to  machines 
and  maclilno  tools  arc  often  unable  to  make  satisfactory  progress 
with  the  work  l)v<'aiisc  of  the  lack  of  Infornatlon  nocossary  to 
enable  the  electrical  mnmifncturer  to  bid  on  suitable  machines. 
For  the  electrical  manufacturer  usually  follnwH  a  request  Cor  quo- 
tations with  a  request  for  complete  and  detailed  Information 
regarding  the  motor  equipment  needed.  Tlie  Nortliom  Electrical 
Manufacturing  Company,  MadiHon,  Wis.,  is  ablo  to  send  the  pur- 
chaser quotations  on  Northern  motors  for  application  to  macliines 
and  machine-tool  drives  upon  learning  of  the  clous  of  work  to  bo 
accomplished  and  the  voltogo  of  the  power  circuit  from  which  the 
current  is  to  be  taken.  It  hna  had  extonsivo  exporicnco  la  opplying 
motor  drives  In  all  kinds  of  manufocturinir  plants  for  Increased 
output  and  is  u-sually  able  to  determine  upon  iho  proper  sort  of 
motor  equipment  to  bo  applied  upon  learning  of  the  conditions. 


Auehican  Watb*  SorraNEa  Co. — This  company  of  Phila- 
delphia, report  orders  tor  water  softening  and  purifying  plar.rx 
from  the  Florida  East  Coast  Ry.,  and  the  Detroit,  Toledo  &  Iron- 
ton  By- 


Amtrican  Bloweb  Company. — This  company  of  Detroit,  Mich., 
reports  that  among  other  large  orcsrs  they  have  received  one  for 
the  complete  iheatlng  opparatus  for  the  new  Allegheny  shops  of 
the   Pennsylvania   Lines   West. 

General  Elictiuo  Company  Awards  at  Pobtiand  Exposi- 
tion.— This  company  announces  that  they  have  received  a  gold 
meda!  for  the  best  exhibit  in  tbe  electrical  departiaeitt,  and,  in 
addition  to  this,  they  have  been  awarded  10  other  gold  medals  for 
rarlous  features  of  their  exhibit. 


Morse  CitAi.f  Company. — The  rapidly  increasing  business  of 
this  company  has  uoccssitatcd  the  building  of  a  large  new  plant 
at  Ithaca,  N.  Y.,  which  will  be  operated  In  conjunction  with  the 
present  factory,  situated  at  Trnmcnsburg,  N.  Y.  Tho  main  build- 
ing, which  will  contain  the  general  offices,  will  be  04  x  303  ft.  and 
three  stories  in  height.  The  first  floor  will  be  used  for  tbe  .ma- 
chine shop.  The  other  buildings  to  bo  provided  will  be  one  story 
in  height  and  their  general  dimensions  are  as  follows:  Foundry, 
68  I  1,35  ft.;  forgo  «hop,  30  x  80  ft.;  pattern  shop,  82  i  28  ft; 
powerhouse,  105  x  40  ft.  Stool  'ond  concrete  construction  hss 
been  used  thro\ighout  and  everything  has  been  done  to  provide  for 
an  equipment  in  keeping  with  advanced  machina  shop  practice. 
Gear  cutters,  boring  mills,  lathes  and  genera!  plant  equipment 
to  the  amount  of  $50,000  will  bo  installed,  a  greater  portion  of 
which  has  already  been  purchased.  The  machine  shop  will  be 
equipped  with  10-toi>  electric  traveling  cranes.  The  foundry  wilt 
b«  equipped  with  electric  cranes  of  16  tons  capneity,  having  a  span 
of  50  ft 
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EAST  MOLINE  LOCOMOTIVE  SHOPS. 


Rock  Island  System. 


II. 


POWER  HOUSE. 


The  power  house  is  located  centrally  with  regard  to  the 
locomotive  and  car  departments,  and  is  equipped  to  furnish 
i>ower  for  both  of  them,  although  it  will  probably  be  some 
time  before  the  car  department  is  installed.  Careful  pro- 
vision has  been  made  to  avoid  the  necessity  of  a  shutdown, 
flue  to  the  failure  of  any  of  the  machines  or  equipment.  The 
building  is  large  enough  to  accommodate  a  considerable  in- 
crease of  equipment  and,  if  necessary,  can  be  extended  to  the 
north.  Due  to  the  use  of  a  conveyor  for  coal  and  ashes  and 
to  the  Green  chain  grates,  the  boiler  room  presents  a  very 
clean  and  neat  appearance.  Mechanical  draft  is  used  in  place 
of  the  usual  high  chimney,  and  the  induced  draft  plant  used 
in  connection  with  an  economizer  is  not  only  very  efficient, 
but  is  less  expensive  than  the  ordinary  arrangement  where 
a  high  chimney  is  used.  Although  a  low  grade  of  Illinois 
coal  is  burned,  the  stokers  and  draft  may  be  so  nicely  regu- 
lated that  no  smoke  escapes  from  the  chimney.  As  the  ex- 
haust steam  is  used  for  heating  the  shops,  the  engines  are 
run  non-condensing.  Direct  current  at  230  volts  is  provided 
for  the  cranes,  heating  fans  and  constant  speed  machine  tool 


motors.  For  the  variable  speed  machine  tool  motors  and  the 
lighting,  current  at  230  volts  and  115  volts  is  furnished  by  a 
three-wire  system,  the  two  voltages  being  obtained  by  a 
Bullock  balancer  set.  As  the  pumping  station  is  located  al- 
most two  miles  from  the  power  house,  the  first  cost  of  wire 
for  transmitting  the  direct  current  would  be  excessive,  and 
an  inverted  rotary  converter  and  a  static  oil-cooled  trans- 
former in  the  power  house  transform  the  direct  current  into 
alternating  current  at  2,300  volts.  The  plant  is  to  be  com- 
mended for  its  completeness,  its  economical  operation,  the 
guards  which  are  provided  to  prevent  the  necessity  of  a  shut- 
down due  to  accidents,  and  the  provision  for  future  exten- 
sions. 

Building. — The  power  house  has  concrete  foundations,  brick 
walls  and  a  gravel  roof  supi)orted  on  steel  trusses.  The  roof 
construction  is  the  same  as  used  on  the  other  buildings,  and 
is  described  on  page  392.  The  basement  is  9  ft.  high,  and 
in  addition  to  the  stairway  leading  to  the  engine  room  haa 
an  outside  stairway  of  concrete.  The  main  floor  is  of  con- 
crete supported  by  cast  iron  cofumns  and  steel  beams.  The 
power  house  lies  about  60  ft.  to  the  north  and  95  ft.  to  the  east 
of  the  store  house.  It  is  154  ft.  2  ins.  by  104  ft.  7  ins.,  and  is 
divided  longitudinally  by  a  brick  wall  into  a  boiler  room  and 
an  engine  room,  each  49  ft.  10  ins.  wide.  On  the  west  is  an 
addition  45  ft.  by  27  ft.  6  ins.,  containing  the  induced  draft 
apparatus,  and  on  the  south  is  an  addition  18  ft.  by  33  ft, 
through  which  the  coal  supply  track  runs;  below  this  track 
is  the  coal  hopper,  and  above  is  the  ash  hopper  used  in  con- 
nection with  the  coal  and  ash  conveyor.  The  height  from  the 
floor  to  the  roof  truss  in  the  engine  room  is  30  ft.  The  engine 
room  is  equipped  with  a  10-ton  overhead  traveling  crane 
which  is  oi)erated  by  hand.  The  interior  finish  of  the  boiler 
room  is  a  dark-red  pressed  brick.  The  engine  room  Is  finished 
in  buff-colored  pressed  brick,  with  a  wainscoting  of  white 
enamel  tile  7  ft.  high,  with  a  baseboard  and  coping  of  dark 
green.  The  machinery  is  painted  dark  green,  and  the  engine 
room  thus  presents  a  very  neat  and  handsome  appearance. 

Boilers  and  Stokers. — Six  300-h.p.  Babcock  &  Wilcox  ver- 
tical header  type  boilers  are  set  in  three  batteries  of  two  eacB 
with  their  backs  10  ft.  from  the  dividing  wall.  The  furnaces 
are  8  ft.  in  height,  measured  from  the  floor  line  to  the  bot- 
tom of  the  header.  This  extra  height  is  specially  valuable  in 
providing  a  large  combustion  chamber  for  highly  volatile 
fuels.  The  boilers  carry  150  lbs.  of  steam,  and  are  equipped 
with  Green  chain  grates.  Two  additional  boilers  are  to  be 
added,  as  indicated  by  the  dotted  lines  in  the  drawing,  and. 
If  necessary,  a  boiler  may  be  added  at  each  end  of  the  row. 
The  piping  is  so  arranged  that  these  additions  may  be  made 
without  interruption  to  the  service.  The  breeching  is  lined 
with  firebrick,  and  is  carried  on  columns  along  the  dividing 
wall,  leaving  a  pasageway  underneath  it,  and  sufficient  room 
between  it  and  the  boilers  for  a  man  to  work  around  or  to 
enter  the  manholes  In  the  back  of  the  drums.  The  passage- 
way to  the  engine  room  leads  between  the  boilers  at  the  cen- 
ter of  the  room.  The  Green  chain  grate  stokers  are  driven 
by  two  6-h.p.  engines  located  in  the  basement. 

Economizer. — Directly  above  the  passageway  to  the  engine 
room  is  the  economizer  chamber,  which  is  supported  on  cast 
iron  columns.  This  chamber  is  divided  by  a  brick  partition 
into  two  unequal  flues,  the  larger  of  which  contains  a  Green 
economizer.  The  other  is  4ised  as  a  by-pass  when  the  econo- 
mizer is  being  cleaned  or  repaired.  The  economizer  consists 
of  60  sections  of  10  tubes,  arranged  in  groups  of  20  sections 
each,  making  a  total  of  600  tubes,  with  a  heating  surface  of 
7,200  sq.  ft.  The  tubes  are  of  cast  iron,  9  ft.  long,  and  are 
cleaned  automatically  with  Green  patent  beveled  scrapers. 
By  means  of  dampers  in  the  breeching  at  either  side  of  the 
entrance  to  the  economizer  either  battery  of  boilers  may  be 
cut  off.  Spouts  with  tight-fitting  covers  project  downward 
from  the  economizer  chamber,  and  bags  are  tied  over  them 
to  collect  the  soot,  which  is  swept  down  when  the  economizer 
tubes  are  cleaned,  thus  pi  eventing  the  dirt  from  getting  out 
into  the  room.    The  temperature  of  the  feed  water  is  abost 
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200  deg.  as  it  enters  the  economizer  and  275  deg.  as  it  leaves. 
Induced  Draft  Apparatus.— The  induced  draft  a|)parat»is 
consists  of  two  exhaust  fans,  12  ft.  in  diameter  and  G  ft.  wide, 
driven  by  12  by  12-in.  longitudinal  single  cylinder  engines 
built  by  the  Buffalo  Forge  Company.  The  speed  of  the  en- 
gines is  regulated  by  Foster  regulating  valves.  Either  of 
these  fans  is  of  sufficient  capacity  to  handle  all  the  gases 
from  the  complete  boiler  equipment,  and  dampers  are  pro- 
vided to  cut  off  whichever  fan  is  not  in  use.  The  stack  is 
of  steel,  GO  It.  high  and  7  ft.  8  ins.  inside  diameter.  The  first 
cost  of  the  steel  stack,  induced  draft  apparatus  and  econo- 
mizer combined  is  just  about  the  same  as  the  first  cost  of  a 
brick  chimney  for  a  plant   of  the  same  size,  and  the  saving 


due  to  the  use  of  the  economizer  is  considerably  larger  than 
I  he  cost  of  operating  the  induced  dra-ft  apparatus,  so  that  a 
net  saving  results  from  the  use  of  this  system. 

Coal  and  Ash  Conveyor. — The  arrangement  of  the  coal  and 
ash  conveying  machinery  is  clearly  shown  in  the  longitudinal 
cross-sectional  view  through  the  boiler  room.  The  coal  is 
delivered  directly  from  hopper  cars  to  a  hopper  just  above 
the  steam-driven  coal  crusher,  and  after  passing  through  the 
crusher  is  conveyed  to  overhead  storage  hoppers  by  a  C.  W. 
Hunt  &  Company  conveyor,  which  has  a  capacity  of  50  tons 
of  coal  per  hour.  Each  boiler  has  a  storage  bin  of  32  tons' 
capacity. 

The  conveyor  also  carries  the  ashes  from  the  ash  pits  to  a 
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hopper  located  in  the  wing  and  over  the  coal  hopper,  so  that 
the  hopper  car,  when  it  has  been  emptied  of  its  load  of  coal, 
may  be  filled  with  ashes.  The  engine  which  drives  the  con- 
«reyor  is  located  above  the  economizer.  Steam  is  used  in 
preference  to  electricity  as  a  motive  power  for  the  crusher 
and  conveyor,  as  occasions  may  arise  when  it  is  desired  to 
handle  coal  or  ashes  when  the  generators  are  not  running 
and  also  because  in  case  of  stalling  the  motor  would  be 
liable  to  injury  vhtle  the  engine  would  simply  slow  down 
and  stop. 
Boiler  Feed  Pumpt. — Two  Worthingtot   Admiralty   boiler 


feed  pumps,  10  and  7  by  10,  are  installed  on  either  side  of 
the  passageway  between  the  boilers.  They  are  arranged  lo 
draw  from  the  Webster  vacuum  heater  tank,  to  which  is  sup- 
plied both  fresh  feed  water  and  condensed  water  brought  back 
from  the  heating  system  by  two  Marsh  vacuum  pumps  10 
and  12  by  12.  This  heater  also  receives  the  water  from  the 
inter-coolers  of  the  air  compressors  and  from  the  water-cooled 
bearings  of  the  induced  draft  fans.  The  feed  pumps  deliver 
water  to  the  boiler  feeding  header  through  the  economizer; 
a  by-pass  is  provided,  however,  in  case  the  economizer  is  out 
of  service. 
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•_"(Mt  i|f4.  as  it  fiitfis  liw  (•«  onoiiii/^  r  aini  -~'<  il«;n.  as  i(  Icaws. 
tn<liu*il  liiaft  .\i>i,aiatiis.  Tlif  iinlut  td  ilr.ifl  appiiiai  u; 
<  ousisis  of  two  »v\haiist  fans,  1 1;  li.  in  iliaiiiii<r  aii«l  •!  ft.  wnlf 
»lriv»'n  liv  \-  l)>  \'1\\\.  ItMuiimliiial  siimlf  (>liinh'r  ciiiiiiics 
hiiilt  t»>  Ihf  hiitTal«>  r«)r«f  Cntiiiiaiiy.  'Iln'  s|Mft|  of  llic  <  11 
t:iii»'S  is  i«'i;uial<i|  !>>  Kosirr  leuulai  iiii;  valves.  iOiliwr  «if 
ilnse  fans  is  of  siitfi(lt'iil  capat  iiy  to  liaaillc  all  ihc  j;asi'S 
from  the  c'oui|»U't»'  itoiliT  «fpiipm< m,  and  ijanipprs  ar.'  pio- 
vi«l«')J  to  riit  off  vvlii»lu'vi'r  fan  i>  hdI  in  nse.  Tln'  slark  i-< 
of  sl«-«l.  •;••  fi.  liisih  and  7  ft.  s  ins.  insidf  dianifltT.  Thf  first 
lost  of  llu'  sli'd  yiatk.  Indiicfd  draft  apparatus  and  eioiio- 
niizer  »«Mnl'in«'d  is  just  aKont  tlH>^  same  as  the  liist  rosl  of  a 
brirk   «liiinne>    foi    a    plaiit    of  the  Siiine  size,  and    tin-  savini; 


due  to  I  lie  use  of  tile  ecoiiollli/.er  is  rollsiderablv  lar.^er  I  hall 
tlie  eosi  of  operaiini;  the  iiidueed  draft  apjiaraliis.  so  thai  :v. 
iiei    savinu   r<  suits  from    llie   use  of   tiiis  system. 

i'uiti  ami    Xsii  Ciiiiiii/"!-. — Thf  arran.neiiieiit   of  tlie  enal  an'l 
asli  eonveyini;  tiiailiiner\    is  elearly  sliown   in   lli<-  lonyiludinal 
irdss-seelional    view    tliroiiijh    tlie    lj<jiler    rootii.     The    <»)al    i- 
ilejivered   diieelly    from    liopper  ears   to   a    liopper  jttst  aJ).i)ve 
the  steam  driven   <oal  cru.sher,  and  after   passini^  Ihroiiiih  thi"-^ 
crusher   is  roiive>ed   to  overhead   slora,i::e  lioppers  by  a   C   ^^ 
Hunt    &  Company   conveyor,   which    lias  a  tapacity   of  r»l)   ton- 
of  coal    per   hoHif.      Hach    Ixdler   has  a   storaue   Idn    of  '\-   ttin> 
<  apiicity. 

The  (oiiveyor  also  carries  the  ashes  from  Hip  ash   pits  to  a 


ln:(KMRKi:.   1!MKj. 


a.mi:ki("an  en(;i\kki:  and   uailiioad  .joirxai.. 


i::i 


hopper  looated  in  the  wing  and  over  the  coal  hopper,  so  that 
the  hopper  <ar,  when  it  has  been  emptied  of  its  load  of  coal, 
may  be  filled  with  ashes.  The  engine  which  drives  the  con 
»'eyor  is  located  above  the  economizer.  Steam  is  used  in 
preference  to  electri«ity  as  a  motive  power  for  tho  cruslwr 
and  conveyor,  as  occasions  may  arise  when  it  is  desired  to 
handle  coal  or  ashes  when  the  generators  are  not  nmning 
and  also  because  in  case  of  stalling  the  motor  would  he 
liable  to  injury  iriiie  tbe  engiae  would  simply  siow  down 
and  stop.  ■■■  ■.;'■"^-'^^■■■■' •"■■■'^••'  ■   -  •";-.-•  •■■.■.:-■■•./.••■;■■■' •■■.•••^-- •■.:•■ 

Boiler   Feed   I'limiis. — Two    Worthingtoc    Admiralty    boiler 


feed  pumps,  W  and  7  by  10,  are  installed  on  either  side  of 
the  passageway  between  the  boilers.  They  are  arrangc<l  lo 
draw  from  the  Webster  vacuum  heater  tank,  to  which  is  su|»- 
plied  l)Oth  fiesh  feed  wafer  and  condensed  water  brought  ba«*k 
from  the  heating  system  by  (wo  Marsh  vacuum  pumps  !<• 
and  12  h>y  12.  This  heater  also  receives  the  water  from  the 
inter-coolei-s  of  the  air  compressors  and  from  the  water-<oole«J 
bearings  of  the  induced  draft  fans.  The  feerl  pumps  deliver 
water  to  the  l)oiler  feeding  header  through  the  economizer; 
a  b> -pa.ss  is  provided,  however,  in  cast  the  e<onomizer  is  out 
of  service.  ;•;,.. 
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Piping. — The  arrangement  of  the  piping  is  clearly 
shown  in  the  cross-sectional  views  of  the  power 
house.  The  steam  pipes  from  each  boiler  are  8  ins. 
in  diameter,  and  have  a  riser  of  about  10  ft.  and  a 
droi)  to  the  header.  The  header  is  12  ins.  in  diam- 
eter, and  is  supported  on  a  platform  which  extends 
along  the  partition  wall  on  the  boiler  room  side. 
The  steam  piping  to  the  engine  is  7  ins.  in  diameter, 
and  has  a  long  sweep  of  8  ft.  6  ins.  radius.  A  separa- 
tor is  located  directly  above  the  cylinders.  The  main 
exhaust  pipe  is  24  ins.  in  diameter,  is  laid  along  the 
basement  floor,  and  has  a  branch  to  the  feed  water 
heater.  All  high-pressure  piping  is  fitted  with  the 
Holly  return  loop  system  for  handling  the  condensa- 
tion. •;".•:■-.:"   -  •■-- '^  ■  ■■' '^ 

Engines. — The  engines  are  direct  connected  to  the 
generators,  and  are  Buckeye  heavy  duty  class  B 
cross  compounds,  and  are  run  non-condensing  under 
150  lbs.  steam  pressure.  Space  for  an  additional  en- 
gine and  generator  is  provided  as  shown  by  the 
dotted  lines  on  the  floor  plan.  The  larger  one  is 
20  and  36  by  33,  and  operates  at  130  r.p.m.  It  is 
rated  at  800  h.p.,  has  a  2  per  cent,  speed  regulation 
from  no  load  to  full  load,  and  has  a  guaranteed  steam 
consumption  at  economical  range  of  19  lbs.  per  horse 
power  hour.  The  smaller  engine  is  1514  and  26I2 
by  27,  and  operates  at  150  r.p.m.  The  nominal  rat- 
ing is  400  h.p.;  it  has  a  2  i»er  cent,  speed  regula- 
tion from  no  load  to  full  load,  and  a  guaranteed 
steam  consumption  of  21    lbs.  per  horse  power  hour. 

Oiling  System. — The  oiling  system  is  of  the  J.  H. 
Siegrist  automatic  type,  and  is  operated  by  four 
smaJi  Worthington  pumps.  Two  of  these  pumps  sup- 
ply a  line  of  piping  for  cylinder  lubrication  under 
ir»5  lbs.  pressure,  and  two  supply  another  line  of  pip- 
ing for  engine  oil  under  40  lbs.  pressure.  In  each 
case  one  of  the  pumps  is  a  reserve  unit.  In  case  the 
pump  furnishing  the  cylinder  oil  should  get  out  of 
order  and  the  pressure  in  the  line  be  reduced,  it 
would,  of  course,  be  noticed  before  any  damage  could 
be  done.  In  the  case  of  the  engine  oil,  however,  con- 
siderable damage  might  result  before  the  stopping  of 
the  pump  would  l)e  noticed,  and  therefore  the  gauge 
for  this  line  of  piping  is  so  arranged  that  when  the 
pressure  falls  to  10  lbs.  an  electric  contact  will  be 
made  and  an  electric  alarm  bell  will  ring. 

Generators. — ^The  generators  were  made  at  the 
Fort  Wayne  Electric  Works  under  contract  with  the 
General  Electric  Company,  and  are  of  the  M.  P.  L. 
type,  direct  current  and  direct  connected.  The  larger 
one  is  a  10  pole,  500  k.w.,  130  r.p.m.,  250-volt  ma- 
chine, with  a  vertically  split  frame.  The  smaller 
one  is  a  10  pole,  250  k.w..  150  r.p.m.,  250-volt 
machine.  They  are  guaranteed  to  operate  at  the  full 
rated  load  continuously  with  a  rise  in  temperature 
above  the  surrounding  air  not  exceeding  35  deg.  C. 
on  the  armature  and  field  coils  and  40  deg.  C.  on  the 
commutator.  With  the  current  increased  50  pei 
cent,  at  the  rated  voltage,  making  a  50  per  cent, 
overload,  the  generator  will  operate  for  two  hours 
with  an  increase  in  temperature  not  exceeding  55 
deg.  C.  in  any  part  of  the  machine.  They  will  carry 
a  momentary  overload  of  100  per  cent,  without  in- 
jury. Space  is  provided  for  an  additional  500  k.w. 
unit. 

Balancers. — Two  Bullock  balancers,  one  of  them  a 
reserve  unit,  and  each  of  25  k.w,  capacity,  furnish 
the  two  voltages  for  the  three-wire  system. 

Air  Compressors. — Two  class  "G.  C."  Ingersoll- 
Sargeant  air  compressors  are  provided.  They  are 
cross  compound,  steam-driven  and  non-condensing. 
The  steam  cylinders  are  18  and  30  ins.  in  diameter, 
while  the  air  cylinders  are  I614  and  26»/4  ins.  in  di- 
ameter, with  a  24-in.  stroke.   The  steam  pressure  is 
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150  lbs.  and  the  air  pressure  100 
lbs.  The  normal  speed  of  the  ma- 
chines is  90  r.p.m.,  at  which  they 
each  have  a  free  air  capacity  of 
1,274  cu.  ft.  per  minute.  The  in- 
take pipe  which  delivers  the  cold 
air  from  the  outside  is  12  ins.  in 
diameter.  The  compressors  dis- 
charge into  a  main  air  receiver,  C6 
ins.  by  16  ft.,  located  in  the  base- 
ment, and  from  this  receiver  an 
8-in.  air  main  leads  to  the  shops. 

Pumps  and  Accumulator. — At  the 
north  end  of  the  engine  room  are 
two  compound  Worthington  duplex 
steam-driven  pumps  with  14  and 
20-in.  steam  cylinders,  3V{;-in. 
plunger  and  15-in.  stroke,  each  hav- 
ing a  capacity  of  150  gals,  of  water 
per  minute,  delivered  at  a  pressure 
of  1,500  lbs.  per  sq.  in.  The  hy- 
draulic accumulator  is  of  the  ordi- 
nary vertical  plunger  type,  with  a 
ram  12  ins.  in  diameter. 

Pure  water  is  obtained  for  the 
hydraulic  system  and  for  drinking 
purposes  from  a  well  just  east  of 
the  power  house.  It  is  pumped  by 
a  triplex,  double-acting  Deane  10- 
h.p.  electric  pump,  located  in  the 
basement,  and  having  a  rapacity  of 
200  gals,  per  minute. 

Water  Supply  and  Fire  Protec- 
tion.— The  water  supply  is  obtained 
from  the  Mississippi  River.  The 
pumping  station  is  located  9,600  ft. 
from  the  power  house,  400  ft.  from 
the  river  and  750  ft.  from  the  end  of 
the  intake  pipe.  It  i»  a  neat  build- 
ing of  dark-red  brick,  20  by  40  ft., 
with  a  slate  roof.  It  contains  two 
Deming  triplex  pumps,  each  having 
a  capacity  of  750  gals,  per  minute. 
One  of  these,  which  is  a  reserve 
unit,  is  driven  by  a  direct  con- 
nected 60-h.p.  Otto  gasoline  engine; 
the  other  one  is  driven  by  a  2,180- 
volt  General  Electric  50-h.p.,  3- 
phase,  25-cycle  induction  motor. 
The  alternating  current  is  secured 
from  an  inverted  50-k.w.  General 
Electric  rotary  converter,  which  ia 
located  at  the  power  house,  and  de- 
livers the  alternating  current  at  25 
cycles  to  a  static  oil-cooled  trans- 
former, which  steps  it  up  to  2,300 
volts.  The  Intake  water  main  Is  12 
ins.  in  diameter,  while  the  main 
to  the  plant  Is  10  Ins.  In  diameter. 
The  water  is  delivered  to  two 
tanks,  each  of  100,000  gals,  capa- 
city. One  is  a  high-service  tank, 
and  Is  elevated  108  ft  and  furnishes 
water  for  flre  protection  and  for 
washing  boilers.  The  low-service 
tank  Is  elevated  20  ft.,  and  furn- 
ishes sufficient  pressure  to  distri- 
bute water  over  the  plant.  By 
means  of  valves,  which  may  be 
operated  from  the  power  house,  the 
low-service  tank  may  be  cut  out 
and  the  high-pressure  tank  may  be 
connected  to  the  low-pressure 
mains,    thus    increasing   the    preg- 
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sure.  The  more  important  fire  hydrants  are  on  the  high- 
pressure  line,  but  a  number  of  fire  hydrants  are  on  the  low- 
pressure  line,  and  in  case  of  fire  the  low-pressure  tank  is  cut 
out  and  the  high-pressure  tank  is  connected  to  the  low-service 
line. 

A  Fairbank-Morse  Underwriters'  fire  pump,  capable  of  de- 
livering 1,500  gals,  per  minute  or  G\<i  in.  streams  at  100  lbs. 
pressure,  is  located  in  the  southwest  corner  of  the  power 
house  basement.  Water  is  obtained  dli'ect  from  supply  main 
from  the  pumping  station  with  the  low-service  tank  connected 
as  a  reservoir  on  the  pump  intake.  The  discharge  is  con- 
nected direct  to  a  12-in.  service  main.  In  addition  to  this 
the  storehouse  is  provided  with  a  sprinkler  system,  which, 
))y  an  arrangement  of  check  valves,  is  constantly  under 
pressure  from  the  high-service  tank,  and  is  automatically 
put  on  fire  pressure  when  underwriters'  pump  is  in  opera- 
tion. In  case  of  fire  it  is  necesary  to^  operate  but  two  valves 
to  put  the  entire  water  system  under  fire   pressure.     Steam 


the  motor,  thereby  maintaining  better  regulation  than  by  the 
customary  method  of  armature  control.  A  variation  of  10  per 
cent,  in  the  speed  of  the  pump  will  produce  a  variation  of  3 
to  1  in  its  output. 

Heating  System. — The  exhaust  steam  is  used  for  heating  the 
buildings,  the  Webster  vacuum  return  system  being  employed 
in  connection  with  the  Sturtevant  sj'stem.  This  subject  will 
be  considered  in  detail  in  connection  with  the  descriptfon  of 
the  equipment  of  the  various  buildings. 

Switchboard. — The  electrical  load  is  divided  into  five  classes 
of  service  supplied  by  eight  feeders,  as  follows:  cranes,  185 
k.w. ;  heating  fans,  245  k.w. ;  constant  speed  machine  motors, 
415  k.w.;  variable  speed  machine  motors,  175  k.w.;  lighting 
(4  feeders),  189  k.w.;  total,  1,209  k.w.  Of  these  the  first  three 
are  two-wire  230-volt  lines,  and  the  last  two  are  three-wire 
230-115-volt  lines.  The  main  switchboard  has  twelve  panels, 
assigned  as  follows:  2,  generators;  1,  totalizing;  1,  cranes 
and   heating  fans;    1,   constant   speed   motors    (to  also  carry 
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for  operating  the  pump  is  taken  from  the  south  end  of  main 
steam  header  in  boiler  I'oom,  and  delivered  to  pump  through 
a  5-in.  direct  separator.  The  pump  is  controlled  by  a  Fisher 
governor.  The  water  works  system  was  installed  by  the 
Otto  Gas  Engine  Company,  Chicago. 

Hot  Water. — Hot  water  at  210  deg.  Fahr.  is  supplied  from 
the  Webster  feed  water  heater  to  all  the  buildings.  The  out- 
going lead  Is  2%-ln.  pipe,  and  from  the  end  of  each  branch 
a  %-in.  pipe  leads  to  a  1-In.  main  return  pipe.  The  pressure 
is  about  40  lbs.  A  circulation  is  maintained  in  the  loops, 
thereby  giving  hot  water  at  any  point  iramediately  upon 
opening  the  valve.  This  is  done  by  a  three-stage  Lawrence 
centrifugal  pump,  located  in  the  basement,  and  driven  by 
a  compound  wound  10-h.p.  General  Electric  motor,  which  op- 
erates continuously.  The  water  pressure  is  determined  by 
Ihe  quantity  of  the  discharge,  and  to  keep  the  pressure  con- 
stant and  thus  keep  the  water  circulating  it  is  necessary  to 
automatically  regulate  the  speed  of  the  pump.  A  solenoid 
governor  varies   the   resistance   in   the   shunt-field   circuit    of 


wood-working  machinery  later);  2,  balancer:  1.  three-wire 
variable  si>eed  motors;  4,  three-wire  lighting.  The  load  fac- 
tors for  maximum  current  demand  on  the  various  feeders 
were  allowed  as  follows:  Cranes,  800  amperes  (arbitrarily 
determined);  heating  fans,  WO  per  cent.,  rated  capacity;  con- 
stant speed.  75  per  cent,  rated  capacity;  variable  speed,  C5 
per  cent.,  rated  capacity;  lighting,  100  per  cent.,  rated  ca- 
pacity. 

The  lighting  and  variable  speed  motors  are  on  the  three- 
wire  system  and  feed  from  the  same  balancer.  Considerable 
trouble  has  been  experienced  in  keeping  the  feeders  balanced 
so  as  to  avoid  a  fluctuation  in  the  lights  caused  by  the  starting 
and  stopping  of  the  motors.  To  overcome  this,  the  neutral 
bar  bus  has  been  divided  in  two  sections,  one  for  lighting  and 
the  other  for  variable  speed  motors.  A  switch  is  provided 
on  the  rear  of  the  switchboard,  so  that  the  two  sections  may 
be  connected  together  as  one.  With  this  arrangement  one 
balancer  is  used  for  the  lighting,  while  the  other  takes  care 
of  the  variable  speed  motors.     Through  the  day,  with  a  small 
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150  ll).s.  and  Ihc  air  pressure  100 
ll>s.  Tho  noriDal  speed  of  the  iii;i- 
chines  is  90  r.p.m.,  at.  which  they 
each  have  a  free  air  capacity  of 
1,1171  cu.  ft.  per  minute.  The  in 
lake  pipe  which  delivers  the  cold 
air  from  the  outside  is  12  ins.  in 
diaiiietcr.  The  compressors  dis- 
« liar^c  into  a  main  air  receiver,  00 
ills,  hy  IC  ft.,  located  in  the  base 
iueu(.  and  from  this  receiver  an 
N  ill.    air   main    leads   lo    (Ik-   shops. 

I'll  III  IIS  ninl  Airit  iiivNt'iir.  At  the 
iiitrili  i-iid  of  the  eM.nioe  room  are 
I  wo  compound  Wmthin.tjlon  duplex 
sieiiiii  driven  pumps  witli  11  and 
L'o  ill.  stejiin  cyliudeis,  ^^-M-  ni 
plinmer  an<l  1.' In.  stroUe,  each  hav 
in;i  a  capaeily  of  l.'»0  jxals.  of  wafer 
per  minute,  delivered  at  a  prej5sure 
of  l..">00  Ihs.  pci"  ^H-  in-  The  hy- 
draulie  accumulator  is  of  (he  ordi- 
nary vertical  plunger  type,  with  a 
ram  12  Ins.  in  diameter. 

Pui'e  water  is  obtained  for  the 
hyilrauHe  system  and  for  drinking 
IMirposes  from  a  well  just  east  of 
the  power  hotise.  It  is  pumped  hy 
a  triplex,  doiilde-actins  Deane  10 
h.p.  elect ric  pnm|i.  located  in  the 
basement,  and  having;  a  eapacity  of 
200  ir.ils.   per  minute. 

W'lifrr  i<iiiif)lii  iiii'l  I'lrr  /•'/ofeo . 
tion.  The  water  suppl.^  i^  obtained 
from  the  Mississippi  Kiver.  The 
immpiii'^  station  is  loe;iteil  f»,f;nO  ft. 
from  I  lie  |)o\ver  hotise.  ItMi  ft.  from 
tlie  riv<  r  and  TfiO  ft.  from  tlie  end  ol 
the  intake  pipe.  It  is  a  neat  Imild 
in--;  of  dark-red  brick.  20  by  lu  ft., 
with  a  slate  roof.  It  contains  (wo 
Deminj?  tri|)lex  pumps,  each  havin;^ 
a  capacity  of  Tr.n  j^als.  |ier  minute. 
One  id"  these,  wliicii  is  a  reserve 
unit,  is  drivt-n  l>y  a  direct  con 
ixe<*ted  fiO-h.p.  Otto  wisidine  engine; 
the  othei*  one  is  cl riven  by  a  2.1. SO 
v«dt  (Jeneral  Electric  .f;0-h.i)..  :'. 
idiase.  2.'')-cy<le  imluitlon  motor. 
The  aKernatiniT  current  is  secured 
from  an  inverted  r»0-k.w.  Oneral 
Klectrle  rotniy  converter,  which  is; 
located  at  the  power  house,  and  de 
livers  the  aKernatinj?  current  at  25 
cycles  to  a  static  oil-cooled  trans- 
former, which  steps  it  up  to  2.300 
volts.  The  Intake  water  main  is  12 
ins.  In  diameter,  while  the  main 
to  the  plant  is  10  ins.  in  diameter. 
The  water  is  delivered  to  two 
tanks,  each  of  100.000  p:als.  capa- 
city. One  is  a  hish-service  tank, 
and  Is  elevated  lOS  ft.  and  furnishes 
water  for  fire  protection  and  for 
wash  in  c:  boilers.  The  low-service 
tank  Is  elevated  20  ft.,  and  fun>- 
ishes  sufficient  presstire  to  distri- 
bute water  over  the  plant.  By 
means  of  valves,  which  may  be 
operated  from  the  power  hotise,  the 
low-service  tank  may  be  cut  out 
and  the  high-pressure  tank  may  be 
connected  to  the  low-pressure 
mains,    thtis    Increaslncj    the    pres}- 
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sure.  The  more  inipojiant  fire  hydrants  are.  oh  the  high- 
pressure  Jine,  but  a  number  of  fire  hydrauf-s  are  an  the  low- 
jiitssure  line,  and  in  case  of  fiie  the  low-jiressure  tank  is  rut 
out  and  the  lii.^h-intssuic  lajiii.  is  touiiecled  lo  ilu'  low-service 

lin<».  %  •;V -^^^  ■''1.  '  ^ 

A  l-'airbank-Morse  ludei  writers'  fiie  iiump,  var)able  of.  Ue- 
liverJuK  l,ri0(t  jL;als.  pei-  minuie  oi-  (;'s  in.  streams  at  U»0,  lbs. 
pressure,  is  localcd  in  the  soutliwest  (orner  of  ihe  power 
house  basement.  Water  is  obtained  diretl  from  sui>idy  main 
Irom  Ihe  i»umi»in«  station  with  ihe  h)\v-service  iank  eoniiecteit 
as  a  reservoir  on  the  |»ump  intake.  The  di.schar.ne  is  fOii- 
ne<'te<l  direct  lo  a  l--in.  .service  main.  In  addition  to  this 
the  storeiious*'  is  i)rovided  wilh  a  sprinkler  s.vstem,  which, 
by  an  arranf^dneni  of  c^ieck '  valves;  is  lonstantly  Htt<ler 
pressiirt-  from  liie  hi.nh-service  tank,  ami  is  automatieally 
put  on  tire  prt'ssure  when  underwriters'  pum]i  is  in  opera 
ti(ui.  In  case  of  lire  it  is  necesary  to,  oj)«'rate  but.  twti  valves 
to  put    the  enlir<'   water  system   under   fire   pressure.     Steam 


the  motor,  thereby  maintaining  better  regulation  than  by  the 
custonrary  method  of  armature  control.  A  variation  of  10  \ier 
«ent.  in  the  speed  of  the  i)um|>  will  produce  a  variation  of  o 
10  I  in  its  output. 

Heating  .S'y«/e/rt.-— Tlie  exhaust  steam  is  usetl  for  heating  the 
buildings,  the  Webster  vacuum  return  sysstem  being  emidoyed 
in  connection  wiUi  the  Sturtevani  system.  Ttvis  subject  will 
IjeKinsidered  in  detail  in  c<J!lni•<^ion  with  the  de^cri4»tion  nf 
Ihe  e<piiiUHeMt  of  the  various  buildings. 

&'«  i7rftl/oor</.— The  electrical  load  isdr\iiled  Into  five  « las.ses 
of  service  suppli<Ml  by  eii;bt  fe^'^derK,  as  fdtiows  cranes,  IKa 
k.w.:  heatin.::;  fans,  24'»  k.w.:  <onstant  sj»eed  ma«hinf»  motors, 
nr>  k.w.;  variable  s|>eedn'i»l.'J'it'  tnoiors,  1T."»  k.w.;  lighting 
ti  fe(i<rersli.  isy  k.w.j  jQtal.  i,2«9  k.w.  OfJhese  the  first  three 
are  two-wire  2*Ut-voit  lines,  ami  the  ia«t  twa  are" ifiree- wire 
l':'<»-nr»-volt  lines.  Tlie  main  switchiioard  lias  twelve  panels, 
assigned  as  follows:  \2,  generators;  1,  totalizing:.  1.  cranes 
atid   h"ating   fn?'s;    1,  Vbnstanf    sp«>efi  niotors    ito  rtlso  carry 


r.^«i?fF/  nooAf— K.vsT  Mjotjxk  f*ifors'  po^vkb  rl,Axt. 


lor  opcraiin;^  the  pump  is  taken  from  tlM>  south  pud  of  main 
steam  lH'ad»-r  in  boiler  room,  and  delivi-red  in  puiiip  (tir<Mii;h 
.1  •"»  in.  direct  scparalor.  The  pump  is  cDUlrolh'd  by  a  Kishcr 
liovernor.  The  water  works  system  was  installed  i».v  llu' 
Olio  Cas  Kngine  Company,  Chh-ago.  .    ;;;.  :.^ 

Hid  W'ltivr. — Hot  water  at  2111  deg.  Fahr.  is  supidied  from 
th«'  Webster  feed  water  heater  to  all  the  buiblings.  The  out 
.goinjj;  lead  is  2'_.-in.  pipe,  and  from  the  end  of  each  brancii 
a  :%-in.  plire  leads  lo  a  1-in.  main  retiirn  pipe.  The  pressure 
is  about  in  lbs.  ..; A  ein-ulation  .is  niaintained  in  the  loops, 
thei<'by  i;ivin.g  hot  walei'  at  any  point  immediately  upon 
opening  the  valve.  This  is  done  by  a  three-stage  Lawrence 
centrifui;al  iium|).  located  in  the  basetnenl,  and  driven  b\ 
a  compound  wound  10-h.p.  General  Ele<tric  motor,  whi<'h  op- 
erates continuously.  The  water  pressure  is  determined  by 
the  (plant iiy  of  the  ilischarge,  and  to  keep  tiie  pressure  <on 
Plant  and  thus  keep  the  water  circulatin.g  it  is  necessary  to 
aulomati<*aUy  rejinlale  the  sj>e^d  of  the  i)ump.  A  solenoiti 
governor   varies    the    resistance   in    the   shunt-field    circuit    of 


w<MMl-Wor?viiig  iuachlliery  later  ► ;  3,-:b:ilan<  i-i  ;  I.  t  brer  wire 
vaiiabbv  *^i*<'<'*l  ">"' •>»-<.  three  wire  light  ini;.  The  load  fac- 
tors f(n-  niaxiitiiim  current  demami  tiu  the  various  feeders 
wenv  alloAVed  as  follows,  t'raues.  sou  amperes  t  aibii  raril.\ 
dcteijiiineih;  heating  fans,  l^M)  per  leiii..  rated  cap:uity;  eon- 
si  ant  spei^l,T'V  per  cent,  rated  capacity:  variable  sj>eed,  <♦•'> 
per  cent.,  i-jited  \aiia<?i(y;  light inij.  too  jmh:  wftt,, .  j^^^^ 
pacjty.  -;.-■'■:  Wj-''''-^:'>-'^':\y--'' 

The  light ing  and  variable  >q»eetl  motors  arf; on  tl^e  three- 
wire  s.vsteni  and  fee<l  ifroni  the  same  balaiuer:  Considerable 
tniilble  has  been  experienced  in  ket^ping  the  feeders  balanced 
so  as  to  avci»l  a  tluctuation  in  the  lights  cau.sed  by  the  start inu 
and  slopping  of  the  niotors.  Tq  oveivonie  this,  the  neutral 
bar  bus  has  iHien  divi^Ted  in  two  scH'Jtons,  onefor  li.u;1tiing  and 
tlie  other  for  variable  si)tH*d  motors.  A  switch  is  providt-d 
on  the  rear  of  the  switchboard.  s«)  that  the  two  sections  may 
be  ( onnected  together  as  one.  With  this  arrani^eineiii  on.e 
bahincer  is  iis<*d  for  the  ligiiting.  while  the  other  takes  care 
of  the  variable  speed  motors.     Thronsih  the  day.,  with  a  small 
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lighting  load,  this  fluctuation  Is  of  little  importance;  the 
switch  on  rear  of  board  is  closed,  and  the  lighting  and  motors 
supplied  from  the  same  balancer.  In  the  evening,  when  the 
lighting  load  increases,  both  balancers  are  used,  and  the 
switch  on  the  rear  of  the  board  is  oi>ened,  so  that  the  light- 
ing and  variable  speed  motors  are  then  independent  of  each 
other.  The  result  of  this  change  is  very  noticeable  in  the 
life  of  lamps,  besides  a  much  improved  lighting  service. 

Tunnels. — A  tunnel  which  carries  the  electric  wires  and 
piping  leads  from  (he  power  house  to  the  various  buildings. 
It  is  6  ft.  G  ins.  high  and  G  ft.  wide  at  the  power  house  and 
5  and  4  ft.  wide  at  other  points,  according  to  the  demand  for 
space.  The  tunnel  is  concrete,  and  the  roof  is  6  ins.  thick, 
reinforced  by  expanded  metal.  At  points  where  tracks  in  the 
yard   cross  the  tunnel   the  roof   is  strengthened   by  old    rails 
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laid  crosswise.  At  suitable  intervals  openings  2  ft.  S  ins. 
v;ide  and  8  ft.  long  are  located  for  the  purpose  of  introducing 
langths  of  pipe.  These  openings  are  covered  by  substantial 
giids.  The  aggregate  length  of  the  tunnel  is  2,120  ft.,  and 
suitable  provision  is  made  for  ventilation  and  drainage.  The 
pipes  are  carried  at  one  side  and  the  electric  wires  at  the 
other.  At  intervals  of  6  ft.  upright  i)ieces  of  G  by  4-in.  oak  are 
set  into  the  concrete  sides,  and  cast  iron  brackets,  which  carry 
ca.st  iron  chairs  for  the  pipes,  or  glass  insulators  for  the  wires, 
are  secured   to  them   by    lag  screws. 

Lockers  and  toilet  arrangements  for  the  power  house  force 
are  provided  in  one  corner  of  the  boiler  room. 

We  are  indebted  for  information  and  drawings  to  Mr.  C.  A. 
Seley,  mechanical  engineer,  and  Mr.  C.  H.  Wilmerding,  con- 
sulting engineer,  of  Chicago. 


L<M(>.M«)TivK  Tksti.\<;  Plant. — A  locomotive  testing  labora- 
tory is  to  be  built  in  Germany  at  the  Grunewald  Works,  on 
similar  lines  to  that  at  the  St.  Louis  Exi)osition.  It  is  to  be 
in  charge  of  the  well-known  locomotive  designer.  Professor 
Von  Borries. 


Electrification  of  the  Dilith,  Missa-be  &  Nortiieun 
Railway. — It  is  reported  that  as  soon  as  possible  this  road 
will  adopt  electricity  as  a  motive  power.  The  plans  will  prob- 
ably include  the  use  of  electrical  ap|)aratus  for  unloading  the 
large  steel  ore  cars  at  the  docks. 


Shop  Telepho.ne  Systems. — One  of  the  most  valuable  ad- 
juncts to  a  well-organized  shop  is  a  telephone  system  for 
every  foreman,  and  if  it  were  iiossible  to  figure  accurately  the 
time  so  saved  every  railroad  shop  of  medium  or  large  size 
would  be  equipped  with  a  telephone  system.  If  the  shop  was 
quite  small — handling  only  three  or  four  engines — it  might 
not  be  a  good  investment,  but  In  any  shop  holding  five  or  more 
engines  it  will  give  large  returns. — Mr.  M.  K.  Barnum,  before 
the  Western  Railway  Club. 
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flat  and  (iONI)OI,A   CABS. 

The  class  designated  as  F'm  is  a  very  strong  flat  car  of  100,- 
(1(10  li)s.  capacity,  built  of  steel  with  a  wooden  floor,  and 
having  stake  pockets.  It  is  built  for  concentrated  loads  which 
in  this  series  of  cars  provide  for  carrying  two-thirds  of  the 
capacity  of  the  car  on  a  line  across  the  floor  or  anywhere 
between  the  cross  bearers.  The  Fm  and  Gb  classes  are  both 
built  for  stich  loads,  while  the  Gs  classes,  of  which  there  are 
four,  G.s.  GsA.  GsB,  Gsc,  are  built  for  uniformly 
distributed    loads. 

The  Fm  car  has  pressed  steel  center  sills 
24  ins.  deep  at  the  center  and  10  in.s.  deep  at 
the  bolsters.  These  are  reinforced  by  angles 
at  the  lower  flanges  and  they  are  covered  with 
a  21  by  V-:  in.  cover  plate,  which  extends  be- 
tween the  bolsters  and  to  a  distance  of  2  ft. 
G  ins.  beyond  the  bolsters  at  each  end.  The 
side  sills  are  also  pressed  steel  channels  24  ins. 
deep,  with  their  lower  and  upper  flanges  rein- 
forced with  angles  extending  between  the 
bolsters.  The  upper  flanges  of  the  side  sills  are 
higher  than  those  of  the  center  sills,  they  turn 
In  just  under  the  flooring  while  the  floor  stringers 
rest  upon  the  cover  plate  of  the  center  sills  at  th«i 
center  of  the  car.  The  drawings  illustrate  the 
construction  of  the  bolsters,  the  end  sills  and 
the  large  cross  bearers,  two  of  which  cross  tho 
frame  between  the  bolsters.  The  cross  bearers 
have  10  by  7-16  in.  cover  plates.  In  addi- 
lion  to  these  the  floor  is  also  supported  by  smaller  cross 
bearers  of  10  and  8  in.  pressed  channels,  as  indicated  in  the 
drawings  of  the  F.m  car.  In  the  engravings  the  section 
at  A-B  shows  one  of  the  cross  bearers  and  E-F  shows 
a  bolster  and  end  sill.  The  general  plan  of  the 
frame  illustrates  the  corner  bracing  and  the  substantial 
gussets  and  cover  plates  over  the  bolsters.  The  Fm  car 
weighs  40,000  lbs.  for  a  capacity  of  100,000  lbs. 

With  a  length  of  40  ft.  and  concentrated  loads  the  neutral 
axis  of  the  sills  would  be  too  low  and  the  strength  insufficient 
unless  the  pressed  steel  channels  were  reinforced  by  angles 
at  the  bottom  and,  in  the  case  of  the  side  sills,  angles  also  at 
the  top  and  cover  plates  over  the  center  sills.  The  side  sills 
of  the  f\M  car  are  each  designed  to  carry  about  one-sixth  of 
the  total  load. 

The  Gr  class,  also  built  for  concentrated  loads,  has  steel 
underfra^iing  and  wooden  gondola  sides,  with  pressed  steel 
stakes.  This  car  is  as  wide  as  it  could  be  built  and  the  mem- 
bers of  the  underframe  are  generally  similar  to  those  of  the 
Fm  class.  This  class  is  also  40  ft.  long.  The  inside  dimen- 
sions are  37  ft.  S^A  ins.  by  8  ft.  9  Ins.,  and' the  sides  are  30  ins. 
high. 

It  is  to  be  noted  that  the  wooden  sides  are  made  3'/j  Ins. 
thick,  and  the  height  limited  to  30  ins.  This  is  for  the  pur- 
pose of  better  adapting  the  car  for  carrying  top  loads  of  long 
structural  material,  the  car  being  primarily  designed  to  serve 
the  steel  mill  district,  where  such  top  loads  are  becoming  more 
and  more  frequent  and  where  long  loads  on  top  of  high  sides 
are  objectionabia 

These  cars  weigh  44,000  lbs.  and  carry  100,000  lbs.,  mak- 
ing the  ratio  of  dead  weight  to  paying  load  44  per  cent. 
These  cars  have  drop  ends.  They  are  fitted  with  Westing- 
house  friction  draft  gear,  the  arrangement  of  which  is  in- 
dicated in  the  detail  engraving  which  applies  to  both  the  Gr 
and  the  Fm  classes.  This  draft  attachment  has  been  found 
perfectly  satisfactory  in  service  on  a  large  number  of  steel, 
cars. 


Decembeb,  190S. 
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APPLICATION    OF   WESTINGHOUSE    FRICTION    DRAFT   GEAB  TO   FM    AND    Gb    CLASSES-^PENXSYLVANIA    BAILBOAD. 


CLASSIFICATION  OF  LOCOMOTIVES  FOR  TONNAGE 
RATING  PURPOSES. 


MB.   J.   H.   LOME. 


In  a  paper  on  "A  Standard  Locomotive  Classification,"  pre- 
sented before  tlie  Master  Meclianics'  Association  in  1901,  Mr. 
R.  P.  C.  Sanderson  suggested  stenciling  on  the  cabs  the 
hauling  capacity  of  the  locomotive  in  tons  on  a  straight  level 
track  at  ten  miles  per  hour,  together  with  a  letter  suggestive 
of  the  type  of  locomotive  in  question.  As  these  figures  would 
be  too  long  for  current  use,  and  as  minute  refinement  is  not 
necessary,  it  was  suggested  that  the  first  two  figures,  repre- 
senting hundreds,  would  be  sufficient.  Thus,  a  10-wheel 
engine  capable  of  hauling  3,700  tons  on  a  straight  level  track 
at  ten  miles  per  hour  would  be  stencilled  T-37.  A  modification 
of  this  system  has  been  successfully  used  on  the  Rock  Island 
System  for  the  convenience  of  the  transportation  department 
in  loading  engines. 

The  tractive  power  of  each  group  of  engines  on  the  system 
was  first  calculated  in  even  thousand  pounds  (500  lbs.  and  over 
being  considered  as  1,000,  and  less  than  500  lbs.  being  disre- 
garded), and  the  tractive  power  in  thousands  was  then  sten- 
cilled on  the  cab  together  with  a  letter  indicating  the  type. 
These  letters  were  chosen  more  with  reference  to  easy  tele- 
graphing than  as  suggesting  types,  and  are  as  follows:  Simple 
engines — 8-wheel,  B;  10-wheel,  D;  consolidation,  C;  Atlantic, 
A;  Pacific,  N;  Mogul,  G;  suburban,  K;  4-wheel  switch,  H; 
6-wheel  switch,  J.  Compound  engines — 10-wheel,  F;  consoli- 
dation, Q;  Atlantic,  W.  This  is  known  as  the  road  classifica- 
tion and  is  entirely  independent  of  the  motive  power  classifi- 
cation. Thus,  we  have  8-wheel  engines,  from  10,000  to  19,000 
lbs.  tractive  power,  known  as  road  class  B-10,  B-11,  B-12,  etc.; 
10-whoel  engines,  road  class  D-14  to  D-31;  consolidation 
engines,  road  classes  C-25  to  C-40,  etc.  It  was  thought  prefer- 
able to  have  the  two  entirely  separate  classifications  rather 
than  to  attempt  to  combine  both  in  one.  It  is  evident  that 
there  may  be  several  groups  of  engines  of  the  same  type  and 
tractive  power,  but  differing  from  each  other  in  detail  and  each 
requiring  a  separate  clase  frr  the  use  of  the  motive  power 
department  in  ordering  repairs,  Identifying  drawings,  etc.    The 


transportation  department  is  not  interested  in  these  minor 
differences,  and  by  combining  all  engines  of  the  same  type  and 
tractive  power  in  one  group,  the  number  of  road  classes  ia 
greatly  reduced.  A  combined  classification  is  likely  to  be 
cumbersome,  a  burden  to  the  memory  and  diflScult  to  introduce 
on  a  system  already  having  a  motive  power  classification  in 
regular  use,  while  the  road  cla.ssification  can  be  introduced 
without  disturbing  the  present  state  of  affairs. 

The  road  classification  symbols,  when  once  corai)rehended, 
give  a  relative  idea  of  the  type  and  power  of  the  engine,  which 
is  mainly  what  the  transportation  people  want.  If  they  wish 
to  know  the  motive  power  class,  size  of  wheels,  or  other  special 
information,  they  may  get  it  from  the  classification  register. 
If  a  new  engine  comes  on  a  division,  the  transportation  officials 
know  its  tonnage  capacity  by  its  road  class,  though  they  may 
have  nev'er  seen  an  engine  like  it  before.  Engine  numbers  may 
be  changed  so  often  that  their  identity  is  lost,  yet  so  long  as 
the  stenciling  on  the  cab  remains  unchanged,  the  engine  may 
be  properly  rated,  and  no  change  is  necessary  in  the  tonnage 
rating  sheets.  The  tonnage  rating  book  for  each  division 
(the  sheet  for  the  division  from  St.  Joe  to  Falrbury  is  repro- 
duced) has  the  columns  headed  by  Nos.  10,  11,  12,  etc.,  up  to 
the  highest  tractive  power  of  the  engines  used  on  the  division. 
The  figures  in  the  vertical  columns  show  the  rating  over  the 
entire  division,  and  this,  of  course,  corresponds  to  that  of  the 
section  having  the  ruling  grade  for  the  division.  These  books 
show  the  normal  or  first  rating  only,  and  ratings  for  wot  or 
stormy  weather,  fa.st  stock  trains,  etc.,  are  taken  as  a  fixed 
percentage  of  the  first  or  normal  rating  and  an  arbitrary 
allowance  made  for  empty  cars. 

In  making  up  the  ratings,  a  table  was  first  prepared  show- 
ing the  hauling  capacity  in  tons  for  each  of  the  different 
tractive  powers  and  the  different  grades  beginning  at  zero 
and  advancing  by  tenths  of  one  per  cent.  From  this  table  a 
second  was  prepared,  showing  the  hauling  capacity  behind 
the  tender;  by  substracting  from  the  numbers  in  the  first  the 
average  weight  of  all  engines,  including  the  tender,  having 
the  same  tractive  power.  As  an  example,  from  the  first  table 
we  find  that  an  engine  of  19,000  lbs.  tractive  power  would 
pun  on  a  1.3  per  cent,  grade  595  tons.  It  was  found  that 
there  were  on  the  system  both  8-wheeI  engines,   road  claw 
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B-19,  and  10-wheel  engines,  road  class  D-19,  having  19,000  lbs. 
tractive  power.  The  average  weight  of  these  engines  Is  100 
tons.  Deducting  100  tons  from  595  tons  gives  495  tons  as  the 
haulage  capacity  for  all  engines  in  road  class  19,  of  whatever 
type,  on  a  1.3  per  cent,  grade. 

It  is  evident  that  this  method  of  grouping  all  engines  of 
the  game  tractive  power  together,  regardless  of  type,  is  an 
advantage   to   engines   which    are   relatively   light    for   their 


service,  they  may  be  given  a  lower  road  class  than  their  tra* 
tive  power  would  Indicate.  Thus,  a  Pacific  type  engine  with 
its  tender  weighing  334,000  lbs.  may  have  a  tractive  power 
of.  say,  27,800  lbs.,  and  would  ordinarily  be  classified  as  road 
class  N-28.  It  may  be,  however,  that  there  are  10-wheel 
engines  on  the  road  weighing  250,000  lbs.  and  having  a  tractive 
power  of  28,400,  and  these  would  be  classified  as  D-28.  It  is 
evident  that  the  Pacific  type  engine  would  stall  with  a  load 
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tractive  power,  while  It  is  a  disadvantage  to  those  which  are 
relatively  heavy,  since  the  same  reduction  for  weight  of  engine 
and  tender  Is  made  for  both,  unless  the  variation  of  weight  Is 
considerable,  however,  the  percentage  of  error  will  not  be  great. 
Moreover,  in  getting  the  average  weight  of  a  group,  switch 
engines,  which  are  not  ordinarily  used  to  haul  trains  on  the 
road,  and  Atlantic  and  Pacific  type  engines,  which  are  usually 
used  In  passenger  service,  may  be  left  out  of  consideration. 
If  Atlantic  or  Pacific  type  engines,  or  other  types,  with  high 
wheels  and  small  tractive  power  in  proportion  to  their  weight, 
ordinarily  used  in  passenger  service,  are  to  be  used  in  freight 


which  the  10-wheeler  would  easily  haul,  and  the  Pacific  type 
engine  may.  properly  be  classed  as  N-27. 

In  making  up  the  tonnage  rating  books,  the  ruling  grade 
for  each  section  Is  first  determined  and  the  rating  for  the 
different  classes  taken  direct  from  the  second  table  men- 
tioned above.  If  there  are  sharp  curves  on  ruling  grades  the 
resistance  due  to  the  curve  may  be  reduced  to  its  equivalent 
in  percentage  of  grade. 

This  method  of  classifying  and  rating  engines  is  of  particu- 
lar advantage  on  a  system  made  up  of  several  smaller  lines 
or  systems  and  having  a  mixed  equipment. 
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TENDER  TANK  FOB  PASSENGEB  ENGINES. 


TENDEB  FBAME  FOB  PASSENGEB  ENGINES. 


COMMON    STANDARD    LOCOMOTIVES— HARRIMAN    LINES. 
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COMMON  STANDARD  LOCOMOTIVES. 


Harriman  Lines. 


VIII. 


(For  previous  articles  see  pages  154,  200,  250,  288,  322, 

353  and  400.) 

Tenders. — The  freight  locomotives  have  Vanderbllt  tenders 
with  a  capacity  for  7,000  gals,  of  water  and  14  tons  of  coal. 
These  tenders  are  frameless  as  the  Illustrations  Indicate.  It 
was  originally   intended   to   employ   this   type   of   tender  for 

f 
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all  common  standard  locomotives  except  the  switching  class. 
In  accordance  with  a  latter  decision  the  rectangular  form  was 
adopted  for  the  passenger  locomotives.  The  Vanderbllt 
tenders  are  built  with  a  %-in.  plate,  extending  the  full  length 
of  the  tank  at  the  bottom,  and  this  Is  made  specially  wide 
to  keep  riveted  joints  entirely  out  of  the  way  of  shock  of  the 
draft  and  buffing  stresses.  Cast  steel  bolsters  and  draft  cast- 
ings are  secured  between  Vi-in.  steel  plate  sills,  which  are 
bent  into  the  form  of  angles  and  riveted  to  the  body  of  the 
tank  and  to  heavy   longitudinal  angles,  as  Indicated  In  the 

drawing. 

Tenders  of  Passengers  Loco- 
MOTIVES. — For  passenger  ser- 
vice very  large  tenders  with 
a  capacity  of  9,000  gals,  of 
water  and  10  tons  of  coal 
were  adopted.  These  are  be- 
lieved to  be  the  largest  ten- 
ders used  in  regular  pas- 
senger equipment.  The  frames 
are  of  12-in.  channels  for  side, 
center  and  end  sills.  To  the 
■end  sills,  oak  timbers  are 
secured.  The  framing  draw- 
ing illustrates  the  cast  steel 
center  plates  and  the  trans- 
verse and  diagonal  bracing 
plates,  which  are  riveted  on 
top  of  and  beneath  the  sills. 
The  draft  castings  are  of  cast 
steel. 

These  tenders  are  fitted 
with  vestibule  diaphragms, 
the  frames  of  which  are  rig- 
Idly  connected  to  the  tender 
frames  and  braced  by  angles 
In  6-in.  pipe  passing  down 
through  the  water  in  the 
tank. 

The     total     height    of    the 
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tender  over  the  coal  board  is  147%  In. 
The  total  height  from  the  rail  to  the  top 
of  the  manhole  ring  is  130  ins.  The 
total  wheel  base  of  the  tender  is  160 
ins.  The  length  of  the  tank  is  229  ins. 
The  tank  has  a  water  bottom  with  a 
depth  of  18^  ins.  under  the  coal  space 
in  front.  At  each  side  liberal  tool  boxes 
are  provided.  The  tank  bracing  is  In 
the  form  of  angles  and  plates. 

The  tenders  for  the  switchers  are  of 
ordinary  construction  with  10-in  channel 
sills,  weighing  30  lbs.  per  ft.  The  tank 
slopes  towards  the  rear  and  the  construc- 
tion is  in  no  way  unusual. 

Tendeb  TaucKs. — These  trucks  are  of 
the  diamond  arch  bar  type  with  Simplex 
bolsters.  The  drawings  show  the  size  of 
the  various  parts  and  the  channel  frames. 
The  trucks  for  both  road  and  switch  en- 
gines have  inside  hung  brakes.  All  road 
engines  5\<i  by  10  in.  standard  M.  C.  B. 
tender  axles,  and  the  switchers  have  4^4 
by  8  in.  The  center  plates  are  of  cast 
steel  and  M.  C.  B.  contour.  The  tenders 
of  the  switchers  have  a  water  capacity  of 
4,000  gals,  and  a  coal  capacity  of  5  tons. 
All  of  the  tenders  have  Miner  gravity 
side  bearings. 

The  courtesy  of  Mr.  W.  V.  S.  Thome, 
director  of  purchases  of  the  Harriman 
Lines,  in  supplying  this  information  is 
acknowledged,  and  that  of  the  Baldwin 
Locomotive  Works  in  supplying  the 
drawings. 
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SIX-WHEEL   SWITCHING  LOCOMOTIVE — CHICAGO,   BOCK   ISLAND   A  PACIFIC   RAILWAT. 


SDC-VHEEL  SWITCHING  LOCOMOTIVE. 


Chicago,  Rock  Island  &  Pacific  Railway. 


The  accompanying  photograph  illustrates  one  of  a  number 
of  switching  locomotives  recently  constructed  for  the  Chicago, 
Rock  Island  &  Pacific  Railway  at  the  Richmond  works  of  the 
American  Locomotive  Company.  Since  the  presentation  of 
the  report  of  the  Power  Committee  of  the  Rock  Island  System 
a  large  number  of  locomotives  have  been  ordered,  which,  while 
varying  slightly  from  the  detailed  dimensions  recommended 
by  that  committee,  follow  in  general  the  plan  which  was  pre- 
sented in  outline  in  this  journal  in  March,  page  84.  Th^ 
Baldwin  Locomotive  Works  have  built  ten  switching  loco- 
motives,   thirty-eight    4 — 6 — 0    locomotives    with    Walschaert 


valve  gear  and  two  4—4 — 2  balanced  compounds.  The  Ameri- 
can Locomotive  Company  have  built  twenty  six-wheel  switch- 
ing locomotives,  ten  4—4 — 0  passenger  locomotives  of  which 
two  are  supplied  with  superheaters,  twenty  4 — 6 — 2  passenger 
locomotives  of  which  four  have  superheaters,  and  fifteen 
4 — 6 — 0  locomotives  for  fast  freight  and  passenger  service. 
The  Atlantic,  Pacific  and  ten-wheel  designs  have  already  been 
Illustrated  In  this  journal,  the  present  description  completing 
the  first  series  built  in  accordance  with  the  suggestions  of  the 
Power  Committee.  This  locomotive  has  1014-in.  piston  valves 
with  direct  valve  motion  and  inside  admission.  The  cylinders 
are  19  by  26  ins.  Driving  wheels,  51  ins.  in  diameter,  which, 
with  200  lbs.  boiler  pressure,  gives  a  tractive  effort  of  31,300 
lbs.  Additional  features  are  presented  in  the  accompanying 
table. 
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(For  previous   nrtitlrs   see  payes   154,    200,   250,   2SS,   322, 

353  ami  400.) 

Tenders. — The  frH^ht  locomotives  have  Vanderbilt  tenders; 
with  a  capacity  for  7,"<"l  }j;als.  of  water  and  14  tons  of  coal. 
These  tenders  are  fraincless  as  the  illustrations  indicate.  It 
was    originally    intended    to    employ    this    typt'    of    ten<ler    for 


VESTIBULE    ABBAXGEMENT    F«>B    PASSUSUKR    E.Nlil.NE    TENDEK — IIAKRI.MAX    J, INKS. 


all  ooninion  standard  locomotives  except  the  switching  class. 
In  accordance  with  a  latter  decision  the  rectangular  form  was 
adopted  for  the  passenger  locomotives.  The  Vanderhilt 
tenders  are  built  with  a  %-in.  plate,  extending  the  full  length 
of  the  tank  at  the  bottom,  and  this  is  made  specially  wide 
to  keep  riveted  joints  entirely  out  of  the  way  of  shock  of  the 
draft  and  buffing  stresses.  Cast  steel  bolsters  and  draft  cast- 
ings are  secured  between  IL'-in.  steel  plate  sills,  which  are 
bent  into  the  form  of  ani;les  and  riveted  to  the  body  of  the 
tank    and    to    heavy    longitudinal   angles,   as    indicated    in   the 

drawing. 

Tknokks  oi  I'asse.ngebs  Loco- 
MtrriVKs. —  For  passenger  .ser- 
vice very  large  tenders  with 
a  capacity  of  ^♦,t»(Ht  gals,  of 
water  and -10  tons  of  coal 
were  adopted.  These  are  be- 
lieved to  be  I  Ik-  largest  ten- 
ders used  in  regular  ims- 
sengei-  e(iuipiiient.  The  frames 
are  of  12-in.  channels  for  side, 
renter  and  end  sills.  To  the 
end  sills,  oak  timbers  are 
•!e<-uied.  The  framing  draw- 
ing illustrates  the  cast  steel 
center  plates  and  the  trans- 
verse and  diagonal  bracing 
plates,  which  are  riveted  on 
top  of  and  beneath  the  sills. 
The  draft  castings  are  of  oast 
steel. 

These  tenders  are  fitted 
with  vestibule  diaphragms, 
the  frames  of  which  are  rig- 
idly connected  to  the  tender 
frames  and  braced  by  angles 
In  Gin.  iiipe  passing  down 
through  the  water  in  tlie 
tank. 

The     total     height     of     the 
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tender  over  the  coal  board  Is  147%  in. 
The  total  height  from  the  rail  to  the  top 
of  the  manhole  ring  is  130  ins.  The 
total  wheel  base  of  the  tender  is  160 
ins.  The  length  of  the  tank  is  22^  ins. 
The  tank  has  a  water  bottom  with  a 
depth  of  ISV2  ins.  under  the  coal  space 
in  front.  At  eaih  side  liberal  tool  boxes 
are  provided.  The  tank  bracing  is  in 
the  form  of  angles  and  plates.  :..    ,•,•-'-; 

The  tenders  for  the  switchers  are  of 
ordinary  construction  with  10-in  channel 
sills,  wcigliing  oO  lbs.  per  ft.  The  tank 
slopes  towards  the  rear  and  the  construc- 
tion is  in  no  way  unusual. 

Te.ndek  Tulcks, — These  trucks  are  of 
the  diamond  arch  bar  type  with  Simplex 
bolsters.  The  drawings  show  the  size  of 
the  various  parts  and  the  channel  frames. 
The  trucks  for  both  road  and  switch  en- 
gines have  inside  hung  brakes.  All  road 
engines  r>',o  by  10  in.  standard  M.  C.  B. 
tender  a.xles,  and  the  switchers  have  4;i 
by  8  in.  The  center  plates  are  of  cast 
steel  and  -M.  C.  B.  contour.  The  tenders 
of  the  switchers  have  a  water  capacity  of 
4,000  gals,  and  a  coal  capacity  of  5  tons. 
All  of  the  tenders,  have  Aliuer  gravity 
side  bearings.         '  r'V '•'/••,■     ;: 

The  courtesy  of  ilr.  W.  V.  S.  Thorne, 
director  of  purchases  of  the  Harriman 
Lines,  in  supplying  this  information  is 
acknowledged,  and  that  of  the  Baldwin 
Locomotive  Works  in  supplying  the 
drawings. 
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SIX-WHEEL  SWITCHING  LOCOMOTIVE. 


CuicA(io,   Rock   Islanu  &  Pacific  Railway. 


Tlie  accompanying  photograph  illustrates  one  of  a  number 
of  switching  locomotives  recently  constructed  for  the  Chicago, 
Rock  Island  &  Pacific  Railway  at  the  Richmond  works  of  the 
.American  Locomotive  Company.  Since  the  presentation  of 
the  report  of  the  Power  Committee  of  the  Rock  Island  System 
a  large  number  of  locomotives  have  been  ordered,  which,  while 
varying  slighlly  from  the  detailed  dimensions  recommended 
by  that  committee,  follow  in  general  the  plan  which  was  pre- 
sented in  outline  in  this  journal  in  March,  page  84.  Th* 
Baldwin  Locomotive  Works  have  built  ten  switching  loco- 
motives,   thirty-eight    4 — C — 0    locomotives    with    Walschaert 


valve  gear  and  two  4—4—2  balanced  compounds.  The  Ameri- 
can Locomotive  Company  have  built  twenty  six-wheel  switch- 
ing locomotives,  ten  4—4—0  passenger  locomotives  of  which 
two  are  supplied  with  superheaters,  twenty  4—6—2  passenger 
locomotives  of  which  four  have  superheaters,  and  fifteen 
4 — 6^0  locomotives  for  fast  freight  and  passenger  service. 
The  Atlantic,  Pacific  and  ten-wheel  designs  have  already  been 
illustrated  in  this  journal,  the  present  description  completing 
the  first  series  built  in  accordance  with  the  suggestions  of  the 
Power  Committee.  This  locomotive  has  10 14 -in.  piston  valves 
with  direct  valve  motion  and  in.side  admission.  The  cylinders 
are  19  by  26  ins.  Driving  wheels,  51  ins.  in  diameter,  which, 
with  200  lbs.  boiler  pressure,  gives  a  tractive  effort  of  31,300 
lbs.  Additional  features  are  presented  in  the  accompanying 
table.  ^■'C':::'V-  '■  :'■■': 
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SIX-WHSBL.  SWITCHING  IX)C0MOTIVE — CHICAGO.   ROCK   ISLAND 

A     PACIFIC     RAILWAY. 

GKNESAL    DIMENSIONS. 

Gauge 4  ft  8%  ins. 

Fuel    Bituminous   coal. 

Weight  on  drivers 138,500  lbs. 

Weight   in   working  order 138,500  lbs. 

Wheel  base,  driving 11  ft. 

Wheel  base,  total  engine  and  tender 41  ft  10  ins. 

Total  length  of  engine  and  tender 57  ft.  9  ^/^  ins. 

CYUNDEBS 

Diameter 19  ins. 

Piston  stroke 26  ins. 

Piston  packing   Plain   rings. 

Piston    rod    diameter 3^  ins.        Material Steel. 

Piston  rod  i>acklng U.  S.  metallic. 

Steam  ports 2  V6  ins. 

TAI.TB8. 

Style Piston  valve. 

Greatest   travel    5  21/32  Ins. 

Lap  outside 

Lap   inside    1  in. 

Lead  in  full  gear 

WHEKLS . 

Driving,  number    6 

Driving,  diameter 51  ins. 

Driving  centers,  material Cast  Iron. 

Driving  box,   material Cast   steel. 

Driving  axle  journal 9  ins.  by  12  ins. 

Crank  pin,  main 5  ^  ins.  by  6  Ins. 

Crank  pin,  side  rods 4%   by  3^  and  5  ins-  by  4^^  ins. 

BOILEB. 

Type Straight  top,  wide  firebox. 

Working  pressure   200  lbs. 

Outside  diameter,  first  course 62^  ins. 

Thickness  of  plates,  in  barrel %  in. 

Thickness  of  plates 9-16  and  %  in. 

Seams,   circumferential Double   riveted. 

Seams,  horizontal   Butt  Joint,  sextuple  riveted 

Firebox,  length 60  ins. 

Firebox   virldth    68  ins. 

Firebox  depth front,  esv^    ins. ;   back,  56^  ins 

Firebox  material    .' Otis  steel. 

Firebox  plates sides,   %   in. ;  back,   %   in. 

Firebox  plates crown,   %   in. ;  tube.   V(i  ^o- 

Firebox  water  space front.  4  ft. ;  side,  3Vi  ins. ;  back,  3\^  ins. 

FiretMx  crown  stays,  radial  diameter 1  in. 

Firebox  staybolts Ewald  and  Ulster  Special. 

Tubes,  material    Charcoal   Iron. 

Tubes,  length    15  ft. 

Tubes,  number   237 

Tubes,  diameter 2  ins. 

Tubes,  thickness   No.  11. 

Heating  surface,  tubes 1,833  sq.  ft 

Heating  surface,  firebox 106  sq.  ft 


Heating  surface,  total 1,939  sq.  ft. 

Orate,  style Rocking,   2   sections. 

Grate  area 28  sq.  ft. 

Exhaust   pipe,    style Single. 

Exhaust  pipe,  nozzle 4%   Ins.,  4%  ins.  and  5  ins. 

Smokestack,  inside  diameter 15  ins    and  17%  ins. 

Feed  water  supplied  by 2  Nathan  No.  9  Simplex. 

TENDKB. 

Weight,  empty 41,600  lbs. 

Frame    13  in.  channels 

Wheels,  number   8 

Wheels,   diameter    33  ins. 

Journals 4%  ins-  by  8  ins. 

Wheel  base 16  ft. 

Tank  capacity,  water.  .  „ 6,000  gals. 

Tank  capacity,  coal 7  tons. 


BAGGAGE  CAR  FOR  AUTOMOBILES. 


DETAILS    OF    LARGE    END    DOOB    OF    CAB    FOB    AnTOMOBILES 


The  New  York  Central  recently  built  at  their  West  Albany 
shops  two  baggage  cars,  to  be  used  for  transporting  auto- 
mobiles. The  floor  and  side  framing  is  similar  to  that  of 
their  standard  baggage  cars,  but  the  roof  and  end  framing  has 
been  changed  considerably  because  of  the  necessity  of  provid- 
ing a  large  opening  at  one  end  of  the  car,  through  which  the 
automobiles  may  be  loaded.  The  car  Is  60  ft.  10  in.  long  over 
the  end  sills,  10  ft  wide  over  the  eaves,  and  14  ft  3%  in.  from 
the  rail  to  the  top  of  the  roof.  It  has  two  door  openings  on 
each  side,  one  8  ft  and  the  other  4  ft  6  In.  wide,  and  both 
6  ft  5%  In.  high.  The  location  of  these  doors  is  reversed  on 
opposite  sides.  One  end  of  the  car  is  fitted  with  a  standard 
end  door,  while  the  other  end  has  a  door  opening  7  ft.  6  in. 
wide  and  8  ft  %  In.  high.  To  use  a  door  of  this  height,  it  was 
necessary  to  do  away  with  the  clere-story  type  of  roof  and  to 
use  a  round  top  roof,  as  shown  on  the  drawings.  In  addition 
to  providing  more  head  room,  this  roof  is  simpler  and  stronger 
than  the  clere-story  type.  In  place  of  the  deck  sash,  6-in. 
globe  ventilators  are  used. 
The  large  end  door  Is  made  in  four  sections,  as  shown  In 

the  drawing,  and  for  ordinary  pur- 
poses the  middle  section,  which  is 
about  the  same  size  as  the  standard 
end  door,  may  be  used.  Two  of 
these  sections  swing  to  one  side, 
one  of  them  swings  to  the  other 
side,  and  the  upper  part,  which  ex- 
tends the  full  width  of  the  opening, 
swings  up  to  the  roof.  The  hinges 
are  so  arranged  that  when  the  doors 
are  swung  back,  the  full  size  of  the 
door  opening  is  available.  To  com- 
pensate for  the  reduction  in  the 
strength  of  the  end,  due  to  the  large 
opening,  the  door  frame  consists  of 
a  half-Inch  steel  plate,  which  ex- 
tends from  the  under-framing,  up 
each  side  and  across  the  top  in  the 
form  of  a  flat  arch.  Angles  are  ri- 
veted to  both  edges  of  this  plate, 
and  It  Is  otherwise  stiffened,  as 
shown  in  the  detail  drawing.  A 
half-inch  plate,  8^  in.  wide,  ties 
the  two  ends  together  at  the  bot- 
tom. The  roof  is  supported  by  2  x  2 
in.  wood  carlins,  which  are  fastened 
to  the  side  framing  by  means  of 
strap  bolts  extending  through  the 
side  plates.  At  intervals  of  5  ft. 
6  in.,  iron  carlins  are  used,  to 
which  nailing  blocks  are  fastened 
with  %  in.  bolts.  Four-wheel 
trucks  are  used.  We  are  in- 
debted to  Mr.  F.  M.  Whyte,  gen- 
eral mechanical  engineer,  for  in- 
formation   and   drawings. 


Sttlion  tbroiii^h  It-li 


Dbcembeb,  190& 


AMEKICAN    ENGINEER   AND    RAILROAD    JOURNAL. 


445 


,-^  —  i., Top-otWnlilmnwaol  to  f T<-w4-dil»-cl«Mmi»ct  liac 


CONSTRUCTION  OF  END  HAVING  LABGE  DOOB  OPENING. 


Section  ArB. 


STEEL  FRAME  FOR  LARGE  DOOR  OPENING. 


FRAMING    OF  END   OF    THE    CAB   HAVING    SMALL   DOOB   OPENING. 

Shop  Officials  Should  Know  the  Ck>ST  of  Wobk. — I  know 
from  personal  experience  that  where  the  cost  of  work  on 
locomotives  has  been  promptly  furnished  to  the  master  me- 
chanic and  general  foreman,  and  also  distributed  so  as  to 
give  the  foreman  of  the  boiler  shop,  the  blacksmith  shop,  the 
tin  shop,  the  carpenter  shop,  machine  shop,  erecting  shop 
and  all  sub-departments  their  proportion  of  the  labor  and 
material,  it  has  often  impressed  them  with  the  high  cost  of 
their  part  of  the  work  and  has  stimulated  them  to  keep  down 
expenses  in  their  department,  thereby  saving  large  sums  of 
money  to  the  railroad  company.  The  effect  of  such  informal 
tion  is  much  lessened  when  it  is  three  or  four  months  old. 
It  ought  to  be  furnished  within  20  days  after  the  end  of  thr 
month,  so  that  the  work  done  on  the  engine  will  be  clear  la 
the  minds  of  the  men  who  supervised  it. — Mr.  M.  K.  Bamum, 
before  the  Western  Railtoay  Cluh. 
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ContrlbullouN. — Articles  relating  to  railway  rolling  stock  construction 
and  management  and  kindred  topics,  by  those  who  are  practically 
acquainted  with  these  subjects,  are  specially  desired.  Al.10  early 
notices  of  official  changes,  and  additions  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 


To  Subscribers. — The  American  Enginker  and  Railroad  Journal 
ia  mailed  regularly  to  every  aubscribcr  each  month.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmanter 
at  the  office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this 
office  should  be  notified,  so  that  the  missinp  paper  may  be  supplied. 

Wbeu  a  MubMcriber  iltaiiucM  lii«  uddreBtt  he  ought  to  notify  this 
office  at  once,  so  that  the  paper  may  be  sent  to  the  proper  deatination. 

English  locomotive  people  are  not  a  little  troubled  with  the 
spark  p'obleni.  English  locomotives,  as  a  rule,  have  no  device 
for  catching  or  pulverizing  sparks.  A  motive  power  oflBcial 
of  a  leading  road  recently  remarked  that  it  was  perfectly  easy 
to  stoj)  sparks  throwing,  but  he  could  not  at  the  same  time 
make  engines  steam.  This  seems  to  throw  some  light  on  the 
effect  of  the  free  front  ends  upon  the  high  efficiency  of  English 
locomotives. 


A  very  important«and  noticeable  feature  in  connection  with 
the  most  recently  designed  machine  tools  is  the  centializa- 
tlon  of  all  operating  levers  so  that  every  operation  of  the 
machine  can  be  controlled  by  the, attendant  wiihout  mov- 
ing from  his  position.  This  is  not  only  true  of  variable 
speed  motor  driven  tools,  but  is  akso  true  of  those  having; 
mechanical  speed  changes,  although  in  several  cases  a  con- 
siderable number  of  mechanical  changes  have  been  providpd. 
With  machine  tools  as  convenu^rit'-as  thcs?  and  made  "fool 
proof,"  as  most  of  them  are,  the  records  whjich  are  being 
made  in  some  of  the  recently  equipped  railroad  machine  shops 
are  not  at  all  surprising. 


An  important  feature  of  the  bakmccd  compound  locomo- 
tive, which  has  not  rereived  the  attention  which  its  importance 
deserves.  Is  the  small  longitudinal  disturbing  forces  as  com- 
pared with  those  in  a  single  e.xpansitm  locomotive.  The  ex- 
cessive longitudinal  forces  in  a  single  expansion  locomotive 
running  at  a  high  rate  of  speed  are  undoubtedly  largely  re- 
sponsible for  the  many  frame  and  cylinder  breakages  of  re- 
cent years,  and  it  is  quite  reasonable  to  expect  that  the  cost 
of  maintenance  of  these  parts,  as  well  as  others  which  are 
indirectly  subjected  to  these  forces,  will  be  considerably  re- 
duced, due  to  the  introduction  of  the  balanced  compound 
system.  The  results  of  Mr.  Coster's  investigation  are  worthy 
of  careful  thought  and  study. 


On  a  system  where  a  large  number  of  types  and  classes  of 
locomotives  are  in  use  it  is  important,  in  order  that  the  ton- 
nage rating  system  may  be  used  to  the  best  advantage,  that  a 
simple  classification  be  adopted  so  that  the  transportation 
department  may  readily  determine  just  what  rating  a  par- 
ticular engine  should  carry,  even  though  they  had  never  seen 
or  had  any  experience  with  it  before.  A  very  simple  and 
successful  classification  is  in  use  on  the  Roclt  Island  System, 
and  is  based  on  the  tractive  power  of  the  engine.  A  detailed 
description  of  this  system  will  be  found  on  another  page  of 
this  issue. 


A  large  machine  tool  recently  installed  in  a  certain  rail- 
road shop,  and  costing  several  thousand  dollars,  forms  a  rather 
imposing  monument  to  a  lack  of  proper  care  in  the  selection 
of  machine  tools  by  those  in  charge.  The  tool  cost  about 
the  same  and  weighs  somewhat  more  than  a  similar  tool  in 
a  nearby  shop,  but  it  can  only  turn  out  a  little  more  than 
half  as  much  work,  and  this  is  due  to  no  fault  on  the  part 
of  the  operator,  but  because  of  the  poor  design  and  a  lack 
of  certain  improvements.  A  photograph,  a  skillfully  worded 
specification  and  a  shari)  salesman  were  the  arguments  which 
caused  the  railroad  company  to  invest  in  the  tool.  Some- 
thing more  than  this  is  necessary. 


In  studying  the  work  of  a  motive  power  official  who  has 
been  remarkably  successful,  one  feature  which  has  undoubted- 
ly contributed  largely  to  his  succcess  is  especially  noticeable. 
If  a  subordinate  makes  a  mistake,  or  is  not  getting  the  re- 
sults cxi)ecled  of  him,  this  officer,  instead  of  finding  fault, 
and  thus  discouraging  the  man,  takes  the  matter  up  with  him 
in  a  kindly  but  firm  manner,  explains  the  seriousness  of  the 
fault,  and  then  makes  suggestions  as  to  how  conditions  may 
be  improved,  and  talks  the  matter  over  with  him  in  an  in- 
telligent 'and  friendly  spirit.  While  the  man  is  made  to  fully 
realize  the  seriousness  of  his  fault,  he  is  at  the  same  time 
encouraged  to  do  better,  and  is  given  some  cue  as  to  how 
better  results  may  be  obtained.  Continual  fault  finding  tends 
to  cause  a  man  to  lose  his  self-respect  arid  to  paralyze  his 
energies.  Directing  attention  to  errors  or  weak  spots  and  at 
the  same  time  intelligently  coaching  the  man  to  do  better 
causes  him  to  put  forth  his  best  efforts,  and  greatly  increases 
his  earning  capacity.  It  has  been  said  that  the  head  of  the 
motive  power  department  is  paid  to  criticize,  but  his  crit- 
icism should  be  constructive,  not  destructive. 


The  English  way  of  receiving  a  railroad  supply  man  visit- 
ing motive  power  officials  in  the  line  of  his  business  was  re- 
cently described  to  the  writer,  by  one  who  has  been  very  suc- 
ressful  in  securing  "results"  in  England.  This  method  pre- 
sr'uts  many  good  points  and  is  worthy  of  consideration  on 
this  side  of  thp  water.  This  gentleman  said  "In  the  first  place 
letters  of  introduction  are  necessary  in  England.  At  the 
oiitsot  I  adopted  the  plan  of  writing  to  the  official  I  wanted  to 
see,  stating  that  I  had  letters  of  introduction,  requesting  the 
privilege  of  presenting  them,  and  asking  for  an  appoint- 
ment. This  was  put  in  diplomatic  language  and  I  also  stated 
my  purpose,  putting  this  In  a  language  which  would  show 
him  that  I  would  not  waste  a  moment  of  his  time.  My  sub- 
ject interested  these  gentlemen  and  in  every  case  an  appoint- 
ment was  made.  The  call  was  invariably  punctual  to  the 
appointment  and  the  official  always  had  all  the  papers  and 
Information  pertaining  to  the  subject  of  my  interview  on  his 
table  and  was  ready  at  once  to  proceed.  It  is  absolutely  use- 
less in  England,  or  on  the  Continent,  to  call  upon  a  railway 
official  without  the  formality  of  an  appointment  and  the  mere 
presentation  of  a  card  causes  the  porter  or  chief  clerk  to 
loom  up  as  an  obstruction  as  big  as  a  house.  He  is  both 
formidable  and  effective  in  this  capacity.  I  have  also  found 
that  the  word  of  the  English  railway  official  is  as  good  as 
their  bond,  In  not  a  single  case  was  a  promise  to  investigate 
or  communicate,  violated  or  forgotten.  These  officials  do  not 
permit   themselves  to  be   Interrupted;    they  are  exceedingly 
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jealous  of  their  time,  and  while  the  office  hours  are  relatively 
short  their  work  is  intense  and  systematic.  I  found  it  neces- 
sary to  first  understand  and  then  follow  the  methods  of  this 
country  and  have  learned  to  regard  them  with  favor." 


THE  BOILER  SHOP  FOR  COLLEGE  MEN. 


Editors  would  be  able  to  set  forth  many  more  good  ideas  'f 
people  who  are  in  direct  contact  with  the  problems  would  oc- 
casionally forget  to  say:   "Not  for  publication." 

In  vigorous  sentences  a  correspondent  discusses  the  need 
of  leadership  talent  in  the  boiler  shop,  and  deplores  the  tend- 
ency for  young  men  who  are  looking  for  advancement  to  pass 
by  this  department.  His  letter  ought  to  be  printed.  It  shows 
how  young  men  desiring  opportunities  want  to  get  into  the 
machine  shop,  where  many  of  them  begin  and  end.  If  some  of 
them  would  enter  the  boiler  shop  they  could  fit  themselves  to 
earn  from  |125  to  |200  per  month  in  as  short  "a  time  as  it 
can  be  done  anywhere,  providing  they  are  qualified  to  direct 
the  work  of  other  men.  A  few  bright  young  men  would  at- 
tract attention  to  this  department  and  assist  iii  securing  a 
better  grade  of  men  who  are  looking  for  advancement.  Boiler 
work  Is  hard,  noisy  and  disagreeable.  A  good  physique  is  re- 
quired, but  what  becomes  of  the  muscle  developed  on  the 
"gridiron?"  Boiler  work  would  keep  this  muscle  in  good 
condition,  and  if  a  young  man  is  successful  in  the  boiler  shop 
he  has  made  an  excellent  start  in  his  career. 

It  is  evident  that  the  boiler  shop  is  to-day  in  need  of  im- 
provement and  of  men.  Here  is  where  good  men  will  be  able 
to  show  their  value  quickly  and  for  this  reason  this  shop 
ought  to  be  attractive  to  the  young  men  entering  railroad 
work  from  the  colleges.  It  offers  a  better  opportunity  at 
present  than  any  other  shop  department. 


GRAPHICAL  RECORDS. 


The  heads  of  at  least  two  of  the  railroad  motive  power  de- 
partments in  America  carry  with  them  notebooks,  in  which  a 
large  number  of  records  pertaining  to  their  departments,  and 
extending  over  a  considerable  period  of  time,  are  plotted 
graphically.  If  they  are  called  into  the  general  manager's 
office  for  consultation,  or  are  accompanying  their  superior 
officers  on  a  trip,  they  can,  at  a  moment's  notice,  supply  de 
tail  information  concerning  almost  any  important  feature  con- 
nected with  their  department.  They  can  also  readily  see  just 
how  various  items  are  affecting  the  operation,  and  can  read- 
ily follow  the  work  of  their  subordinate  officers  and  locate 
weak  spots.  A  few  weeks  ago,  while  in  the  office  of  one  of 
these  men,  a  shop  superintendent  was  asked  for  certain  in- 
formation concerning  the  output  of  the  shop  and  the  effect 
of  certain  improvements  which  had  been  introduced.  He 
took  from  his  pocket  one  of  these  notebooks  containing  a 
number  of  diagrams,  and  showed  clearly  and  forcibly  inside  of 
three  or  four  minutes  just  what  results  were  being  obtained. 
To  have  conveyed  the  same  information  by  the  use  of  figures 
alone  would  have  consumed  a  considerable  longer  time,  and 
it  is  very  doubtful  if,  even  under  favorable  circumstances, 
they  would  have  conveyed  half  as  clear  or  forcible  an  idea 
of  what  had  been  accomplished.  There  is  not  much  satis- 
faction in  wading  through  a  mass  of  figures  or  statistics,  but 
if  they  are  plotted  out  graphically  their  relative  importance 
can  be  grasped  almost  instantly.  On  another  page  of  this 
issue  is  an  article  concerning  the  practical  use  of  these  dia- 
grams. The  expense  of  maintaining  such  records  is  com- 
paratively slight,  and  when  it  is  considered  that  they  save 
much  of  the  motive  power  official's  time  and  give  him  a 
very  clear  and  forcible  idea  of  what  his  department  is  do- 
ing, and  thus  add  very  greatly  to  his  efficiency,  it  is  surpris- 
ing that  they  are  not  more  generally  used. 

The  article  by  Mr.  Larsen  shows  several  applications  of  this 
system  to  mechanical  department  records  and  suggests  a  num- 
ber of  Items  which  can  be  treated  in  this  way  with  satisfactory 
results. 


COMPARATIVE  MAGNITUDE  OF  LONGITUDINAL  DIS- 
TURBING    FORCES    IN    A    COLE    BALANCED    COM- 
POUND   AND    A    SINGLE    EXPANSION  EXPRESS 
LOCOMOTIVE. 


BY   EDWABD  L.   COSTER,   ASSOC.   AU.    SOC.    M.    E. 


Since  little  definite  information  has  yet  been  published 
upon  the  subject  of  the  comparative  magnitude  of  the 
longitudinal  disturbing  forces  in  the  four-cylinder  balanced, 
and  the  ordinary  two-crank  locomotive,  I  beg  to  submit  the 
following  analysis  of  the  relative  horizontal  inertia  effects 
in  a  recent  4 — 4 — 2  type.  Cole  balanced  compound  locomotive, 
and  a  very  carefully  designed  single-expansion  locomotive  of 
the  same  type,  and  of  approximately  equal  power;  the  particu- 
lars of  both  engines  having  been  kindly  supplied  me  by  the 
builders. 

TABtE    I.     PARTICULARS    OP    LOCOMOTIVES. 


Class   of    locomotive 

Diameter  of  H.  P.  cylinders 

Diameter  of  L.  P.  cylinders 

Piston    stroke    

Driving    wheel    diameter... 

Working  steam  pressure. . . 

Weight  of   locomotive,  empty 

Weight  of  locomotive  In 
working  order   

Adhesive  weight,  in  work- 
ing order    

Maximum  tractive  force, 
operating     compound.  . . . 

Maximum  tractive  force, 
with  direct  admission  to 
L.   P.  cylinders 

Weight  of  H.  P.  piston, 
piston  rod  and  key,  cross- 
head  and  pin,  complete.. 

Weight  of  L.  P.  piston, 
piston  rod  and  key,  cross- 
head    and   pin,  complete.  . 

Weight  of  H.  P.  connecting 
rod,    front    end 

Weight  of  H.  P.  connecting 
rod,  back  end 

Weight  of  H.  P.  connecting 
rod.  total    

Weight  of  L.  P.  connecting 
rod,    front    end 

Weight  or  L.  P.  connecting 
rod,   back  end 

Weight  of  L.  P.  connecting 
rod,  total    

Length  of  H.  P.  connecting 
rod     

Length  of  L.  P.  connecting 
rod    

Distance  of  center  of  grav 
Ity    of    H.    P.    connecting 
rod    from    crank-pin    cen 
ter     

Distance  of  center  of  grav- 
ity   of    L.    P.    connecting 
rod    from   crank-pin    cen 
ter    

Crank   radius    


Cole  Bal.  Compound. 
16  in. 
27  in. 
2C  in. 
80  in. 
205  lb.  per  sq.  in. 
178.600   lb. 

200,500  lb. 

117.200   lb. 

23.300    lb. 

27.600    lb. 

581  lb. 

598  lb. 
146  lb. 
354  lb. 
500  lb. 
189  lb. 
399  lb. 
588  lb. 
101  in.=  8.417  ft. 
130  in.=  10.833  ft. 

29.492  In.=  2458  ft 


41.786  ln.=  3.482  ft. 
13  ln.=  1.08  ft. 


Single     Expansion. 
22    in. 


26    in. 

80    in. 

205  lb.   per  sq.  In. 

103,100   lb. 

1.83.100   lb. 

118.200   lb. 

With  M.  E.  P.=  0.85 
boiler    pressure. 

27.409    lb. 
683   lb. 


255 

lb. 

403.5 

lb. 

658.5 

lb. 

135%    in.=l  1.323   ft. 


52.617    in.-=4.385   ft 


13  ln.=1.08  ft. 


Disregarding  the  effects  of  stpam  action,  to  dotorniine  th<»  forces 
exerted  on  the  main  crank-pin  by  the  inertia  of  the  reciprocating 

parts  and  the  connecting  rod  at  the  end.s  of  the  .stroke: 

« 

Let  G  =:  weight  of  reciprocating  parts  in   pounds. 
G'=:  weight  of  connecting  rod  in  pounds. 
1  =z  length  of  connecting  rod  in  feet. 
d  =  distance  of  center  of  gravity  of  connecting  rod   from 

crank-pin  center  in  f<»«'f. 
r  =  crank  radius  in  feet. 
s  =  piston  stroke  in  inches. 
Pf  =  inertia  of  reciprocating  parts  at  front  dead  center  in 

pounds. 
Pb  =  inertia   of  reciprocating  parts  at   back  dead  center   in 

pounds. 
P  F  =  horizontal  inertia  of  connecting  rod  at  front  dead  center 

in  pounds. 
P'b  =  horizontal  inertia  of  connecting  rod  at  back  dead  center 
in  pounds. 
C  =  centrifugal  force^f  connecting  rod  at  botfai  dead  centers 
in  pounds.  -    ''     -'  :.":.:; 

Then,  as  demonstrated  in  Henderson's  "Locomotive  Operation" 
(pp.  20-.31  and  39-40),  for  a  translational  velocity  in  miles  per 
lioiir  equal  to  the  driving-wheel  diameter  in  inche.s.  we  have : 


p     _. 

•  ■     r    • 


1.0  G  s 


[-M 
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I'b  =  i.G  g  s  Pi —^ 

r             2dr  — rl  -» 
l;  =  1.0  G'  s       1  -^ 

r         2dr— rl   -, 
C=1.G  G'  8      1 


P-F  —  C  = 


P'b  +C=1.( 


Inlruduciiiy  into  tlifse  eciiiations  the  values  given  iu  the  above  table 
for  the  locomotivei!  under  consideration,  then  at  SO  m.p.b.,  the 
stresses  on  the  main  crank-pins  at  the  dead  points,  due  to  the 
inertia  of  the  reciprocating  parts  and  the  connecting  rod,  are  as 
follows:  i     ..  ^^^ 

COLE    BAL.VNCED    COMPOUND    LOCOMOTIVE. 
For  the  H.P.  reciprocating  parts 

l.OS 


Pk  =1.0X581X26 


[i.os-i 
8.417  J 


=24,109.0X1.12831=27,270.8  lb. 


Pb  =24.109.0  [1  —  0.12831]  =24,109.6X0.87169=21,068.4  lb. 
For  the  H.P.  connecting  rod 

2X2.458X1.08--  1.08X8.417" 


P*  »  —  C  =1.0X500X20    I 


[■ 


8.4ir 


■ 


=20.8001  H 


[—3.78108-1 
70.846  J 


=20.800  [l+(— 0.05337)]  =20.800X0.94003=19,089.9  lb. 
P'b  +C=20,800  [1-(—0.05;J37)]  =20,800X1.05337=21,910.1   lb. 

Hence  the  net  horizontal  inertia  forces  on  the  H.P.  crank-pin  are : 

At  the  front  dead  center, 

Pf  -fd'F -0=27,270.8+19,089.9=46,960.7  lb. 
At  th«  back  dead  center, 

Pb  +P' 8+0=^1,068.4+21,910.1=42,978.5  lb. 


For  the  L.P.  reciprocating  parts 

1.08 
Pr  =1.0X598X201  1 


r         1.08   -I 

3    1+ 

L       10.833  J 


,876.8IX  1.1^909=27,350.8  lb. 


10.833 
P 8=24,870.8  tl—0.099(VJ]  =24.870.8X0.90031=22,390.8  lb. 


For  the  L.P.  connecting  rod 

2.x  3.482  X  1.08— 1.08X  10.833 
P'f— 0=1.0X588X201  l-\ 


:588x2or: 


10.833* 
-4.17852- 


] 


=24,400.81  1 


t— 4.17852-1 
II7.354J 


=24.400.8  [l+(— 0.03561  )]=24.460.8X0.96439t=23,589.7  lb 
P'b  +0=24.460.8  [l—(— 0.03561)  ]=24,400.8Xl.03561=25,331.8  lb 

Hence  the  net  horizontal  inertia  forces  on  the  L.P.  crank-pin  are : 
At  the  front  dead  center, 

Pr +(  P'f —0=27,350.8+23,580.7=50,946.5  lb. 
At  the  back  dead  center, 

P  B  +P'b  +C=22.396.8+25,331.S=47,728.6  lb. 

Consequently,    the  effect   upon   the   locomotive   as   a    whole   is   as 
follows : 
With  the  H.P.  crank  at  the  front  center  and  the  L.P  crank  at 
the  back  center,  the  resulting  longitudinal  disturbing  force  is 

47.728.6 — 46,900.7=707.9  lb.,  acting  backward. 
With  the  H.P.  crank  at  the  back  center  and  the  L.P.  crank  at  the 
front  center,  the  unbalanced  force  is 

.W.940.5— 42.978..^)=7,908  lb.,  acting  forward. 
The  totnl  variation  per  semi-revolution  being. 

707.9+7.908=8.735.9  lb. 

SINGLE-EXPANSION    LOCOMOTIVE. 

For  the   reciprocating  parts 

1.08 
P,  =1.0X683X201  l-\ 1=28,412.8X1.09538=31,122.8  lb. 


[1.08    -1 
1+ - 
11.323  J 


11.323 
Pb  =28.412.8  [1 —0.09538]  =28.412.8X0.90462=25,702.8  lb. 

For  the  connecting  rod 


P'f— Ct=l.GX658, 


58.5X2611+" 


2X4.386X1.08—1.08X11.323 


11.323' 


] 


[—2.75724  -t 
1+ I 
128.21    J 


=27.393.6  [l+(— 0.0215)  ]=27.393.6X0.9785=26,804.0    lb. 
1'7,393.0  [l-(— 0.0215) ]=27.393.ex  1.0215=27,982.6    lb. 

Hence  the  net  horizontal  inertia  forces  on  the  main  crank-pin, 
or  the  longitudinal  disturbing  effects  upon  the  locomotive  as  a 
whole  are : 

At  the  from  dead  center, 

?;  +(P'F-O=31,122.8+20,804.Gc=57,927.4  lb.,  acting  forward. 
At  the  back  dead  center, 

Pb +P'b +0=25.702.8+27,982.0=53,685.4  lb.,  acting  backward. 
The  total  variation  per  semi-revolution  being, 

57,927.4+53,685.4;=ll  1,612.8  lb. 

Tlie  foregoing  results  are  summarized  in  the  following  table : 

TABLE    II.       INERTIA    OP    RECIPROCATING    PARTS    AND 
CONNECTING   ROD  AT    80   M.P.H.,    OR  336   R.P.M. 


Inertia  force  on  H.  P. 
crank-pin  at  front  cen- 
ter      

Inertia  force  on  H.  P. 
crank-pin  at  back  cen- 
ter      

Inertia  force  on  L.  P. 
crank-pin  at  front  cen- 
ter      

Inertia  force  on  L.  P. 
crank-pin  at  back  cen- 
ter      

Inertia  force  on  locomo- 
tive as  a  whole,  H.  P. 
crank-pin  at  front  cen- 
ter     

Inertia  force  on  locomo- 
tive as  a  whole,  H.  P. 
crank-pin  at  back  cen- 
ter     

Inertia  force,  total  varia- 
tion per  semi-revolu- 
tion     


Cole 

Balanced 

Compound. 

46,960.7  lb. 

42,978.5  lb. 

60,946.5  lb. 

47,728.6  lb. 

B.767.9  lb. 

P.7,968.0  lb. 

8.735.9  lb. 

Single    Ex- 
pansion. 


57.927.4  lb. 
53,685.4  lb. 


57,927.4  lb. 


53.685.4  lb. 


Decrease    of 

Inertia  Force 

in    Balanced 

Compound. 


10,966.7  lb. 
10.706.9  lb. 


57.159.5  lb. 


45.717.4  lb. 


111,612.8  lb.    *     102,876.9  lb. 


Now,  as  Stated  by  Prof.  William  Ripper,  in  his  "Steam- 
Engine  Theory  and  Practice"  (p.  278),  "The  effect  of  com- 
pression or  cushioning  of  the  steam  in  the  cylinder  during 
the  retardation  of  the  reciprocating  parts  is  to  remove  the 
retarding  force  (acting  as  driving  force)  from  the  crank-pin 
and  transfer  it  to  the  cylinder,  where  we  now  have,  however, 
the  same  net  result  on  the  engine  frame,  only  the  stress  Is 
applied  to  the  cylinder-cover  instead  of  to  the  crank-pin." 

It  is  therefore  suggested  that  the  figures  presented  in  the 
above  table  may  possibly  indicate  one  of  the  causes  which 
have  produced  so  many  cylinder  and  frame  breakages  in  this 
country,  as  they  show  that  in  the  case  of  the  single-expan- 
sion locomotive  when  at  SO  m.p.h.,  forces  of  28.96  and  26.84 
tons,  are  required  to  overcome  the  horizontal  inertia  of  the 
reciprocating  parts  and  the  connecting  rod  at  the  front  and 
back  dead  centers,  respectively. 

The  machinery  of  this  engine  represents  a  high  degree  of 
lightness  and  refinement  of  design,  hence  it  is  evident  that  the 
great  comparative  reduction  of  the  longitudi;ial  inertia  forces 
obtained  in  the  four-cylinder  balanced  locomotive,  as  given 
in  the  last  column  of  the  table,  constitutes  an  Important  ad- 
vantage of  this  type  of  engine  for  heavy  fast  passenger  service. 


The  two  new  Cunard  liners  which  are  being  built  In  Scot- 
land will  each  be  equipped  with  four  steam  turbines,  each 
designed  for  an  Indicated  horse-power  of  18,000. 


Cast  Steel  Locomotive  Cylinoer. — The  first  open  hearth 
cast  steel  locomotive  cylinder  produced  in  this  country  was 
recently  made  for  the  New  York  Central  by  the  Pennsylvania 
Steel  Casting  &  Machine  Company,  Chester,  Pa.  It  is  said 
that  from  15  to  20  per  cent.  In  weight  may  be  saved  by  this 
method.  These  cylinders  are  stronger  than  those  made  of 
cast  Iron,  and  were  tested  to  a  hydrostatic  pressure  of  600 
lbs.  per  sq.  in. 


Decembeb,  1906. 
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PRODUCnON  IMPROVE- 
MENTS. 


FIG.  2. — m:illino  driving  box  face  of  shoes  and  wedges. 


FIG.  3. — MILLING  OUTSIDES  AND  TOPS  OF  THE  FLANGES  OF  SHOES   AND  WEDGES. 


Milling  Castings  at  the  Angus 
Shops. 


FIG.   4.^FINISHmG  THE  INSIDE  SUBFACXS  OF  SHOES  ASD  WEDGES. 


On  page  400  of  our  November 
journal    we    described    the   mill- 
ing of  cast  iron   and   cast  steel 
driving  boxes  at  the  Angus  shops 
of  the  Canadian  Pacific  Railway. 
In  addition  to  milling  the  driving 
boxes  they  are  having  consider- 
able success  in  milling  other  cast- 
ings,    including     engine     truck 
boxes,  shoes  and  wedges  and  cast 
steel  crosshead  shoes.    To  handle 
this  work  to  advantage,  it  is,  of 
course,  advisable  to  run  the  dif- 
ferent castings  through  in  fairly 
large  quantities,  so  that  as  little 
time  as  possible  will  be  lost  in 
changing  the  jigs  and  tools.     It 
is  also  advisable  to  have  as  many 
rows   of  castings  as   the  width 
and  the  power  of  the  machine 
will  permit,  as  the  cutting  time 
is   the    same   for   two   or   more 
rows      as      for      one.        While 
the  cost  of  the  milling  cutters, 
which   are  of   high  speed   steel, 
is  rather  high  yet  when  we  con- 
sider that  often  several  faces  are 
finished  by  one  tool  at  the  same 
time,  and  that  the  castings  are 
roughed   and    finished   with    one 
cut,  it  can  readily  be  seen  that 
the  cost  of  the  cutters  may  be 
saved  in  a  short  time.    The  mill- 
ing   cutters    are    made    at    the 
Angus  shops  and  are  easily  kept 
sharp  and   in   good   condition,  a 
Landis  grinding  machine  being 
provided  for  this  purpose.     The 
machine  upon  which  the  work  is 
done  is  a  48  in.  Bement-Miles  & 
Company  motor  driven  horizon- 
tal miller. 

ENGINE  truck   BOXES. 

The  engine  truck  boxes  are 
handled  in  practically  the  same 
manner  as  the  driving  boxes. 
The  sides  are  first  milled  with 
an  inserted  tooth  cutter  8  ins.  in 
diameter  and  30  ins.  long;  a 
long  double  knee  or  angle  plato 
is  then  placed  on  the  table  of  the 
machine  and  a  row  of  boxes  is 
bolted  on  each  side  of  this  plate 
the  full  length  of  the  tabic;  the 
two  sets  of  adjustable,  plate  cut- 
ters, which  are  12  ins.  in  di- 
ameter (the  same  as  used  for 
the  driving  boxes  and  shown  in 
Fig.  2,  page  406),  are  then 
placed  on  the  arbor  and  adjusto.^ 
for  the  proper  width  of  the  en- 
gine truck  pedestal  jaws,  and 
the  boxes  are  finished  In  th(i 
same  manner  as  tJie  driving 
boxes.  ■"      • 

SHOES    AND    WEDGES. 

In  milling  the  shoes  and 
wedges  the  jig  shown  in  Fig.  1 
Is   used.     At  the  present  time 
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I'l 


1"  i< 


i;==:ljfi  0'  s        1  +— 


«5S.5X'Jt!| 

H I 

JliS.l'l    J 


*_'  X  4..'iSr>  X  1.08^1 .08X 1 1 .32:1 

If 

ii.;;2:j 


] 


2<lr— rl  - 

1- 


I  III  itiiluiiii::  ilitii  iln'sr  fi|ii:ili<i)is  tlio  values  ^i\>-ii  in  tli*-  abwe  talilf 
I'll-  ilie  iitruiniiiivcs  iiixK-r  <-imsi<liM'atiuii,  ilicii  at  .SO  iii.i>.h.»  the 
siif-vvi's  uii  tlif  main  <nink  jtiiis  at  tin'  di-ad  points,  due  to  tlie 
iutTiia  <if  I  If  r-iripi-.M  atiii;.'  \t.\vts  and  the  tounecting  rod,  are  us 
foUows  :  .   ^^^ 

roij;   i:alam'i:1)  co.MruuND  locumchve. 

I'or'lJie  HJ*.  re«.'ii»rotating  parts 


l\  =|.Uxi>MX-'l|  1^—1  -1'  I.  U;i>.«X  1.12831=27,270.8 


lb. 


=27.:;;i.{.«;  [ i  +  (— <M)2ir») ]=27.:{V);{.«;xo.!)7src=2(>,804.G   ib. 

I>'B-|-ib=27..'.t»;{.«;  11-^  (-- U.U2ir))  ]=27.31)3.GXl.02ir.=:27,US2.G    lb. 

II<'n<(>  till'  jii't  horizontal  inertia  forces  on  the  main  crank-pin, 
or  the  loiij^iliidinal  dLsturbini;  effects  upon  tlie  hwomotive  as  a 
whole   are  : 

At    the  front   dead  eeuler, 

Pf+(1"i-     Ci=:n,122.8+20,S04.0=;j7/J27.4  lb.,  acting  forward. 
At   tlie  back   dead  center, 

Pb +1''« +C==2n.702.8+27.D82.G=53,GS'».4   lb.,   actius   backward. 
The  total  variation  i>er  semi-revolution  being, 

57,927.4-f53,GS5.4;=lll.G12.8  lb. 

The  foregoing  results  are  sumuiarizeil  in  the  following  table : 

TAIILK     II.       I.SERTIA    OF    RKCIPUOCATIXG    PARTS    AND 
CONNECTING    ROD    AT    SO    M.P.H  .    OR   336    R.P.M. 


jPi,  ±t24.1C6,(»  [  1  --*.1 28.-J  I  ]  =24 ,  IGD.G  X  0.871GJ>=2 1 ,0G8.4  lb 
For  t^;  |I.P.?«onriecting  rod 

2X2. 4r»SXl.08— 1.08X8.417 


P'  f    —  G  i=rl,«'Xr.OOX 


ioU^ 


SAV, 


] 


[...iSlUS-l 
I  . I 
70.84<jJ 


=2(»,.S<M>  Il-r  (  .  n.(>r..;:{7n=20.SOOXU.l)lG<>{=lJM;S9.5)  lb. 

p*!,  >fC=2l»,S4W>  [  1-  i~O.05;'Kl7 )  i  =2U.S0«J X  1 .05337=2 1  .iHO.  1  lb. 

Hence  the  Bet  horizontal  imriia  forces  on  the  II. P.  crank-pin  are 

.\t  tTie  front  dead  center, 

Vr  -h  ( i'  K  -0=27.270.8+  J0.ilS!».!»=4G.9G0.7  lb. 
At  thu  back  dead  center. 

Pi.  -t  1'h  +  C=2  1 ,0GS.4  +  2 1 .' » 1  ( 1. 1 =42,078.5  lb. 


Inertia  force  oa  H.  P. 
craok-pia  at  front  cen- 
ter      

Inertia  fono  on  H.  P. 
<-rani(-piu  at  back  cen- 
ter      

inertia  force  on  It.  P. 
cTank-pin  at  front  cen- 
ter      

Inertia  forte  on  L.  P. 
I  rank-pin  at  back  cen- 
ter      

Inertia  force  on  lo(oino- 
tive  as  a  whole,  H.  P. 
<  rank-pin  at  front  cen- 
ter     

Inertia  force  on  loiomo- 
tivp  as  a  whole,  H.  P. 
crank-pin  at  back  cen- 
ter     

Inf-rtia  force,  total  varia- 
tion per  senii-revolu- 
lion     


Colo 

Kalanct'd 

Compound. 

46.960.7  lb. 

42,978.5  lb. 

00.946.5  lb. 

47,728.0  lb. 

B.767.9  lb. 

P.7.968.0  lb. 

8,735.9  lb. 

SinKle    Ex- 
pansion. 


57.927.4  lb. 
53,685.4  Ib. 


57,927.4  lb. 

53,685.4  lb. 
111,012.8  1b. 


Decrea.se    of 

Inertia  Force 

in    Balanced 

Compound. 


10,966.7  lb. 
10,706.9  lb. 


57.159.5  lb. 

45.717.4  lb. 

102,876.9  Ib. 


lor  the  Ui*.  r.ciiird<-.Tt1iiR  parts 

I.II.S 


[l.«'S    -I 
1+- |=24.87G.SIX  l.Ot)0«:»=27,35<;.8 
JO.SU!  J 


P 


-24,87G.8  tl-^.t«lil»a»I=::24.876^X«MMMi:]l=22.;;iM;.8  lb 


I'or  the  L.P.  connecting  rod 

2.x  3.482  X 1 .08—1 .08X 1 0.8;{:? 
(;=].GX588X2H|  1+  ^—7^ 


r 


.GX588X2nr 


10.833= 
4.17.852- 


] 


Now,   as   stated    by    Piof.   William   Uii)per.    in   his  "Steam- 
jjj  Engine  Theory    and    Practice"    (p.    L'7s».   "The  effect   of  com- 

j)iession  or  cushioning  of  the  steam  in  the  cylinder  durint; 
the  retardation  of  the  reciprocatini?  parts  is  to  remove  the 
retarding  force  (acting  as  driving  force)  from  the  crank-pin 
and  transfer  it  to  the  cylinder,  where  we  now  have,  however, 
the  same  net  result  on  the  engine  frame,  only  the  stress  is 
applied  to  the  cylinder-cover  instead  of  to  the  crank-pin." 

It  is  therefore  suggested  that  the  figures  presented  in  tho 
above  table  may   possibly  indicate  one  of  the  causes  which 

« 

have  produced  so  many  cylinder  and  frame  breakages  in  this 

country,  as   they   show  that  in"  the  case  of  the  single-expan- 

=24.u;<>.SU4-(— O.0:i561)]=24.4<M).8X0.O(>4;'.!)=23.589.7  1b      sion  locomotive  when  at  80  m.p.h..  forces  of  28.96  and  2G.84 

l»'„  :  t'=:i»4.4G0.8[l     (-  0.O35Gl)]=24.4(».8Xl.035Gl=25.3;n.81b      tons,  are  required  to  overcome  the  horizontal  inertia  of  the 

llen<e  the  net  horizontal  inertia  forces  on  the  L.P.  crank-pin  ore:       reciprocating  parts  and  the  connecting  rod   at  the  front  and 

At  ibe  frflnt  dead  center,  ^'^ck  dead   centers,   respectively. 

:        ■      •       Pp -f  (Pk— C)=27,3545.8-r2;'.,580.7=50,04G.5  lb.  The  machinery  of  this  engine  represents  a  high  degree  of 

At  the  l>aek  dead  wnter,  lightness  and  refinement  of  design,  hence  it  is  evident  that  the 

P.i*-fP'n -rC=22,;J9C.8-f25.:i31.S=47.728.<;  lb.      great  comparative  reduction  of  the  longitudinal  inertia  forces 

obtained   in   the   fotir-cylinder   balanced    locomotive,   as   given 


[-^  4.iT*ir»::-i 
1+ I 
117.:554j 


« ■i.ns«-<piently,    tjie'  effK't /tipon   the    locomotive    as    a    whole    is    as 

follows: 
AViih  the  II. P.  <rank  at   the  front  center  and  the  li.P  crank  at 
I  lie  l>jick  center,  the  resulting  longitudinal  disttirbing  force  is 

17.72S.rr- l»;,!M-,i).7=7«;7.t>  Ib..  a<tin^'  ba<kward. 
With   ill.'  II. P.  (Tank  at   tlio  l>a<k  center  and  the  L.P.  ir.mk  at    the 
l^ront  •enter,  the  iiidialanc^il  force  Is 

."MMMt;.."*      12.;»7S..5=7.1)GS  lb.,  acting  forward. 
III.-   I.. Ml    \;iriati«in    p>r  sfiiii  reMiiiit ion    Ix-in;;. 
7<;7.1»  •  7.'.M;s=-s.7.t.%.t>  II.. 

,s|.\«;i,i:  i:.\i'.\\sio\    Ln«t»Mt)TIVK. 
I'o^'the^  reeipHK-ating  parts 

|.^  —  1  i;  .  <X->,v2G|  1^ 1=28.412.8X1.00.5.38=31,122.8 

L    "  -  J 

1*11=:;,^  1 1-8  |I-O.O0rN;.s]  =28.412.SX0.004t52=25.702.8  lb. 
For  the  connecting  rod 


in  the  last  column  of  the  table,  constitutes  an  important  ad- 
vantage of  this  type  of  engine  for  heavy  fast  i)assenger  service. 


The  two  new  Ciinard  liners  which  are  being  built  in  Scot- 
land will  each  be  eqiiippcfl  with  four  steam  turbines,  each 
designed  for  an  indicated  horse-power  of  Is.uiKt. 


lb. 


Cast  Stkkt.  Locomotivk  Cvi.iM>t:R.^ — The  first  open  hearth 
cast  steel  locomotive  cylinder  prixluced  in  this  country  was 
recently  made  for  the  New  York  Central  by  the  Pennsylvania 
Steel  Casting  &  Machine  Company,  Chester,  Pa.  It  is  said 
that  from  1.5  to  20  per  cent,  in  weight  may  be  saved  by  this 
method.  These  cylinders  are  stronger  than  those  made  of 
cast  iron,  and  were  tested  to  a  hydrostatic  pressure  of  COO 
lbs.   per  sq.   in. 
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FIG.    2. — MILLING    DBIVING    BOX    FACE    OF    SHOES    AND   WEDGES. 


HMpi    IMSfiBHIHi  "^Hibuiy-.^ 

iriillB  III  1 

ri<^^    /9 

1 

FIG.   3. — MILLI.NG  OUTSIDES  AND  TOPS  OF  THE  FLANGES  OF  SHOES   A  .\n  WEWiES. 


PRODUCTION  IMPROVE- 
MENTS. 


MiiJi-Vi  CasiimjS  at  riii;  A.NtiL^ 
Siiors. 


FIG.    4. — FINISHING   THE   INSIDE  SUSFACKS  OF   SHOES   AND  WEDGES. 


On  iiajie  4«>C  of  our  .\'ovtiijlj<!' 
joiirual  we  describt'd  the  luill- 
iiiK  of  cast  iron  and  t-ast  steel 
<lriving  lioxes  at  the  Angus  shoi>s 
of  i1h' ('niia<]!;i«  Pacific  Railway. 
IiiaddiU«in  io  uiilliii^  ihe  rlriviiii; 
l)oxes  tliey  ai«  liaviuj;  «onsi«ler- 
able  siHt-eSs  in  inilliug  other  tast- 
ings, iiuludins  engine  truck 
boxes,  shoes  and  wedges  and  cast 
steel  irBsshead  shoes.  To  handle 
this  work  to  advantage,  it  is,  of 
course,  advisable  to  run  the  dif- 
ferent eastings  through  in  fairly 
large  quantities,  so  that  as  lit  lie 
time  as  possible  will  be  lost  in 
changing  the  jigs  and  tools.  It 
is  aLso  advisable  to  have  as  many 
rows  of  castings  as  the  width 
and  the  ijower  of  the  machine 
will  perniit,  ^  the  culling  time 
.is  the  same  for  two  or  more 
rows  ■  as  for  one.  While 
the  IO.SI  of  the  milling  cutters, 
rflvhfcch  are  of  high  speed  steel, 
-Is  rather  high  yet  when  we  con- 
sider that  often  several  faces  are 
finished  by  one  tool  at  the  same 
time,  and  that  the  castings  are 
roughed  and  finished  with  one 
cut,  it  can  ri-adily  Ikj  seen  that 
the  cost  of  the  cutters  may  be 
.saved  in  a  short  time.  The  mill- 
injg  cutters  afel.Diade  at  the 
Angus  shops  arid  are  «-asily  kept 
sharp  and  in  good  condition,  a 
Landis  grinding  niachiiie  bein-^ 
provided  for  thi«  iturpose.  The 
ma<hine  upon  which  the  work  is 
done  is  a  4S  in.  Henient-.Milcs  & 
Company  motor  driven  iKJiizon- 
tal  miller. 

;".. ./  \.  .fiXGINB  TBIX;K    UOXES. 

The  engine  truck  boxes  are 
.handled  in  practically  the  same 
^manner  as  the  driving  boxes. 
sfhe  sides  are  first  milled  with 
an  inserted  tooth  cutter  8  ins.  in 
diameter  ami  30  ins.  long;  a 
long  double  knee  or  angle  j>lat^ 
is  then  placed  on  the  table  of  the 
ma<hine  and  a  row  of  boxes  is 
l»olied  on  each  side  of  Ibis  plate 
the  full  length  of  the  tabic;  the 
two  ^ts  of  adjustable,  plate  cnt- 
ters.  which  iirl^t2  ins.  in  di- 
ameter (the  same  as  u.sed  for 
the  driving  boxes  and  shftwn  in 
P'ig.  2,  jiage  4<^h;»,  are  then 
placed  on  the  arbor  and  adjuste '• 
for  the  jiroper  width  of  the  en- 
gine truck  pedestal  jaws,  and 
the  boxes  are  finished  in  ih,' 
same  manner  as  ih.-  driviiij; 
boxes. 

SIKiKs     .\Mi     WKIK.t:..*. 

In  milling  the  shoes  and 
.-Wedges  the  jig  sliown  in  Fig.  1 
■  Is    used.     At   the   present   time 
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only  three  of  these  jigs  have  been  constructed,  and,  thus 
only  six  shoes  are  milled  at  one  time-  The  driving  box  face 
Is  first  milled  as  shown  in  Fig.  2.  The  cutter  is  of  the  in- 
serted tooth  type,  8  ins.  in  diameter  and  18  ins.  long,  and 
operates  at  12  if.  r.p.m.  with  a  table  feed  of  2%  ins.  per  min. 
After  the  first  operation  the  jigs  are  removed  from  the  table 
and  two  rows  of  shoes  or  wedges  of  six  each  are  placed  upon 
parallel  strips  and  are  securely  held  in  place  by  the  clamps 
and  T  bolts,  as  shown  in  Fig.  3.  The  outsides  and  the  tops 
of  the  flanges  are  milled  by  the  gang  cutters-  The  large 
cutters  are  of  the  inserted-plate  type,  13  ins,  in  diameter, 
while  the  small  cutters  are  solid  and  6  Ins.  in  diameter. 
They  operate  at  a  speed  of  12  V^  r.p.m.,  and  a  table  feed  of 


shoes  or  wedges,  by  reversing  the  cutters  so  as  to  use  both 
sides;  the  small  cutters  are  good  for  more  than  this.  The 
cutters  used  in  the  third  operation  will  mill  100  shoes  or 
wedges.  This  means  that  in  any  of  the  three  operations  a 
man  will  run  his  machine  for  a  least  one  full  day  and  more 
without  having  to  touch  the  cutters,  and  that  in  any  case 
they  will  not  need  to  be  sent  to  the  grinder  until  at  least 
two  full  days  work  has  been  done  with  each  of  them.  These 
figures  are  conservative  and  under  these  condUions  the  cut- 
ters will  at  all  times  give  a  high  class  finish.  It  must  be 
understood  that  these  figures  were  obtained  for  castings  which 
had  not  been  put  through  the  tumbler  and  had  only  a  little 
brushing  with  a  wire  brush,  so  that  they  were  comparatively 


Tapfifd  for  ^  Sluds 

r 


FIG.   1. — JIG   USED  FOB  MILLING  SHOES  AND 
WF.IKJES    AND   CROSS-HEAD    SHOES. 


FIO.   6. — CAST  STEEL   CROSS-HEAD   SHOES. 

15-lC  in.  per  minute.  For  the  third  and  last  operation  (Fig. 
4)  the  jigs  are  again  replaced  upon  the  table,  and  the  three 
inside  surfaces  of  the  shoe  are  finished  by  means  of  the 
double  Inserted  plate  cutters  which  are  12  Ins.  in  diameter 
and  are  adjustable  for  width.  These  cutters  operate  at  a 
speed  of  12  r.p.m.  with  a,  table  feed  of  1%  Ins-  per  minute. 
The  photographs  shown  in  Figs.  2  and  4  show  clearly  how 
the  jig  illustrated  in  Fig.  1  is  used.  The  dummy  wedge 
shown  In  Fig.  1  is  fastened  In  the  jig  in  order  to  mill  the 
wedge  to  the  proper  angle. 

The  length  of  time  which  the  cutters,  used  in  these  three 
operations,  will  run  between  grlndlngs  may  be  of  Interest. 
The  inserted  tooth  cutter  used  in  the  first  operation  will 
mill  at  least  250  large  shoes  or  wedges  for  4i/^-In.  frames. 
The  large  cutters  used  in  the  second  operation  will  mill  100 


FIG.     5. — CHUCK    FOR    PtANUiO     SHOES    AND    WEDGES. 

rough  and  sandy,  especially  in  the  corners. 

The  shoes  and  wedges  are  now  ready  to  be  fitted  to  the 
frames  of  the  engine  and  are  marked  off  for  final  adjustment, 
and  are  then  taken  to  a  crank  planer  where  they  are  planed 
and  the  corners  rounded.  In  this  connection  a  special  chuck, 
shown  in  Fig.  5  is  used.  This  chuck,  as  may  be  seen,  is 
adjustable  in  all  directions  and  was  designed  by  Mr.  H.  H- 
Vaughan  and  made  by  Foote,  Burt  &  Company, 

CROSSHEAD   SHOF^ 

The  crosshead  shoes,  which  are  of  cast  steel  and  are 
shown  in  detail  in  Fig.  6,  are  finished  in  three  operations, 
which  leaves  them  ready  to  be  babbitted  ot?  lined  with  brass 
liners  and  to  be  fitted  to  the  crosshead  body  for  drilling 
and  for  the  ends  to  be  cut  off  to  the  proper  length.  The  tops 
and  outsides  of  the  flanges  of  these  shoes  are  finished  at  one 
operation  by  means  of  gang  cutters  as  shown  in  Fig.  7.  The 
photograph  shows  only  one  row  of  shoes  belngf  milled,  but 
it  is  the  intention  to  mill  two.  rows  of  glx  each  at  one  time 
as  a  considerable  saving  may  thus  be  effected.  These  shoes 
may  be  set  up  very  quickly  as  each  shoe  has  tAree  -cored  holes, 
and  it  is  only  iwc^ssapy  to  slip  the  shoes  down  over  short  T 
bolts  which  are  ^aced  In  the  table  slots  and  to  carefully 
set  each  shoe  the  sam^  distance  from  the  edge  of  the  table 
and  parallel  with  It.  The  large!  cutters  are  of  the  inserted 
plate  type  12  Ins.  in  diameter  and  the  small  ones  are  solid, 
6  Ins.  in  diameter.  They  aft-fe  operated  at  a  speed  of  16  r-p.m. 
with  a  table  feed  of  V/i  Ins.  per  minute.  The  photograph 
shows  quite  plainly  the  rubber  hose  with  the  T  at  its  end 
just  above  the  cutter.  This  hose  Is  connected  witfi  a  reser- 
voir which  furnishes  the  compound  for  use  when  cast  steel  is 
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being  milled.  For  the  second  op- 
eration tlie  shoes  are  turned  over 
and  bolted  down  to  the  table,  and 
the  fit  for  the  cross  head  body  is 
milled  (See  A  Fig.  6).  The  cut- 
ters used  for  this  operation  are  cf 
the  inserted  plate  type,  13  ins.  in 
diameter  and  are  operated  at  a 
speed  of  16  r.p.m.  with  a  table  feed 
of  114  ins.  per  minute.  For  the 
third  operation  the  same  jig  which 
is  used  for  the  shoes  and  wedges 
and  which  is  shown  in  detail  in  Fig. 
1  is  used.  The  three  surfaces 
marked  B  on  Fig.  6  are  finished  in 
this  operation.  Inserted  plate  cut- 
ters 13  ins.  in  diameter  and  so  ar- 
ranged that  they  can  be  adjusted 
for  width  are  used  and  operate  at 
a  speed  of  16  r.p.m.  with  a  table 
feed  of  114  ins.  per  minute. 

We  are  indebted  for  information 
and  drawings  to  Mr.  H,  H. 
Vaughan,  superintendent  of  motive 
power,  Mr.  H.  Osborne,  superin- 
tendent of  shops  and  Mr.  Gustave 
Giroux,  piece  work  inspector. 


no.    7. FINISHING    THE    TOPS    AND    OUTSIDES    OF    THE    FULNGES    OF 

CAST  STEEL  CBOSS-HEAD  SHOES. 


MECHANICAL  DEPARTMENT  RECORDS-THE 
GRAPHIC  SYSTEM. 


By  L.  a.  Labsen.* 


To  insure  satisfactory  results  in  the  intricate  and  manifold 
interests  of  railroading,  particularly  in  the  mechanical  de- 
partment— to  show  low  costs  and  high  service — an  organiza- 
tion must  be  maintained  which  shall  control  the  details. 
These  being  determined,  the  results  are  bound  to  follow. 
Among  the  essential  elements  of  such  an  organization  may 
be  mentioned: 

1.  Systematic  instructions. 

(a)  Covering  all  important  matters. 

(b)  Complete,  concise,  and  revised  as  demanded  by  chang- 

ing conditions. 

2.  Assurance  that  these  instructions  are  being  observed, 
which  requires 

(a)  Familiarity  on  part  of  all  concerned  with  them. 

(b)  Reg^ular  reports,  showing  returns. 

3.  Records,  showing  plainly  the  results. 

This  article  does  not  discuss  either  the  first  or  second,  which 
deserve  separate  attention,  but  treats  only  of  records  in  the 
mechanical  department.  The  elements  of  a  good  record  are 
(1)  accuracy,  (2)  permanence,  (3)  simplicity,  (4)  compar- 
ison. There  are,  in  general,  three  methods  of  recording  re- 
sults: (1)  as  contained  in  the  original  reports,  (2)  In  books 
and  statements,  (3)  the  graphic  system.  Each  has  something 
to  commend  itself.  The  first  two  certainly  bear  the  stamp  of 
lon^  usage,  but  this  alone  cannot  be  accepted  as  final  in  their 
defense.  It  is  not  our  purpose  to  point  out  the  defects  of 
these  methods,  though  we  might  do  so,  but  to  indicate  the 
merits  of  the  third,  or  giaphic  system.  It  has  been  only  in 
recent  years,  since  the  rise  of  the  technician,  that  the  value 
of  the  graphic  method  has  been  recognized,  and  Its  field  of 
usefulness  has  been  but  meagerly  covered. 

The  graphic  record,  or  diagram,  is  of  varying  sizes  and 
styles,  limited  only  by  the  varying  demands.  The  most  com- 
monly used  diagram  is  made  of  smooth,  heavy  white  paper, 
19  X  24  ins.  in  size,  ruled  at  right  angles  in  green  or  orange 
(as  being  best  for  the  eye).  The  two  general  varieties  are 
termed,  respectively,  the  daily,  one-year  diagram,  and  the 
monthly,  ten-year  diagram.  As  these  terms  Indicate,  the  first 
is  used  to  record  daily  occurrences  for  a  period  of  one  year, 
the  second  to  record  monthly  occurrences,  expenses,  etc.,  for 


a  period  of  ten  years.  Reference  to  the  illustrations  will  more 
fully  explain  them.  Fig.  1  is  a  fac-slmile  of  a  part  of  the 
daily,  one-year  diagram.  Each  perpendicular  column,  1-24  in. 
in  width,  represents  one  day,  and  the  record  shown  covers  a 
month  of  31  days.  The  diagram  has  366  of  these  columns, 
each  month  being  distinctly  shown  by  a  heavy  line,  each  five 
days  also  being  shown  by  lines  heavier  than  those  distin- 
guishing days,  but  not  so  heavy  as  those  separating  months. 
In  like  manner,  the  horizontal  heavy  lines  separate  spaces  of 
five  and  twenty-five.  These  lines  do  not  usually  indicate 
periods  of  time,  but  are  spaced  for  facility  of  calculation,  each 
space  being  denominated  as  representing  a  certain  number  of 
cents,  dollars,  delays,  etc,  as  may   be  considered   most  con- 
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riQ.  1. 
venient.  Fig.  3  is  a  facsimile  of  a  part  of  the  monthly,  ten- 
year  diagram,  and  represents  a  record  for  two  years.  The 
lightest  perpendicular  lines  separate  periods  of  one  month, 
those  slightly  heavier  periods  of  six  months,  while  the  heavi- 
est distinguish  periods  of  twelve  months.  Th«  horizontal 
lines  in  this  diagram,  as  in  Fig.  1,  are  flexible  In  their  sig- 
nificance, and  for  convenience  heavier  lines  distinguish  cer- 
tain spaces.  The  entries  are  made  by  using  India  4nks  (black, 
when  but  one  color  is  needed),  or  a  6  H  drafting  pencil.  The 
latter  Is  more  convenient,  but  the  former  Is  more  nearly  per- 
manent 
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«iuty  three  of  these  jigs  have  beeu  constructt'd,  and,  thus 
only  six  shoes  are  milkd  at  cue  time-  The  driving  box  face 
is  first  niillGci  as  shown  in  Fig.  2.  The  cutter  is  of  the  in- 
.st'iled  tooth  type,  8  ins.  in  diameter  and  IS  ins.  long,  and 
operates  at  12',j  r.p.ui.  with  a  table  feed  of  2^4  ins.  i)er  niin. 
After  rho  first  operation  the  jigs  are  removed  from  the  table 
and  two  rows  of  ishoes  or  wedges  of  six  eaeh  are  i)laeed  upon 
parallel  strips  and  are  securely  held  in  pla<e  by  the  elamps 
and  T  bolts,  as  ^howu  in  Fig.  M.  The  outsides  and  the  tops 
of  the  llauges  are  milled  by  the  gang  eutters  Th.;  large 
eiilters  are  of\.  llie..inserted-plate  type,  13  ins.  in  diameter, 
while.:  the  snaajJ.  cntters  are  solid  and  6  ins.  in  diameter. 
They  operate  at  a  speed  of  12%.  r.p.m.,  and  a  table  feed  of 


shoes  or  wedges,  by  reversing  the  cutters  so  as  to  use  both 
sides;  the  small  cutters  are  good  for  more  than  this.  The 
cutters  used  in  the  third  operation  will  mill  100  shoes  or 
wedges.  This  means  that  in  any  of  the  three  operations  a 
man  will  run  his  maehine  for  a  least  one  full  day  and  more 
without  having  to  touch  the  cutters,  and  that  in  any  case 
they  will  not  need  to  be  sent  to  the  grinder  until  at  least 
two  full  days  work  has  been  done  with  eaeh  of  them.  These 
figures  are  eonservative  and  under  these  conditions  the  cut- 
ters will  at  all  times  give  a  high  class  finish.  It  must  be 
understood  that  these  figures  were  obtained  for  castings  which 
had  not  been  put  through  the  tumbler  and  had  only  a  little 
brushing  with  a  wire  biiish.  so  that  they  were  comparatively 
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FIO^  €.*^CASr'  STKEL  rWIHiS-IIKAU  SHOES. 

1")  IG  ill;  ]>iv  niinutt.  For  the  lliird  and  last  oi)eration  (Fig. 
i^  the  jigs  are  again  replaced  upon  the  table,  and  the  three 
inside  surfaces  of  the  shoe  are  finished  by  means  of  the 
double  inserted  plate  cutters  which  are  12  ins.  in  diameter 
and  ar«^  adjtihiable  for  width.  These  cutters  oi»erate  at  a 
spee<l  of  12  r.i).m.  with  a  table  feed  of  l"'s  ins  |>er  minute. 
The  photos^raphs  shown  iu  Figs.  2  and  4  show  clearly  how 
the  jig  illustrated  in  FI&  1  is  use«l.  The  dummy  wedge 
shown  in  Fig.  1  is  fastened  in  th.>  jiy;  in  order  to  mill  the 
wedge  to  the  proper  angle. 

The  length  «»f  time  wiiich  the  cutters,  used  in  these  three 
oj»eratipns,  will  iMinliet ween  grindings  may  be  of  interest. 
The  inserted  tooth  cnfter  used  in  the  first  operation  will 
mill  at  least  LT.O  large  shoes  or  wedges  for  4il.-in.  frames. 
The  large  <iiti"rs  used  in  the  serond  operation  will  mill  100 


Fi(..   a.— (iitCK    Hnt   I'I.a.mm;    siioks   and   wkim;ks. 

rough  and  sandy,  especially  in  the  corners. 

The  shoes  and  wedges  are  now  ready  to  be  fitted  to  tlu' 
trann's  of  ih.>  online  and  lire  marked  otlf  for  final  adjust lUCUt, 
and  are  then  taken  to  a  i-rank  planer  where  they  are  planed 
and  the  loniers  rounded.  In  this  connection  a  special  chuck, 
shown  in  Fig.  .'.  is  used.  This  chuck,  as  may  be  seen,  is 
adjustal)le  in  all  dlrfctions  and  was  designed  by  Mr.  fl.  11 
Vanghan  and  nuide  by   Foote,   Hurt   &  Company. 

(  i:ossiii:ai)  mioks 

The  crosshead  shoes,  whicli.  arc  of  cast  steel  and  are 
shown  in  detail  in  Fig.  G.  are  finished  in  three  operations, 
whiih  leaves  them  ready  to  be  babbitted  or  liiud  with  brass 
liners  and  to  be  fitted  to  the  crossheail  body  for  drilling 
and  for  the  ends  to  be  cut  off  to  the  proper  length.  The  tops 
and  outsides  of  the  fianges  of  these  shoes  are  finished  at  one 
operation  by  means  of  gang  cutters  as  shown  in  Fig.  7.  The 
photograjih  shows  only  one  row  of  shoes  being  milled,  b»it 
it  is  tho  intention  to  mill  two  rows  of  six  ea<h  at  one  time 
as  a  considerable  saving  may  thus  be  effected.  These  shoes 
may  be  set  up  very  qui<'kly  as  each  shoe  has  three  cored  holes, 
and  it  is  only  necessary  to  slip  the  shoes  down  over  short  T 
bolts  which  are  placed  in  the  table  slots  and  to  carefully 
set  each  shoe  the  same  distance  from  the  edge  of  the  table 
and  parallel  with  it.  The  large  cutters  are  of  the  inserted 
plate  type  12  ins.  in  diameter  and  the  small  ones  are  solid. 
C  Ins.  In  diameter.  They  are  operated  at  a  speed  of  IG  r  p.m. 
with  a  table  feed  of  I14  ins.  per  minute.  The  photograph 
shows  quite  plainly  the  rubber  hose  with  the  T  at  its  end 
just  above  the  cutter.  This  hose  is  connected  with  a  reser- 
voir which  furnishes  the  compound  for  use  when  cast  steel  is 
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being  milled.  P"'or  the  second  op- 
eration tlie  shoes  are  turned  over 
and  bolted  down  to  the  table,  and 
the  fit  lor  the  cross  head  body  is 
milled  (See  A  Fig.  (i).  The  cut- 
ters used  lor  this  oiieraiiou  are  of 
the  inserted  itlale  type,  JU  ins.  in 
dianifU'r  and  arc  operated  at  a 
speed  ol  h;  r.p.iii.  wiili  ii  table  feed 
of  l\i  ins.  per  minute.  For  tlie 
Ihird  operation  the  same  jig  wliich 
is  u.srd  for  the  shoes  and  wedfjes 
and  whi«'h  is  sliown  in  detail  in  Vii^. 
1  is  u.sed.  Tile  three  surfa<es 
marked  M  on  Fig.  G  are  finislnd  in 
this  operation.  In.serled  plaie  cut- 
ters J;}  ins,  in  diameter  and  so  ar- 
ranged Ihal  I  hey  can  be  adjusted 
for  width  are  u.se<l  and  oi»eiate  at 
a  speed  of  I«>  r.i».m.  with  a  table 
feed  of  1',  t   ins.  per  minute. 

We  are  indebted  for  iufonnalion 
and  drawings  to  Mr.  H.  }{. 
Vaughan,  superintendent  of  motive 
power,  jSIr.  H.  Osborne,  superin- 
tendent of  shops  and  Mr.  Gustave 
Giroux,  piece  work  inspector. 


IG.    7. — MMSIIINC    THE    T<*S    AKD    OfTSlDES   OF   THE    FfcAX«BS   Ol 
CAST  STEEL  CKOSS-UEAD  SHOES. 


MECHANICAL  DEPARTMENT  RECORDS-  THE 
GRAPHIC  SYSTEM. 


By  L.  a.  Labsex.* 


To  insure  satisfactory  results  in  the  intricate  and  manifold 
interests  of  railroading,  parli<ularly  in  the  mechanical  de- 
partment—to .show  low  costs  and  high  service— an  organiza- 
tion must  i)c  maintained  which  shall  control  the  details. 
These  being  deitrmined,  tiie  results  are  bound  to  follow. 
Among  the  essential  elements  of  such  an  organization  may 
be  mentioned:  V:v  ■  3  ;;."•■  v.:>\^.;-. 

I.     Systematic  instructions. 

(a)  Covering  all  important  matters. 

(b)  Complete,  concise,  and  revLsed  as  demanded  by  chang 

ing  conditions::    ..;;:':/  :;:•;,/; 

1'.  Assurance  that  (h€S€  insfructions  are  being  observed, 
which  requires 

(a>    Familiarity  on  part  of  all  concerned  With  them, 
(b)   Regular   reports,  showing   returns. 

?>.     Records,  showing  plainly    the  results. 

This  article  does  not  (iiscuss  either  the  first  or  second.  wbi<li 
deserve  separate  attention,  but  treats  only  of  records  in  the 
mechanical  department.  The  elements  of  a  good  record  arc 
(1)  accuracy,  (2)  pcrmanenie,  r.\)  simplicity,  (4)  compar- 
ison. There  are,  in  general,  three  methods  of  recording  re- 
sults: (1)  as  contained  in  the  original  reports,  (2)  in  books 
and  statements,  (3)  the  graphic  system.  Each  has  something 
to  commend  itself.  The  first  two  certainly  bear  the  stamp  of 
lon£j  usage,  but  this  alone  cannot  be  accepted  as  final  in  their 
defense.  It  is  not  our  purpose  to  point  out  the  defects  of 
the.se  methods,  though  we  might  do  so,  but  to  indicate  the 
merits  of  the  third,  or  graphic  system.  It  has  been  only  in 
recent  years,  since  the  rise  of  the  technician,  that  the  value 
of  the  grai>hi<-  method  has  been  recognized,  and  its  field  of 
usefulness  has  been   but   meagerly   covered. 

The  graphic  record,  or  diagram,  is?  of  varying  sizes  and 
styles,  limited  only  by  the  varying  demands.  The  most  com- 
monly used  diagram  is  made  of  smooth,  heavy  white  jiaper, 
19  .\  24  ins.  in  size,  rtiled  at  right  angles  in  green  or  orange 
(as  being  best  for  the  eye}.  The  two  general  varieties  are 
termed,  respectively,  the  daily,  one-year  diagram,  and  the 
monthly,  ten-year  diagram.  As  these  terras  Indicate,  the  first 
is  used  to  record  flaily  occurrences  for  a  period  of  one  year, 
the  second  to  record  monthly  occurrences,  expenses,  etc.,  for 


;a.  period  of  ten  years.  Reference  to  the  illustrations  will  more 
Jully  explain  them.  Fig,  1  Is  a  fae-simile  of  a  part  of  the 
daily,  one-year  diagram.  Each  pcri^endicular  column,  1-24  in. 
in  width,  represents  one  day,  and  the  record  shown  covers  a 
month  of  31  days.  The  diagram  has  36G  of  these  columns, 
each  month  being  distinctly  shown  "by  a  heavy  line,  each  fiv 
days  also  being  shown  by  lines  heavier  than  those  distin- 
guishing days,  but  not  so  heavy  as  those  .separating  months. 
In  like  manner,  the  horizontal  heavy  lines  .separate  .spaces  of 
live  and  twenty  five;  These  Uaes  do  nott.  usually  indUaie 
l»eriods  of  time,  but  are  .'^ikaced  for  facility  of  faUulation,  ea«;1i 
space  being  denominated  as  representing  a  certain  miuil>er  rrf 
cents,   dollars,  dvlays,  etc,  as  may    be  » onsidered    most    c4in 

V-'-" -■'■ '.        ■'■".:'"■_'-:  F  -_fl6»*il»«<S.« 

MOT  Boxes  -  F»?t  to  M  T    C/^(t»  I      io«.-\u 


-.   ;•::-  1  ::t7I     :  V 


■ii-fHlfTJ^i 


•  Mecbimical  Depa'lJBent,-Ni.-F..  ft|c». 


vonient.  Flir.  :;  is  a  fac-stmile  or  a  part  of  the  monthly,  ten- 
year  diagram,  and  rcpieseni.s  a  record  for  two  years.  The 
lightest  perpenili<ular  lines  separate  periods  <»f  one  mouth, 
those  slightly  heavier  periods  of  six  months,  while  the  heavi- 
est distinguish  periods  of  twelve  montlis.  Thti  horizontal 
lines  in  this  diagram,  as  in  Fig.  1,  are  flexible  in  their  sig- 
nificance, and  for  convenience  he^avier  lii»es  disfin.guish  ter- 
tain  spaces.  The  entries  are  made  by  u,s ing  India  inks  (blank, 
when  but  one  color  is  need<>d),  or  a  6  H  drafting  pencil.  The 
latter  Is  more  convenient,  but  the  former  Is  more  nearly  per- 
manent 


452 


AMERICAN    ENGINEER   AND    RAILROAD    JOURNAL.  T 


Each  small  square  in  Fig.  1  represents  one  car,  and  it  will 
be  noted  that  on  January  1st  two  foreign  and  no  local  cars 
were  reported  running  hot  on  northbound  trains,  and  no  for- 
eign and  one  local  car  running  hot  on  southbound  trains,  or 
a  total  of  two  foreign  and  one  local.  The  situation  had  be- 
come much  more  serious  by  the  10th  of  the  month,  the  trou- 
ble coming  almost  entirely  from  foreign  cars.    This  diagram 
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Each  small  square  represents  one  failure,  the  twelve  per- 
pendicular columns  representing  months.  For  example:  In 
January  engine  500  failed  once  doubling  or  stalling,  three 
times  not  steaming,  twice  flues  leaking,  and  once  burst  flue. 
The  engines  follow  each  other  in  numerical  order,  which  al- 
lows a  quick  comparison  between  individual  engines  of  the 
same  class.    Each  diagram  carries  a  complete  yearly  record 
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shows  the  number  of  freight  cars  running  hot  on  X  Y  division 
each  day,  direction  of  movement,  and  whether  a  local  or  for- 
eign car.  Each  division  is  shown  in  the  same  manner,  and 
at  the  bottom  of  the  sheet  the  system  totals  are  given.  A 
glance  will  tell  which  division  is  having  the  most  trouble,  in 
which  direction  hot  box  cars  are  moving  (1.  e.,  what  ter- 
minal apparently  is  responsible)  and  whether  foreign  or  local 
cars  require  attention. 

The  daily,  one-year  diagram  may  also  be  used  as  a  monthly, 
one-year  record,  as  indicated  In  Fig.  2.  This  shows  a  part  of 
the  record  of  a  few  engines.  All  parts  of  the  engine  from 
A  to  Z  are  shown  in  their  order  under  "Broken  or  Defective." 


of  all  failures  of  30  engines.  Inks  of  dif- 
ferent colors  are  used  to  distinguish  be- 
tween different  divisions.  The  compari- 
son offered  is  threefold,  between  (1)  in- 
dividual engines  or  class,  (2)  parts  of 
same  engine,  (3)  divisions.  The  value 
of  such  comparison,  which,  it  should  be 
remembered,  can  be  made  at  a  glance,  is 
apparent. 

The  monthly,  ten-year  diagram  is 
shown  in  Fig.  3.  The  perpendicular 
light  lines  separate  the  months,  the  per- 
pendicular heavy  lines  separate  periods 
of  12  months.  The  horizontal  heavy 
lines  are  base  lines  from  which  calcula- 
tions are  made,  each  block  representing 
a  certain  number  of  dollars,  cents,  miles, 
etc.,  as  required.  Fig.  3  shows  the  rec- 
ord of  one  engine.  U  will  be  seen  that 
this  engine  was  In  the  shop  undergoing 
heavy  repairs  during  January  and  until 
February  15th.  The  cost  of  repairs  was: 
Labor,  $550;  material,  $450;  total,  $1,000. 
The  condition  of  the  various  parts  is  de- 
termined from  roundhouse  Inspection,  as  good,  fair,  or  poor, 
according  to  superintendent  of  motive  power's  determinations, 
and  is  reported  each  month.  In  February  the  condition  of  all 
parts  was  good,  and  the  engine  made  2.000  miles  after  being 
turned  out  of  the  shop.  It  was  in  continuous  service  until  June, 
when  it  was  in  shop  for  medium  repairs  on  account  of  being 
wrecked  (this  being  indicated  by  cross-hatching  on  line  "in 
shop").  The  cost  of  repairs  this  time  was  $250,  incluTiing 
labor  and  material.  By  June,  1903,  after  making  about  75,000 
miles  since  general  repairs,  the  condition  of  the  engine  had 
become  almost  uniformly  bad,  making  It  a  shop  candidate, 
and  it  was  shopped  at  a  tutal  cost  of  11,600;  labor,  $900;  mar 
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terial,  $700.  The  comparisons  allowed  here  will  occur  to  the 
reader.  A  glance  will  reveal  the  condition  of  an  engine  as 
to  all  vital  parts,  mileage  made  each  month,  when,  why,  and 
how  long  held  in  shop,  cost  of  repairs,  when  next  due  for 
shopping,  etc.  One  sheet  will  carry  such  a  record  for  six 
engines  for  ten  years. 

Figs.  4,  5  and  6  indicate  more  general  records  than  those 
above  explained,  and  Illustrate  respectively  records  Nos.  11, 
]2  and  13  in  the  list  given  at  the  end  of  the  article.  Fig.  4 
is  a  record  of  the  cost  of  repairs  to  class  W  engines  during 
each  month  of  1905  on  two  divisions.  Note  that  shop  and 
roundhouse  expense  is  shown  separately  and  is  divided  be- 
tween labor  and  material.  On  A.  B.  division  the  January  cost 
was  1.046  per  mile,  while  on  C.  D.  division  the  corresponding 
cost  was  |.06.  Both  divisions  show  an  increase  from  month 
to  month,  though  for  some  reason  the  cost  on  C.  D.  division 
is  uniformly  higher  than  on  A.  B.  division.  The  complete 
record  includes  the  cost  on  each  division,  and  total  cost  for 
the  system.  Each  class  of  engine  is  shown  on  a  separate 
sheet,  so  that  the  number  of  sheets  is  determined  by  the 
number  of  classes  of  locomotives. 

Fig.  5  represents  a  part  of  the  record  of  the  Joyville  round- 
house payrolls.    Each  class  of  labor  is  shown  separately,  and 
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rates  are  shown  in  figures,  e.  g.,  the  machinists'  roll  in  Jan- 
uary amounted  to  ?80  (1  man),  rate  ^3.45,  in  April,  May  and 
June  from  |120  to  |130  (2  men).  The  boilermakers*  roll  in- 
creased from  $110  in  January  to  $160  in  December.  At  the 
foot  of  the  sheet  the  total  roll  is  shown,  e.  g.,  in  January  it 
was  $1,500,  and  in  December  $1,700.  A  recapitulation  sheet 
showing  totals  of  each  roundhouse  on  the  system  is  also  used, 
allowing  a  quick  comparison  of  all  points.  It  is  a  simple 
matter  to  compare  the  roundhouse  labor  expense  from  month 
to  month  without  being  cumbered  with  a  lot  of  statements 
and  figures,  and  it  is  as  simple  to  make  like  comparison  be- 
tween corresponding  months  or  periods  of  various  years. 

Fig.  6  illustrates  a  record  whose  object  is  to  keep  the  su- 
perintendent of  motive  power  informed  of  the  condition  of 
his  locomotives,  and  is  a  complement  to  the  record  of  con- 
dition of  individual  locomotives.  Fig.  3,  giving  in  a  concise 
form  as  to  all  engines  on  a  certain  division  information  con- 
cerning locomotives  which  require  shopping  within  a  period 
of  90  days.  The  monthly  condition  reports,  referred  to  In 
the  explanation  of  Fig.  3,  indicate  in  a  sufficiently  accurate 
way  for  all  general  purposes  the  engines  which  should  go  to 
the  shop  at  once  or  within  a  period  of  from  30  to  90  days. 
The  payroll  of  the  shop,  being,  of  course,  dependent  upon  the 
engines  in  shop,  can  then  be  somewhat  accurately  foreshad- 
owed, so  that  on  roads  where  a  payroll  allowance  is  made  at 


the  beginning  of  each  month,  such  a  record  is  of  considerable 
value.  This  record  also  shows  how  rapidly  the  engines  of 
each  division  are  turned  out,  i.  e.,  the  shop  output,  to  know 
which  is  often  important. 

Fig.  7. — Note  that  while  E.  F.  division  has  been  having  the 
least  number  of  engine  failures,  varying  from  50  in  January, 
1904,  to  20  in  August,  its  record  on  mileage  basis  is  not  so 
satisfactory  as  that  of  X.  Y.  division,  and  varies  from  6,800 
miles  per  failure  In  January,  1904,  to  9,000  in  August.  It  is 
easy  to  see  that  A.  B.  division  is  not  making  an  enviable 
record. 

Fig.  8  Illustrates  two  methods  of  recording  results:  (1)  by 
lines  connected  at  right  angles,  (2)  by  lines  connected  from 
point  to  point.    The  first  six  months'  record  of  1904   Is  re- 

r»*lV  ROLLS 


JOYVi  t-t-e.     Ro.HO. 


MflCHif*  ISTS 


Boi  \-e  wi-iax  e  Rs 


*^c 


^5oo 
Total 


FIO.   5. 


.1000 


FIG.    7. 

peated  at  the  right  according  to  the  second  method,  and  by 
some  this  Is  preferred. 

In  addition  to  the  Jarge  office  records,  the  loose  leaf  dia- 
gram book,  4i{;  X  7  ins.,  pocket  size,  may  be  used  to  carry 
the  same  records.  Fig.  8  is  a  part  of  such  a  record,  repre- 
senting the  coal  consumption,  percentage  of  excess,  of  two 
engineers.  This  record  is  an  important  one  on  lines  where 
account  is  kept  of  the  consumption  of  coal  by  locomotives 
on  an  allowance  basis.  By  this  I  refer  to  the  tonnage 
system,  under  which  each  class  of  engine  is  allowed  a  cer- 
tain amount  of  coal  per  1,000  ton  miles,  which  varies  only 
among  different  trains.  At  the  close  of  each  month  a  com- 
piled statement  is  issued,  showing  the  amount  of  coal  burned 
by  the  engines  handled  by  each  engineer,  amount  allowed, 
excess  consumption,  percentage  of  excess.     Inasmuch  as  the 
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conditions  under  which  each  man  works,  so  far  as  coal  allow- 
ance is  concerned,  are  thus  practically  alike,  the  saving  of 
fuel  Is  made  to  be  dependent  largely  upon  the  personal  ele- 
ment, and  this  diagram  record  shows  plainly  what  each  man 
is  doing.  It  also  indicates  the  manner  in  which  it  may  be 
applied  to  men  as  well  as  things.  This  book  is  carried  by 
the  master  mechanic  or  road  foreman  of  engines,  and  each 
enginenian  can  be  shown  his  record  compared  from  month 
to  month  and  with  that  of  the  men  on  opposite  or  similar 
runs.  These  loose  leaf  books,  with  150  sheets,  sufficient  for 
the  records  of  JliO  engineers  and  300  firemen  for  7  years,  cost 
$1.75  each;  extra  leaves,  50c.  per  100.  The  19  x  24-in.  sheets 
cost  about  5  cents  each  in  quantities. 

It  should  be  explained  that  the  diagrams  themselves  do  not 
require  that  the  spaces  be  filled  in  solidly  in  black,  as  shown 
in  Figs.  1  and  3  (this  being  required  in  the  text  only  to  make 
the   illustrations  clear).     The   lines,   being  black   on   a  back- 


its  results,  and  combines  in  an  eminent  degree  the  elements 
of  a  good  record:  accuracy,  permanence,  simplicity  and  com- 
parison. 
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ground  of  green,  stand  out  singly,  and,  of  course,  are  con- 
nected as  additional  entries  are  made.  It  should  also  be  un- 
derstood that  the  various  illustrations  given  do  not  Indicate 
actual  results  on  any  certain  road,  but  do  represent  records 
actually  kept. 

As  indicating  the  variety  of  records  which  are   in  actual 
use,  the  following  may  be  mentioned: 

1.  Hot    Boxes — Freight    Cars — Division,    Direction,    Foreign    or    Local, 

Number  Dally,  Totals. 
Hot    Boxes — Passenger    Cars — Direction,    Car   No.,    Division,    System 
Totals.  ,,     ^^ 

2.  Cylinders   and  Triples  Cleaned — Freight  Cars — Number   Per   Month, 

Stations.  Dlvislin,  System  Totals. 

3.  Slid    Flat    Wheels — Freight.     Passenger,    I»oomotlve,     Number    Re- 

moval,  Mileage   Per   Pair,    Each   Division,   System   Totals. 

4.  Lighting    Passenger    Cars — Comparative     Cost — Plntsch,     Acetylene, 

Electricity. 

5.  Dofeitive  Air  Ho^e  Removed — Number,   Cause,  Manufacturer.   Aver- 

age Life  of  Each. 

6.  Repairs      to      Cars— Freight      and      Passenger — Total,      Labor      and 

Material.    Mileage,    Cost    Per    Mile.    Etc. 

7.  Consumption     of     Oil — (1)    IX)comotive — Miles     Per     Pint,     Valve, 

Engine,    Etc.,    Cost    Per    1,000    Miles. 
Consumption   of  Oil — (2)   Cars — Freight   and   Passenger— Miles   Per 
Pint.   Cost   Per  1.000   Miles. 

8.  Engino     Failures — (1)    Individual      Engines,      Nature     of     Pailure,, 

Date,    Division. 
Engine  Failures— (2)    Total.    Divisions.   Miles   Per  Failure. 

9.  Coal   Consumption-    ( 1 )   Ton   and  Engino  Mileage  Per  Ton,  Various 

Divisions,   Pa-ssenKcr,   Freight  and  Other  Classes  of  Service. 
Coal     Consumption — (2)    Various    Classes    of    Engines,    Comparing 

Actual  With  Allowancp. 
Coal     Consumption  — (.•?)    Various     Classes     of     Trains,     Comparing 

Actual   With  Allowance. 

10.  Boiler   Work— Fireboxes,    Flues.    Side    Sheets,    Etc.,    Applied    to    In- 

dividual   Engines.    Number,    Date. 

11.  Repairs  to  Ixjcomotive.s — (1)    By  Classes,  Cost  Per  Mile,  Labor  and 

Material,    Shop    and    Roundhouse. 
Repairs  to  I>ocomotives — (2)   Total  Cost,  Cost  Per  Mile,   Labor  and 
Material,   Shop   and    Roundhouse. 

12.  Pay    Rolls — Actual,    Each    Month,    Each    Class    of    Labor,    Stations 

and  Divisions. 
13    Shopping    Locomotives— Number    in    Shop,    Turned    Out,    Due    In    30 
Davs.  Due  In  60  Days,  Divisions. 

14.  Gasoline"    Used    at    Water    Stations    and    Coal    Docks — Gallons    Bach 

Month.   Cost  of  Pumping,   Etc. 

15.  Coal  I'sed  at  Stationary   Plant.«;,   R.   H.  and  Shop — -Tons  Each  Month, 

Each  Plant. 
The  advantages  of  the  graphic    record  are  many;    certain 
may  be  mentioned: 

1.  They  arc  simple,  concise,  handy,  easily  made  and  understood. 

2.  Their  first  cost,  as  well  as  the  labor  cost  of  maintaining.  Is  nominal. 

3.  They   are   permanent    and   carry   complete  data   for   from   one   to   ten 

years. 
4    They  admit  of  quick  and  accurnte  romparlsons  such  as  can  be  made 
In    no    other    way,    as   to    time,    costs,    stations,    divisions,    etc.. 
limited  only  by  the  varieties  of  subjects  considered. 

In  a  word,  the  graphic  system  is  immediate  and  final  In 


VAUCLAIN  4-CYLINDER  BALANCED   COMPOUND  PASS 
ENGER  LOCOMOTIVE,  PACIFIC  TYPE. 


Atchison,  Topeka  &  Santa  Fe  Railway. 


Thirty  of  these  engines  have  been  built  by  the  Baldwin 
Loioniotive  Works  for  the  Atchison,  Topeka  &  Santa  Fe  Rail- 
way. This  is  the  second  application  of  the  Vauclain  4- 
cylinder  balanced  compound  arrangement  to  Pacific  type  loco- 
motives, the  first  application  having  been  made  to  the  Oregon 
Railroad  &  Navigation  Company's  locomotives,  which  were 
described  on  page  24(3  of  our  July  issue.  The  weight  of  the 
Santa  Fe  engine,  as  given  below,  was  taken  with  two  gauges  of 
water  and  a  steam  pressure  of  120  lbs.,  while  the  weight  of  the 
O.  R.  &  N.  engine  was  taken  with  three  gauges  of  water  and  200 
lbs.  steam  pressure,  and,  therefore,  the  weight  of  the  two 
locomotives  under  similar  conditions  would  be  about  the 
same.  The  Santa  Fe  engine,  however,  weighs  considerably 
more  on  drivers  and  is  also  considerably  more  powerful, 
having  a  tractive  power  of  32,S00  as  compared  to  28,000  Ib.s. 
for  the  O.  R.  &  N.  engine.  The  cylinders  of  the  two  locomo- 
tives are  of  the  same  size,  but  the  driving  wheels  for  the 
Santa  Fe  engine  are  4  ins.  less  in  diameter  and  the  steam 
pressure  is  20  lbs.  greater. 

The  Santa  Fe  engines  have  a  built  up  crank  axle,  this  being 
more  easily  manufactured  and  the  metal  being  more  uni- 
form than  in  the  forged  crank  axles  used  on  the  O.  R.  &  N. 
engines. 

A  safety  strap  made  of  a  %-in.  steel  plate  is  fastened  to 
the  boiler  and  has  a  brass  collar  which  fits  over  this  axle  at 
the  centre  to  guard  against  damage  if  for  any  reason  the 
axle  should  break.  The  engines  are  equipped  with  a  traction 
increaser  of  the  same  design,  as  used  on  the  Santa  Fe  Atlantic 
type  engiwes.  As  it  was  desired  to  have  the  driving  wheels 
and  axles  interchangeable  as  far  as  possible  with  those  used 
on  the  single  expansion  type  locomotives  and  as  it  was  nec- 
essary to  have  a  greater  width  between  the  frames  at  the 
cylinders  and  at  the  main  driving  wheels  on  the  balanced 
compound  engine  the  cast  steel  frame  is  offset  and  made  wider 
at  these  two  points  as  shown  in  the  accompanying  drawing. 
The  bifurcated  rod  is  of  the  same  design  as  used  on  the 
O.  R.  &  N.  engine,  as  shown  in  detail  on  page  246,  except  that 
it  Is  a  little  longer.  The  engine  is  arranged  for  burning  oil 
and  the  tender  has  a  capacity  of  8,500  gals,  of  water  and 
3,300  gals,  of  oil.    A  list  of  dimensions  follows: 

PACIFIC      TYPE      BALANCED      COMPOUND      LOCOMOTIVE ATCHISON,      TOPEKA 

&    SANTA    FE    RAILWAY. 

GENERAL  DATA. 

Gauge   4  ft.  8V4    Ins. 

Service    Passenger. 

Fuel    Oil. 

Tractive   power    32.800  lbs. 

Weight   in    working  order    (2  gauges    water) 226.700   lbs. 

Weight  on  drivers , i  .^l  .900  lbs. 

Weight   on    leading   truck 35,800   lbs. 

Weight   on    trailing    truck '. 39,000  lbs. 

Weight  of  engine  and  tender  In  working  order 402.783  lbs. 

Wheel   base,   driving 13    ft.    8   Ins. 

Wheel    base,    total 34  ft 

Wheel  base,  engine  and  tender 6S  ft.  ly^  Ins. 

RATIOS. 

Tractive  weight  -r-  tractive  effort 4.63 

Tractive  effort  x  diam.   drivers  ~  heating   surface 666 

Total    weight   -^    tractive   effort 6.91 

CYLINDERS. 

Kind   Compound. 

Diameter  and  stroke 17  and  28  by  28  ins. 

Valves    Piston. 

WIIEBU9. 

Driving,   diameter  over  tires 73  Ins. 

Driving,    thickness    of    tires 3i/^   ins. 

Driving  journals,  main,  diameter  and  length 11  by  10  Ins. 

Driving  Journals,  others,   diameter  and  length 9  by  12  ins. 

Engine   truck  wheels,   diameter 31%    Ins. 

Engine  truck.  Journals 6  by   10  ins. 

Trailing  truck   wheels,   diameter 43*  Ins. 

Trailing   truck.   Journals 7%    by    12  Ins. 

BOILEB. 

Style    wagon    top. 

Working  pressure 220    lbs. 

Outside  diameter  of  first  ring 70  Ins. 

Firebox,  length  and  width 108  by  7134   Ins. 

Firebox,  depth,  front  and  back 78%   and  68)4  Ina. 
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6m:11««  K-L 


AU  (liiiiei  sioiis.  ii.  im-lns' 


CAST    STEEL    FRAMES    FOB    SANTA    FE    PACIFIC    TYPE    BALA_NCED    COMPOUND   LOCOMOTITB,    (WOlf  IMi   OFFSKl    AT   THE    CYLINDERS    AND    AT 

THE   MAIN    DRIVING   WHEELS. 


Firebox  plates,  thickness %    and    %    In. 

Firebox,    water  space 4  Vi    ins.    front,   5   Ins.   sides,   4    ins.    back. 

Tubes,  number  and  outside  diameter 290,  2^4 -in. 

Tubes,    gauge    and    length.  . .  ..,y,, 11,  2a  ft. 

Heating  surface,    tubes v.'.,V; 3,402.2  sq.  ft. 

Heating    surface,    firebox.  ....*,.  ....v., . .....«., 192.8  sq.   ft. 

Heating   surface,    total.  ...-..'...-.  ^  ;..;...;'.•. 3,595  sq.   ft. 

TENDER. 

Wheels,    diameter    34  ^    ins. 

Journal.s,  diameter  and  length 5y.  by  10  ins. 

Water   capacity    '.  8,500    gals. 

Oil   capacity    3,300   gals. 


Cutting  Water  Gauge  Glasses. — Take  a  match  and  cut  it: 
■wet  the  head  thoroughly.  Having  measured  the  glass,  put 
the  wet  match-head  inside  the  glass  where  it  is  to  be  cut  and 
turn  the  glass  around  several  times  till  a  ring  is  formed  on 
the  inside.  Then  take  another  match,  and  having  lit  it,  hold 
the  flame  under  the  mark  around  the  inside,  when  the  opera- 
tion is  complete. — American  Machinist. 


The  executive  com  i  OfBea  of  the  Master  Car  Builders'  and 
the  Master  Mechanic i'  Associations  will  meet  at  the  Manhat- 
tan Hotel,  New  Yorl ,  JDecembor  11th,  and  it  is  expected  that 
the  location  for  t*jc  Jane  conventions  will  be  decided  upon  at 
that  time. 


Past  Run  on  tjik  Penkeylvania. — On  November  4th  the 
Pennsylvania  westbound  18-houi*  train  left  Harrisburg,  Pa- 
two  hours  late  anti  arrived  In  Chicago  on  time.  This  distance 
of  717  miles  was  covered  in  741  minutes,  the  average  speeds 
over  different  sections  being  aa  follows:  From  Harrisburg  to 
Altoona.  132  miles,  67.8  miles  per  hour;  from  Altoona  to 
Pittsburgh,  117  miles,  48.15  miles  per  hour;  from  Pittsburgh 
to  Cre«tline,  55.5  miles  per  hour,  and  from  Crestline  to  Chi- 
cago, 279  miles,  63.4  miles  per  hour. 
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54-  INCH  RAPID  PRODUCTION  BORING  AND  TURNING 

MILL. 


A  54-in.  rapid  production  boring  mill,  which  is  the  latest 
development  in  the  Bullard  boring  and  turning  mills,  is  shown 
in  the  atconipanying  illustrations.  It  has  a  capacity  for  work 
56  in.  in  diameter  and  42  in.  in  height;  the  table  is  52  in. 
in  diameter  and  is  driven  by  a  large  steel  spur  pinion  mesh- 
ing with  an  internal  gear  of  as  large  diameter  as  the  size  of 
the  table  will  permit.  The  table  has  a  self-centering  ten- 
dency, due  to  the  large  angular  thrust  bearing  shown  in  Fig.  3. 
The  side  strains  are  taken  by  vertical  bearings,  and  the  weight 
of  the  table  and  the  spindle,  as  well  as  the  work'  on  the  table, 
tends  to  preserve  the  alignment. 

An  important  feature  of  the  machine  is  that  every  move- 
ment or  adjustment,  except  for  the  left  hand   head,   may  be 


operated  when  the  brake  is  set,  and  it  in  turn  locks  the  brake 
lever  until  the  gearing  is  fully  engaged.  This  inter-locking 
arrangement  safeguards  the  driving  mechanism  from  care- 
less handling,  but  does  not  interfere  with  the  rapid  manipula- 
tion of  the  machine,  a  change  from  the  highest  to  the  lowest 
speed  being  made  in  a  very  few  seconds.  The  machine  may 
be  driven  from  a  countershaft  or  by  a  15  h.p.  constant-speed 
motor  mounted  on  the  bracket  between  the  housings,  as  shown 
In  Fig.  2.  This  bracket  is  so  designed  that  if  desired  the 
motor  may  be  suspended  and  gearsi  or  silent  chain  sprockets 
may  be  substituted  for  the  belt  pulleys. 

The  feeds  are  independent  for  each  head,  have  ten  changes 
ranging  from  1-32  to  %  of  an  inch  for  each  revolution  of  the 
table,  and  are  readily  changed  or  reversed  by  levers  D,  E  and 
F.  A  notable  feature  in  connection  with  the  feeds  is  the  entire 
elimination  of  pull  gears  and  crank  handles  at  the  ends  of  rods 


FIG.    1. — BULLLARD    54-INCH    RAPID    PRODUCTION    BORING    MILL. 


made  by  the  operator  without  moving  from  his  position. 
Fifteen  table  speeds  are  obtained  from  the  speed  box.  which 
is  shown  at  the  extreme  right  of  Fig.  1,  and  from  the  head 
stock  which  is  mounted  on  the  bed  between  the  housings 
(Fig.  2).  The  head  stock  furnishes  three  speeds,  and  any  one 
of  these  may  be  obtained  by  means  of  lever  A,  which  operates 
positive  clutches.  The  pilot  wheel  B  controls  the  changes  in 
the  speed  box,  each  spoke  indicating  one  speed,  which  Is 
engaged  only  when  its  corresponding  spoke  is  in  a  vertical 
position.  The  brake  lever  C,  which  is  on  the  same  shaft  as 
the  pilot  wheel  B,  is  operated  by  lifting.  This  brake  allows 
the  table  to  be  instantly  stopped  at  any  i)oint,  and  can  be 
applied  only  when  the  frictions  are  disengaged,  and  the  pilot 
wheel  spoke  is  in  a  neutral  position;  it  is  impossible  to  turn 
the  pilot  wheel  while  the  brake  is  on.  The  lever,  which  con- 
trols  the  changes   In   the  head    stock  gearing,   can   only   be 


and  screws;  pull  gears  being  replaced  by  gears  constantly  in 
mesh,  and  change  from  vertical  to  cross  feed,  or  vice  versa, 
being  made  by  adjustable  friction  clutches  operated  by  the 
lever  H.  This  device  multiplies  many  times  the  value  of  the 
rapid  traverse  and  serves  the  purpose  of  a  safety  slip  point  in 
an  otherwise  positive  train  of  feed  gears,  obviating  all  chance 
of  breakage  and  delay  through  careless  handling. 

Rapid  power  traverse  of  the  head  and  tool  bar  is  obtained 
from  the  vertical  feed  rod,  the  cone  frictions  at  its  upper  end 
bein^  engaged  by  the  horizontal  lever  G,  shown  at  its  lower 
end.  In  its  central  position  the  feeds  are  engaged,  but  by 
raising  or  lowering  the  lever  the  clutch  is  released  and  the 
cone  frictions  brought  Into  contact  with  a  high  speed  top 
■haft  and  the  rod  revolved  at  a  high  rate  of  speed.  The  con- 
nection between  the  feed  box  and  feed  rod  Is  a  claw  clutch, 
so  arranged    as   to   engage   in   but   one   position;    the   rapid 
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Lubrication  of  all  parts  subject 
to  wear  has  received  special  atten- 
tion. Both  the  headstock  and  speed 
box  are  entirely  enclosed  and  the 
splash  system  of  oiling  is  used,  the 
gears  running  in  a  constant  bath 
of  oil.  All  high  speed  shafts 
have  ring  or  chain  oiling  Iwxes  and 
gauges  are  so  placed  as  to  indicate 
the  amount  of  oil  in  each.  The 
angular  thrust  bearing  of  the  main 
spindle  is  entirely  immersed,  oil 
pockets  in  the  bed  insuring  ample 
lubrication  of  its  entire  surface, 
while  a  felt  ring  feeds  oil  to  the 
vertical  journals.  In  Fig.  3  will 
be  seen  the  main  features  of  this 
bearing,  also  the  indicator  for 
proper  oil  level  at  the  left  side  of 
the  bed.  This  machine  weighs 
about  17,500  lbs.,  and  is  made  by 
the  Bullard  Machine  Tool  Com- 
pany,  Bridgeport,   Conn. 


H<;.   2. — KKAR  VIKW    «)K    Rri.LARII    KORIN(]    MILT.,    SIIOWIXO     APrT.TCATTOTf    OV      MOTOR   BRIVE. 

traverse  may  be  used  in  thread  cutting  with  no  danger  of  a 
split  thread  resulting.  The  feeds  are  reversed  in  the  feed 
tox,  .so  the  position  of  the  traverse  lever  bears  a  constant 
relation  to  the  (iirection  of  movement  in  the  head  and  bar, 
confusion  in  (he  mind  of  the  operator  being  entirely  obviated. 

Fine  adju.stnient  of  the  cutting  tool  is  made  by  the  double 
acting  ratchet  levers  J,  shown  attached  to  saddle.  These 
ratchets  automatically  release  their  grip  when  actuating  pres- 
sure is  relieved.  This  device  renders  it  possible  for  the 
operator  to  set  the  tool  to  the  proper  depth  of  cut  or  the 
diameter  required  at  close  range  and  saves  the  time  consumed 
in  going  to  the  end  of  the  rail  to  make  adjustments  as  in  the 
case  of  the  ordinary  machine  having  crank  handles. 

The  construction  of  the  rail  is  a  feature  which  adds  much 
to  the  rigidity  and  accuracy  of  the  mill,  as  the  entire  weight 
of  the  head  is  supported  by  the  bearing  at  the  bottom  of 
the  rail,  the  upper  bearing  serving  only  to  resist  the  tendency 
of  the  head  to  tilt  forward  under  the  pressure  of  the  cut. 
The  feed  screw  is  in  the  centre  of  the  long,  narrow,  guide 
beririn?.  consequently  there  is  no  tendency  to  cant  and  bind 
en  the  rail  as  in  the  usual  construction.  This  principle  of  a 
guide  bearing  having  a  greater  proportion  of  length  to  width 
is  also  used  in  maintaining  the  alignment  of  the  centre  stop 
on  the  rail,  the  rail  being  held  central  by  a  gibbed  block  hav- 
ing its  bearing  in  the  recess  in  the  face  of  the  right-hand 
housing. 

Another  notable  feature  is  the  method  of  driving  the  top 
shaft  which  operates  the  rail  lifting  screws.  The  change  in 
direction  of  movement  is  secured  by  tumbler  gears,  the  driv- 
ing pinion  of  which  is  cut  in  the  end  of  a  quill  which  is  a 
running  fit  on  the  top  shaft,  the  driving  key  being  located 
in  the  middle  of  shaft  in  order  to  equalize  the  torsion  be- 
tween the  ends. 


Railroad  Y.  M.  C.  A. — From  May 
1st,  1903,  to  May  1st,  1905,  the 
number  of  associations  increased 
from  194  to  207;  the  number  of 
buildings  from  114  to  130;  the 
membership  from  02.348  to  74.324; 
the  average  daily  attendance  from 
27,831  to  33,951 ;  the  rest  rooms 
used  from  841,179  to  1,144.457;  stu- 
dents in  educational  classes  from 
1,851  to  2,604,  and  the  students  in 
Bible  classes  from  2.883  to  4,183. 
The  rapid  growth  during  the  past 
two   years   is   very   encouraging. 


FTC.    3.- 


-AXGITLAR    THRUST    AND    VEBTICAI,    BEARINGS    OF    BULLLARD 
BORING    MILL. 


Technical  Publicity  As.sociation. — At  a  meeting  and  ban- 
quet of  this  association,  held  at  the  Aldine  Club,  New  York, 
November  3d,  the  following  officers  were  elected.  President, 
C.  B.  Morse,  Ingersoll-Rand  Company;  1st  Vice-Pres., 
H.  M.  Cleaver,  Niles-Bement-Pond  Company;  2d  Vice-Pres., 
Frank  H.  Gale,  General  Electric  Company ;  Secretary,  Rodman 
Gilder,  Crocker- Wheeler  Company;  Treasurer,  H.  M.  Davi?, 
Sprague  Electric  Company;  members  of  Executive  Committee: 
Graham  Smith,  Westinghouse  Companies  and  Chas.  M.  Man- 
fred, Johns  Manville  Company.  Mr.  H.  M.  Davis  addressed 
the  association  on  "The  Advertising  Appropriation." 
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54-  INCH  RAPID  PRODUCTION  BORING  AND  TURNING 

MILL. 


A  i.4-iu.  rapM  pitMliutiuii  boring  mill,  which  is  the  latest 
(it'velopuieni  in  iht-  iiiilianl  boring  and  (uriiing  mills,  is  shown 
in  the  a<-t  oinpanx  ing  ilhist  rat  ions.  It  has  a  tai»afit\  for  work 
r»«i  in.  in  (lianu-ter  and  4'2  in.  in  height:  the  talile  is  51!  in. 
ill  diameter  and  is  driven  by  a  large  sieel  spur  pinion  mesh- 
ing with  un  internal  g«*ar  of  as  large  diameter  as  the  size  of 
the  table  svill  periiil*..  Tile  table  has  a  self-tentering  ten- 
d«  ne> ,  due  to  the  large  angular  thrust  bearing  shown  in  Fig.  :>. 
The  side  strains  are  taken  by  verliral  bearings,  :ind  the  weight 
lit  the  talile  and  the  spiinlle.  as  well  as  the  work  on  the  table, 
tends  lo  preserve  ihe  alignment. 

.All  imp«triant  feature  of  the  luaehiiie  is  that  every  niove- 
iiieni    «ir  ailjustnieiit.  (.\repl    for  the    left    hand    head,    may    be 


operated  when  tlie  brake  is  s<'t,  and  ii  in  turn  locks  the  brake 
lever  until  the  gearing  is  fully  engaged.  This  inter-lotrking 
arrangement  safeguards  the  driving  meihanism  from  care- 
less hjiiHJiing.  lull  does  not  interfeie  wiih  the  rapid  manii)ula- 
tion  of  the  machine,  a  «hange  from  the  highest  to  the  lowest 
speed  being  mad«'  in  a  very  few  seconds.  The  nuichine  may 
be  driven  from  a  counlershafi  ov  iiy  a  !•">  h.p.  «onstanl-s|)eed 
motor  mounted  on  the  bra«k«'t  between  the  housings,  as  shown 
ill  Fig.  1'.  This  bra<ket  is  so  desigiUKl  that  if  desired  the 
motor  may  be  suspended  and  geai:j  oi-  silent  chain  sjiroitkets 
may  be  substituted  for  the  belt  |)ulleys. 

The  feeds  ar.'  indeiiendent  for  each  head,  have  ten  changes 
ranging  from  1-:'.2  to  -'^  of  an  inch  for  each  rev(dulion  of  the 
table,  and  are  readily  <hanged  or  reversed  by  levers  L),  E  and 
F.  A  notable  feature  in  connection  with  the  feeds  Is  the  entire 
elimination  of  pull  gears  and  «rank  handles  at  the  ends  of  rods 


IK..     1. III   I.I  i  AKI>     r»|-l\(|r     I{\ni>     I'KlMd  (    I  H.N      lidlUM.      Mill 


jiKule  by  I  he  npeiaior  without  moving  from  his  position. 
Fifteen  table  speeds  are  obtained  from  ihe  speed  box.  which 
is  shown  at  the cxirenie  right  of  Fig.  1,  and  from  the  heail 
stock  which  is  mounted  on  the  bed  between  the  housings 
(Fig.  »t.  The  head  sto«k  furnishes  tliiee  speeds,  and  any  one 
of  these  may  be  obtainetl  by  means  of  lever  A,  which  operates 
j»ositive  elut«hes.  The  pilot  wheel  H  controls  the  changes  in 
the  sjieed  box.  each  spoke  indicating  one  speed,  which  i-^ 
t-ngagi'd  onl\  when  iis  «orrespun(ling  spoke  is  in  a  vertical 
position.  The  brake  lever  C.  whiih  is  on  the  same  shaft  as 
the  pilot  wheel  M.  is  operated  by  lifting.  This  brake  allows 
the  table  to  be  instantly  stopped  at  any  point,  and  can  br> 
applied  only  when  the  frictions  are  disengaged,  and  the  pilot 
wheel  spoke  is  in  a  neutral  position;  it  is  iniitossible  to  turn 
the  pilot,  wheel  while  the  brake  Is  on.  The  lever,  which  con- 
trols   the   change-s    in    the    head    stock    gearing,    can    only    be 


and  screws:  pull  gears  iH-ing  n'placed  by  gears  constantly  in 
iiK'sli.  and  change  fnuii  verti«-al  to  «i-oss  fee<l,  or  vice  ver.sa 
being  mad«'  by  adjustable  friction  clinches  operated  by  the 
lever  H.  This  <levi«e  multiplies  many  limes  the  value  tif  the 
rapid  traverse  and  serves  the  purpose  of  a  safety  slip  point  in 
an  otherwise  pisiiive  iiain  of  feed  gears,  obviating  all  chance 
of  breakage  and  delay  through  <areless  handling. 

Uaidd  power  traverse  of  the  head  and  tool  bar  is  obtained 
from  the  vertical  feed  r«)d.  the  cone  frictions  at  its  upper  end 
beintSt  engaged  by  the  horizontal  lever  (•,  shown  at  its  lower 
end.  In  its  central  position  the  feeds  art-  engaged,  but  by 
raising  or  lowering  the  lever  the  clutch  is  released  and  the 
ciiiie  frictions  bi«>ught  into  contact  with  Ji  high  speed  top 
•haft  and  the  rod  revolved  at  a  high  rate  of  speed.  The  con- 
nection between  the  feeil  box  and  feed  rod  is  a  <law  clutch, 
so   arranged    as    to    engage    in    but    one    position:    the    rapid 
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l!l.    l:   \  IKW    «*(••;  lil  I.I.  \KI>    l!i>UI\<.     Mill,     SIIOWINi:     AlM'I.irATlOX    OK      MOTOK    hUlV^S.  ,;, 


Lubrication  of  all  parts  stil)j*M-i 
U)  wear  has  received  spe«ial  atteii 
lion,  iioth  the  kea«lst«Mk  ami  speed 
box  aie  entirely  enclosed  and  the 
splash  system  of  oiling  is  used,  tin 
jiears  nitiititii;  in  a  constant  Itaih 
Ot  oil.  All  liiKh  speed  shufis 
have  ring  or  chain  oiling  boxes  and 
gauges  art*  so  placed  as  to  indi«-ate 
the  aniouiil  of  oil  in  each.  The 
angular  thrust  bearing  of  tin-  main 
spindle  is  entirely  ininiersed.  oil 
po«-kel8  In  the  bed  insuring  ample 
lul)i-ication  of  its  entiie  surface, 
while  a  felt  ring  feeds  oil  to  the 
veni<al  journals.  In  Pig.  :5  will 
be  seen  the  main  features  of  this 
bearing,  also  the  indicator  for 
proper  oil  level  at  the  left  side  of 
the  bed.  This  machine  weighs 
about  I7.r»uti  ii)s..  and  is  made  bv 
the  llullard  .Machine  Tool  Coin- 
j>any,    Bridgeport,   Conn. 


K  \<i.<{<i.\ii  Y.  M.  V.  A. — From  May 
Isi,  l!4u:;,  lo  May  1st.  lV»or»,  the 
numbei-  of  associations  imreased 
from  194  to  2<«T::-tli«i  number  of 
buildings  from  114  to  124);  the 
immbership  from  tIL'.tUs  to  74.o:i4 : 
I  lie  average  dail.v  attendance  from 
-T.sMl  to  :;;*..9r»l;  the  rest  rooms 
iiM'd  from  S41,17V»  to  1.144.457:  stu 
lienis  in  educational  classes  from 
l.s.">l  to  2,0(;4.  and  the  students  in 
IJihIe  classes  from  2,S.sa  to  4.ls:! 
TIk'  rapid  growth  (luring  the  past 
two   .vears   is   very   encouraging. 


traverse  may  lie  used  in  thread  cuiting  with  no  dangei-  of  a 
split  thread  resnlilrisj.  Tlu-  feeds  are  reversed  in  tbv  feed 
I  o.\.  so  the  position  of  the  traverse  lever  bears  a  coustan; 
iilaiiuti  i«i  iIk-  i|iie<tiOH<>f  movenienf  ill  the  head  and  Iwir 
<  oiifiisicn   ill  ilic  iiiind  of  i  lie  operator  i)eing  entirely  obviated. 

I'iiie  adjuslii.eut  «)f  the  <-utliug  tool  is  made  by  the  doubb' 
acting  iat«hel  levers  .1,  showti  alla«hed  lo  saddle.  These 
ranhels  automatically  release  their  grip  when  actuating  pres 
sure  is  I'elieved.  This  device  renders  il  i»o.ssible  for  tht^ 
operator  to  .set  the  tool  to  the  iiroi»er  «iepth  of  cut  or  the 
<liameter  lequiit  il  at  close  range  and  saves  the  time  consuitied 
in  going  to  the  eiul  of  the  rail  to  make  adjustments  as  in  the 
<ase  of  the  ordinary  machine  having  crank  handles. 

The  construction  of  the  rail  is  a  feature  which  adds  mu«h 
to  the  rigidity  and  accuracy  of  the  mill,  as  the  entire  weight 
of  the  head  is  supported  by  the  bearing  at  the  bottom  of 
the  rail,  the  upper  beating  .serving  only  to fesisi  the  tendency 
of  the  head  to  tilt  forward  under  the  presstire  of  the  cut. 
The  feed  screw  is  in  the  centre  of  the  long,  narrow,  guide 
beaiing.  coti«e(iuently  there  is  no  ten<lency  to  cant  and  bind 
CM!  the  rail  as  in  the  usual  construction.  This  priiu-i|)le  of  a 
guide  bearing  having  a  gieater  i)ioporlion  of  length  to  width 
IS  also  used  in  maintaining  the  alignment  of  the  centre  stop 
on  the  rail,  tin-  rail  being  held  central  by  a  gibbed  block  hav- 
ing its  beavinii  in  the  recess  in  the  face  of  the  right-hand 
housing.  ''V'^-  •  -C-' 

Anothei-  notable  feature  Is  th<'  method  of  driving  the  tt»p 
shaft  which  oiicrates  the  rail  lifting  screws.  The  clr.mge  in 
direction  of  movement  is  secured  by  tinnbler  gears,  the  driv- 
ing idiiion  of  which  is  cut  in'  the  end  of  a  quill  which  is  a 
runnin.g  fit  on  the  top  shaft,  tlie  driving  key  being  lo«-ated 
in  the  middle  of  shaft  in  order  to  equalize  the  torsion  be 
tween  the  ends. 


n<;.    .). — AM.riAK   riiKi  sr   a.m»   vkrucai.   ukarim.s   oi    lui.t.i.ARn 
.  itimi.M.    Mill. 

TK<iiMrAt.  PiiM.u-iTV  Ass«KiATiox. — At-  8  meeting  and  ban- 
ipiei  of  this  asso<iation,  held  at  the  Aldine  Club,  New  York, 
.November  :;d,  the  following  offiters  were  elecle<J.  President. 
C.  IJ.  Mor.se.  Ingersoll-Kand  Company,  1st  Vi<-e  Pres,. 
H.  M.  Cleaver,  Niles-Bement-Pond  Compan.\  ;  2d  Vice-Pres.. 
Frank  H.  dale.  General  Electric  Company:  Secretary,  Rodman 
Cilder.  Crocker  Wheeler  Company;  Treasurer,  H.  M.  Davi?, 
Sprague  Electric  Company:  members  of  E.\eculive  Committee: 
Graham  Smith.  Westinghouse  Comi>anies  and  Chas.  M.  Man- 
fred, .lohns  .Manville  Company.  Mr.  H.  M.  Davis  addressed 
the  association  on  "The  Advertising  Appropriation." 
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6IL  FURNACES. 


T!ie  following  is  taken  ironi  a  paper  prtstnt'^d  before  the 
National  Railroad  Master  Blacksmiths'  Association  by  Mr. 
./.  G,  Jordan: 

What  I  believe  to  bo  the  most  Important  point  in  con- 
structing an  oil  furnace  so  th\t  it  will  w^rk  properly  is  to 
have  sufficient  air  or  fan  blast  to  cause  the  proper  combus- 
tion in  the  furnace.  In  order  to  do  this  you  must  have  not 
less  than  eight  ounces  of  fan  blast,  or  from  Gtt  to  75  lbs.  of 
air  pressure,  to  cut  your  oil  or  snray  it  properly  into  the 
lurnaee.  The  construction  of  the  burner  also  forms  a  very 
important  item  in  the  successful  operation  of  an  oil  furnace. 
We  have  many  kinds  of  humors  in  the  different  furnaces  in 
our  shops,  such  as  steam,  compressed  air  and  fan  blast  burn- 
ers. We  use  only  air  and  fan  blast  in  the  blacksmith  shop, 
as  we  believe  thtm  to  be  the  best.  I  tried  steam  burners, 
but  they  do  not  work  well  on  account  of  the  water  in  the 
steam,  which  prevents  getting  a  good  welding  heat  on  the 
iron.  We  have  one  large  scrap,  or  axle,  furnace,  in  which 
we  heat  10-in.  driving  axles.  It  is  operated  with  a  10-oz- 
fan  blast,  three  burners  at  one  end,  and  stack  at  other  end, 
and  has  two  doors.  The  burners  are  made  of  3-in.  gas  pipe, 
with  %-in.  oil  pipe  in  center.  In  constructing  pipe  burners 
you  should  have  the  oil  pipe  back  of  blast  pipe,  and  1^  ins. 
from  the  end  of  same,  and  protected  by  about  2  ins.  of  extra 
fire  brick  inside  the  furnace.  Without  this  arrangement  you 
will  experience  great  difficulty  in  keeping  the  oil  pipe  clear 
of  the  severe  heat  with  which  it  comes  in  contact  inside  the 
furnace.  There  should  be  a  combustion  chamber  on  every 
scrap  furnace,  oj-  a  firebox  about  '.'  ft.  wide,  with  a  bridge  ex- 
tentling  well  over  the  buiners,  so  that  the  oil  will  hav«  no 
possible  chance  to  come  in  contact  with  the  i)ik-s  of  scrap  or 
slabs  in  the  furnace.  If  the  oil  does  come  in  contact-  with  the 
slabs,  you  will  have  black  seams  or  streaks  in  the  forging, 
and  when  it  is  planed  or  turned  up  the  forging  will  be  con- 
demned. This,  of  cour.se,  makes  no  difference  in  any  but  a 
welding  furnace. 

A  bolt  furnace  should  have  a  water  front  and  a  continuous 
stream  of  cold  water  running  into  the  bottom  of  the  water 
front,  and  the  hot  water  running  out  througn  a  waste  pipe 
at  the  top.  In  this  way  the  heat  in  front  of  the  furnace 
will  be  diminished,  which  makes  it  much  more  comfortable 
to  the  man  heating  the  iron.  A  bolt  furnace  should  have  two 
burners,  one  at  each  end,  so  that  in  case  one  burner  gets  out 
of  working  ordep  .the  other  can  be  used.  In  all  cases  you 
myst  use  blast  *^  bdf^^iirftBrs,  and  oil  in  only-i|ne;  otherwise, 
the  -burner  which  is  not  working  will  be  damaged  or  ruined 
by  the  excessive  heat.  ^W»stl^  from  4(V  t<)-50  gals,  of  fuel  oil 
in  ten  hours" )k),^e  of  these  bolt  furnaces.  "       . 

A  spring  furifece  should  have  a  combustion  chamber,  or 
firebox,  and  a  stack  to  carry  off  the  gases  arising  from  the  oil, 
so  the  springmaker,  can  stand  clpse-tp^tfee  door  at  all  times 
wtth  comparativj^  comfort,  in  order  to  gauge  the  oil  to  keep 
the  furnace  at  the  same  degree  of  heat  and  prevent  overheat- 
ing the  steel.  .0^^  spring. fuirnace  has  two  burners  at  on^  end 
and  stack  at 'the  other.  It  Tias  a  firebrick  floor,  and  IsTJarge 
•  enough  tc^ii^t  the  longest  spring  leaves. 

The  construction  of  a  flue  furnace  differs  materially  from 
any  other,  on  account  of  the  short  heat  taken  in  welding  the 
scarf  end  on  the  flue.  A  flue  furnace  should  have  a  combus- 
tion chamber,  and  from  it  should  iead  a  narrow  passageway 
(say  about  4  ins.  square)  to  where  the  flame  comes  in  contact 
with  the  flue.  After  it  passes  the  flue  there  should  be  a  stack 
to  draw  off  the  blaze.  If  you  have  no  stack  you  will  get  too 
long  a  heat  on  the  flue,  and  it  will  be  almost  impossible  for 
the  flue-welder  to  stand  by  his  machine,  on  account  of  the  in- 
tense heat  and  the  gases  arising  from  the  oil.  With  the  old 
coke  furnace  200  flues  was  a  good  day's  work,  while  with  one 
of  these  oil  furnaces  400  flues  can  be  welded  in  ten  hours  with 
case. 

In  regard  to  the  kind  of  furnace  best  adapted  for  a  bull- 
dozer, for  heating  arch  bars,  and  all  other  work  that  needs 
forming  or  bending,  I  would  suggest  that  it  be  wide  enough 


to  accommodate  the  longest  piece  of  iron  to  be  bent.  Alsd 
that  it  have  one  door  opposite  the  one  out  or  which  you  are 
working,  so  when  you  have  a  piece  of  iron  of  extraordinary 
length  you  can  put  ft  through  the  opposite  door.  It  should 
have  two  burners  at  one  end  and  a  stack  at  the  other,  to 
draw  off  the  surplus  heat  and  gases,  so  that  you  can  put  your 
machine  close  to  the  furnace  door  and  save  the  unnecessary 
expense  of  handling  the  material  a  distance.  No  combustion 
chamber  or  firebox  Is  necessary  with  this  furnace,  as  no  weld- 
ing is  dene  with  it,  and  the  burners  can  be  run  right  into  the 
furnace. 

There  is  another  kind  of  furnace  that  I  wish  to  call  your 
attention  to,  and  that  is  a  special  furnace  built  for  use  in 
fctraightening  steel  underframipg  for  freight  cars.  When  cars 
are  wrecked,  as  you  know,  it  does  everything  to  them  except 
tie  them  in  a  knot.  In  some  cases  they  are  20  ins.  wide  and 
40  ft.  long,  so  I  built  a  special  furnace  for  them.  This  fur- 
nace is  9  ft.  long,  30  ins.  wide,  and  has  two  air  burners  on 
one  side  and  two  doors,  one  at  each  end,  so  that  we  can  run 
the  sheets  clear  through  and  heat  them  at  any  place  where 
they  are  bent.  This  is  a  very  good  furnace  for  this  class  of 
work,  as  you  can  erect  them  at  any  place  needed,  and  with 
very  little  expense  can  run  air  into  it,  and  set  out  a  car  of 
oil  next  to  it.  The  oil  cars  are  of  suflicient  height  to  run 
the  oil  into  the  burners  by  gravity.  By  this  process  you  can 
take  an  8-ft.  heat  on  a  sheet  '/{■  in.  thick  in  about  five  minutes. 

In  conclusion,  I  wish  to  say  that  I  am  a  firm  believer  in  oil 
furnaces,  as  the  work  that  v/e  turn  out  with  them  is  double 
and  over,  and  sometimes  treble,  the  work  done  with  coal  or 
coke.  EJven  if  oil  was  considerably  higher  and  coal  propor- 
tionately low,  it  would  pay  to  use  oil  on  account  of  the  greater 
output  of  work. 


HOW  STEEL  AXLES  FAIL. 


Coming  now  to  actual  conditions  of  service,  in  a  car-axle, 
for  examjjle,  th^  maximum  fiber-stress  allowable  by  calculation 
is  from  18,000  to  20,000  lbs.  per  sq.  in.  in  certain  parts  of  the 
axle,  and  7.000  to  10,000  or  12,000  lbs.  in  other  parts.  The 
experience  of  the  Pennsylvania  Railroad  indicates  that,  with 
this  maximum  calculated  fiber-stress,  if  the  metal  used  in  car- 
axles  is  steel  of  not  above  65,000  or  70,000  lbs.  tensile  strength, 
the  axle  will  sooner  or  later  fail  in  service.  The  method  of 
failure  is  peculiar  and  worth  a  word  of  remark.  For  example, 
instead  of  the  journal  breaking  off  from  the  axle  suddenly,  due 
to  shock  (as  we  are  quite  accustomed  to  see  things  break), 
apparently  the  metal  that  has  the  maximum  fiber-stress  begins 
to  break  without  any  elongation  or  stretch.  This,  of  course, 
will  be  at  the  surface  of  the  journal,  usually  at  the  fillet  of  the 
shoulder.  A  single  fiber,  if  we  may  use  the  expression,  having 
broken,  the  next  fiber  underneath  it  receives  the  maximum 
fiber-stress  slightly  increased,  and  it  ultimately  fails,  and  so  on, 
until  after  a  while  there  will  be  quite  a  large  portion  of  the 
section  of  the  axle  broken  off  in  this  manner.  Then  some  sud- 
den shock  breaks  the  rest  of  it  and  the  journal  drops  off. 
This  breaking  of  the  parts  subjected  to  the  maximum  fiber- 
stress,  a  little  at  a  time,  is  known  as  "detartl  fracture,"  or 
sometimes  as  "progressive  fracture."  It  is  a  real  difficulty 
and  occurs  in  many  places  besides  car-axles. 

With  our  present  knowledge  of  the  subject,  the  remedy  for 
the  failure  of  a  part  due  to  detail  fracture  is  twofold:  (1) 
Either  increase  the  size  of  the  part,  which  with  the  same  loads 
will  diminish  the  fiber-stress,  as  is  clearly  evident,  or,  (2) 
change  the  nature  of  the  steel,  so  that  the  ratio  between  the 
calculated  maximum  fiber-stress  and  the  ultimate  tensile 
strength  will  be  greater;  that  is  to  say,  if  we  may  trust  the 
experience  of  the  Pennsylvania  Railroad,  if  the  maximum 
fiber-stress  between  wheels  is  20,000  lb.  and  a  steel  of  65,000 
or  70,000  lb.  tensile  strength  is  used  sooner  or  later  there 
will  be  failures  in  the  car-axles  between  the  wheels.  On  the 
other  hand,  with  exactly  the  same  sizes  and  loads,  and  con- 
sequently the  same  maximum  fiber-stress,  if  the  steel  used  is 
from  80,000  to  85,000  lb.  tensile  strength,  there  will  be  no 
failures  during  the  life  of  the  axle. 


Decicmbeb,  1905. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


459 


The  point  to  which  I  am  leading  and  to  which  all  that  I 
have  said  is  preliminary,  is  this: — Iron  and  steel  do  not  be- 
have alike,  when  subjected  to  bending-stresses.  We  think  it 
is  perfectly  safe  to  say  that  a  well-made  iron  car-axle,  the 
metal  of  which  will  show  in  tensile  strength  from  48,000  to 
52,000  lb.  per  sq.  in.,  will  stand  successfully  the  same  fiber- 
stress  as  steel  of  80,000  to  85,000  lb.  tensile  strength.  Just 
why  this  is  so,  I  am  unable  to  explain,  but  there  is  a  very 
large  amount  of  accumulated  experience  which  seems  to  in- 
dicate that  a  metal  like  iron,  which  is  believed  to  be  a  bundle 
of  fibers,  each  one  surrounded  by  slag,  and  which  has  within 
itself  the  power  of  the  distribution  of  the  strain,  is  a  more 
reliable  metal  when  subjected  to  bending  stresses  than  a  per- 
fectly homogeneous  metal  like  steel.  This  is  hardly  the  place 
or  the  time  to  go  into  a  discufj^ion  of  this  phase  of  the  case, 
and  so  I  close  by  saying,  that  the  i)resent  outlook  seems  to  be 
that  if  wrought  iron  can  be  made  in  sufliciently  large  masses, 
so  that  flaws  and  defective  welds  will  be  eliminated,  it  might 
again  become  a  successful  rival  of  steel,  especially  if  it  can  be 
made  at  a  cost  that  will  permit  of  commercial  competition. — 
Dr.  Charles  B.  Dudley,  American  Institute  of  Mining  Engi- 
neers. 


NEW  DRAFT  APPARATUS  FOR  HANDLING  HOT 

GASES. 


Tn  handling  hot  gases  with  a  fan,  as  in  a  plant  producing 
induced  draft  for  boilers,  it  is  practically  impossible  to  give 
the  fan  shaft  a  suitable  bearing  at  the  inlet  side,  as  it  would 
necessarily  be  situated  in  the  inlet  area  and  would  be  sur- 
rounded by  hot  flue  gases.  Much  better  results  have  been  ob- 
tained by  the  use  of  an  overhung  wheel  having  in  addition  to 
the  two  engine  bearings  a  bearing  on  the  engine  side  of  the 
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-NEW    DBAFT    APPARATUS    FOB    HANDLING    HOT    GASES. 


fan,  but  none  on  the  inlet  side.  This  form  of  construction 
has,  however,  given  considerable  trouble  because  of  the  diffi- 
culty of  lining  the  third  bearing  up  with  the  two  engine 
bearings. 

Fig.  1  shows  a  new  method  of  construction,  which  over- 
comes this  difficulty.  All  three  journal  boxes  are  cast  in  the 
engine  frame  and  can  all  be  bored  with  the  same  boring  bar, 
and  will,  therefore,  be  in  line.  The  fan  bearing  is  water 
cooled  and  ring  oiled.  With  this  arrangement  self-aligning 
bearings  are  not  necessary  and  the  construction  is  simplified, 
as  the  bearing  is  supported  by  the  engine  bed,  and  not  by 
the  housing  of  the  fan,  and  additional  bracing  for  the  fan 
housing  Is  not  required. 

The  construction  of  the  wheel  has  also  been  improved  upon. 


One  heavy  spider  built  of  I  beams  cast  into  the  hub  Is  used 
in  place  of  the  ordinary  arrangement  with  three  spiders. 
The  blades  are  braced  as  shown  in  Fig.  2.  This  construction 
is  fully  as  strong  and  rigid  as  the  three  spider  arrangement, 
and  by  the  use  of  a  single  spider  the  necessity  for  more  than 
one  hub  on  the  shaft  is  obviated  and  the  load  of  fhe  wheel 
is  concentrated  upon  a  comparatively  short  length  of  shaft. 
With  the  deep  cone  .in  the  casing,  as  shown  in  Fig.  1,  and  the 


FIG. 


2. — NEW      TYPE     OF     FAN      WIIKEI,. 


fan  bearing  setting  as  far  in  it,  as  it  does,  the  distainv  from 
the  fan  housing  and  the  centre  of  gravity  of  the  fan  is  very 
short  and  the  weight  of  the  shaft  acting  on  the  fan  bearing 
as  a  fulcrum  does  not  cause  an  upward  thrust  in  the  engine 
and  on  the  engine  journal  caps. 

The  engine  is  of  the  enclosed  type  and  is  oiled  by  a  recently 
designed  pump  which  distributes  copious  streams  of  oil  over 
the  reciprocating  and  revolving  parts,  even  lubritating  the 
eccentrics  outside  of  the  frame.  Tests  h^ve  shown  that  it 
will  run  several  months  without  oiling  or  adjustment.  This 
outfit  is  manufactured  by  the  American  Blower  Company  of 
Detroit,  Michigan. 


The  record  was  broken  at  the  Baldwin  locomotive  Works 
during  Occtober,  when  225  locomotives  were  tuj^ned  out.  For 
the  fli*st  six  months  of  this  year  1,000  locomotives  were  com- 
pteied.  -' 

"  '  r*^-  ■    ^  ■••->■ 

Model  Locomotive  ix)^  PuBnuE. — Mr.  Henry  F.  Shaw  of 
Boston,  well  known  in.  railway  circlesi  fof  his  devotion  to  the 
problem  of  balancing  the  recipi^^-ating  parts  of  locomotives, 
has- presented  .ttt' Purdue  University  a  model  locomotive  em- 
bodying his  latest  design.  The  model  is  constructed  on  the 
scale  of  1  inch  to  the  foot,  and  is  an  excellent  piece  of  work. 


Railboad  Statistics. — According  to  the  most  recent  German 
statistics,  the  length  of  the  railroads  of  the  world  was  537,105 
miles  on  December  31,  1904,  of  which  270,386  miles  were  in 
America,  187,776  miles  in  Europe,  46,592  miles  in  Asia,  15,649 
miles  in  Africa,  and  16,702  miles  in  Australasia.  Of  the  mile- 
age of  European  railroads,  Germany  stands  first  (34,016), 
followed  in  their  order  by  Russia  (33,286),  France  (28,266), 
Austria-Hungary  (24,261),  the  United  Kingdom  (22,592). 
Italy  (10,025),  Spain  (8,656),  Sweden  and  Norway  (7.730). 
The  average  cost  of  construction  of  the  European  railroads 
per  mile  is  estimated  at  $107,577,  while  for  the  remainder 
of  the  world  the  estimate  is  only  $59,680.  The  total  value 
of  the  railroads  of  the  world,  according  to  these  statistics,  is 
$43,000,000,000,  of  which  the  European  roads  figure  for  22,- 
000,000,000.  The  estimate  for  rolling  stock  is  as  follows,  in 
numbers:  Locomotives,  150,000;  passenger  coaches,  225,000; 
and  freight  cars,  3,000,000. — Consul-Oeneral  Guenther  of 
Frankforii^:., 
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2%  AND  3  FOOT  RADIAL  DRILL. 


of  any  gear  in  the  box  does  not  exceed  301  ft.  per  minute. 

TABLE    1. LIST   OF    SPEEDS. 


The  radial  drill  illustrated  herewith  is  of  new  design 
throughout.  It  is  adapted  for  a  medium  class  of  work,  and  has 
a  capacity  for  drilling  holes  from  the  solid  up  to  2  in.  in  steel 
and  2'._.  in.  in  cast  iron.  One  of  the  most  important  improve- 
ments is  the  speed  box,  which,  without  back  gears  or  a  clutch 
of  any  kind,  gives  instantly  with  a  single  lever  any  one  of  six 
changes  of  speed. 

Referring  to  the  diagram  showing  a  section  through  the 
speed  box:  C  is  the  driving  shaft,  to  which  is  keyed  the  fixed 
gear  D  and  the  sliding  gear  B;  the  tumbler  plate  A  on  this 
shaft  carries  the  intermediate  gear  E,  which  meshes  with  B 
and  with  any  one  of  the  fixed  gears,  G,  H,  I,  J  and  K,  on  the 
shaft  L.  The  intermediate  gear  F  transmits  continuous  mo- 
tion from  the  fixed  gear  D  to  the  loose  gear  M,  which  carries 
a  pawl  and  runs  on  the  hub  of  a  ratchet  keyed  to  the  shaft  L 
and  a  device  for  automatically  engaging  the  pawl  or  keeping 
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The  speed  box  in  connection 
with  the  back  gears  on  the  head 
furnishes  the  machine  twelve 
changes  of  speed,  the  range  and 
gradations  of  which  are  shown 
in  Table  1. 

A  comparison  of  the  figures 
in  the  first  three  columns  indi- 
cates that  (he  manufacturers 
have  exercised  great  care  in  the 
selection  of  the  gears,  as  in  no 
instances  does  the  cutting  speed 
vary  from  the  theoretical  one 
by  more  than  .S4  of  a  foot  per 
minute. 

An  interesting  fad.  which  Is 
very  nicely  illustrated  in  Table 
2,  which  was  furnished  us  by 
the  manufacturer,  is  that  speeds 
which  are  in  true  geometrical 
progression  are  not  by  any 
means  the  best  ones  to  be 
used  on  a  machine  tool  of  (hi-j 
kind 

An  inspection  shows  that  in- 
stead of  giving  a  series  of 
cutting  speeds,  as  shown  in 
Table  No.  1,  in  which  no  speed 
is  more  than  .84  of  a  foot  too 
high,  nor  .78  of  a  foot  too  low; 
the  cutting  speeds  in  the 
geometrical  series  vary  from 
2.88  too  high  to  .92  of  a  foot  too 
low;  in  one  case  the  maximum 
error  is  but  2.47  per  cent,  and 
the   average  error   but   .834    per 


it  away  from  the  ratchet.  The  slowest  speed  is  obtained  by 
sliding  the  tumbler  plate  A  to  the  last  notch  on  the  right 
when  the  intermediate  gear  E  occupies  the  space  between  gears 
K  and  M,  and  power  is  transmitted  to  the  shaft  L  through 
gears  F  and  M.  Moving  the  tumbler  plate  A  to  the  next  notch 
brings  the  intermediate  gear  E  into  mesh  with  gear  K  and 
causes  the  ratchet  on  the  shaft  L  to  disengage  from  the  pawl 
in  gear  M.  The  shaft  L  is  always  in  operation;  the  moment 
its  speed  drops  below  that  of  the  gear  M  the  pawl  in  the  gear 
acts  automatically  and  keeps  it  turning  until  the  gear  B  is 
again  made  the  driver.  As  the  minimum  peripheral  speed  of 
the  smallest  driving  gear  G  is  but  182  ft.  less  than  the  peri- 
pheral speed  of  the  driving  gear  B,  the  shock  which  usually 
accompanies  the  engaging  of  gears  broadside,  is  reduced  to  a 
minimum  and  is  absorbed  by  the  belt.  The  shaft  C  runs  at 
350  revolutions  per  minute,  and  the  highest  peripheral  speed 
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cent.,  while  in  the  other  the  maximum  error  is  8.57  per  cent, 
and  the  average  error  3.903  per  cent.,  or  more  than  four  times 
greater. 
The  back  gears  consist  of  three  gears  and  a  clutch,  located 
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on  the  head,  and  they  may  be  engaged  or  disengaged  from  the 
front  of  the  machine  while  it  is  running.  The  feeding  mechan- 
ism furnishes  four  rates  of  feed,  advancing  by  even  increments 
from  ,008  to  .020  in.  per  revolution  of  the  spindle,  each  of 
which  is  instantly  available.  The  sleeve  is  mounted  on  a 
stationary  stump  which  extends  up  to  and  has  a  bearing  at  the 
top  of  the  machine.  By  means  of  steel  tumbler  gears  the  arm 
is  lowered  at  double  the  si>eed  at  which  it  is  elevated.  The 
tapping  mechanism  is  incorporated  in  the  head  and  allows 
the  taps  to  be  backed  out  at  any  speed  with  which  the  machine 


,    ,^  SECTION    TIIBOUGII    SPEED    BOX. 

is  provided.  It  is  equipped  with  a  friction  clutch,  which, 
owing  to  the  back  gears  being  located  between  it  and  the 
spindle  gear,  is  obliged  to  transmit  but  one-sixth  the  pull 
required  at  the  spindle.  These  machines  are  made  in  2%  and 
3  ft.  sizes,  which  weigh  3,620  and  3,750  lbs.  respectively,  and 
are  manufactured  by  the  Bickford  Drill  &  Tool  Company, 
Cincinnati,  Ohio. 


ing  their  entire  line  of  portable  drills,  adapting  them  for 
motor  drive,  using  standard  motors,  and  machines  Nos.  4 
and  5  are  now  upon  the  market.  These  machines  are  pro- 
vided with  a  sling  for  convenient  handling  by  crane,  and  are 
extensively  used  where  a  portable  drill  is  required  for  doing 
heavy  or  awkward  drilling  or  boring.  They  are  also  adapted 
for  a  large  range  of  regular  work  when  not  employed  for 
portable  purposes,  and  as  these  two  sizes  are  powerfully  back 
geared,  they  will  do  practically  the  same  work  as  may  be 
accomplished  by  the  use  of  a  large  standard  drill  press  or 
radial  drill.  Their  capacity  for  different  pur- 
poses is  limited  only  by  the  ingenuity  of  the 
operator  in  adapting  them  to  various  situa- 
tions and  uses. 

The  illustrations  show  a  No.  5  machine 
equipped  with  a  3-h.p.  variable  speed  North- 
ern Electric  220-volt  motor.  The  general 
design  of  No.  4  is  practically  the  same. 
These  drilling  machines  have  a  base  contain- 
ing two  bearings,  one  vertical  and  one  hori- 
zontal, allowing  the  machines  to  be  used  for 
either  vertical  or  horizontal  drilling.  The 
base  Is  provided  with  four  slotted  lugs,  by 
which  it  can  be  bolted  on  or  near  the  piece 
to  be  drilled  or  bored.  In  this  base  Is  fitted 
a  post  adjustable  to  allow  for  the  use  of 
different  lengths  of  drills  and  sockets  In  the 
spindle.  On  this  post,  on  top  of  which  is 
cut  a  worm  wheel.  Is  fitted  a  cup  washer 
containing  on  one  side  a  bearing  with  a 
worm  which  meshes  in  the  worm  wheel  on 
the  post  by  which  it  can  be  entirely  revolved « 
.-  around   the  axis  of  the  base. 


ELECTRIC  DRIVEN  PORTABLE  DRILLS. 


For  several  years  Dallett  portable  drills  have  been  adapted 
for  motor  drive,  using  a  special  motor  and  a  planetary  gear 
reduction.     At  the  present  time,  however,  they  are     redesign- 


i^BTABLE    DBILL,    SHOWING    APPLIC.\T10N    OF    MOTOB    AND    STABTIXU 

BOX. 


ELECTBIC-DBIVEN  PORTABLE   OBILL. 
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The  frame  of  the  machine  rests  in  a  groove  planed  across 
the  top  washer,  and  is  clamped  firmly  in  place  by  a  square 
washer  on  top  and  a  stud  tapped  into  the  post.  This  frame 
has  a  movement  lengthwise  at  ri;sht  angles  to  the  axis  of  the 
base,  is  actuated  by  a  side  screw,  and  has  at  its  front  end  a 
clamp  bearing  to  receive  the  'IriU  head.  The  drill  head  con- 
sists of  a  frame  with  a  spindle,  feed  screw  and  feeding  device. 
The  feeding  mechanism  consists  of  a  pair  of  bevel  gears, 
feed-shaft,  rocker,  pawl,  ratchet,  pawl-plate,  wheel,  feed  nut 
and  feed  screw,  the  latter  pressing  directly  upon  the  top  end 
of  the  spindle,  the  thrust  being  taken  by  a  fibre-washer,  and 
is  coupled  to  the  spindle  by  a  yoke-nut.  The  connecting  rod 
between  the  crank  and  rocker  pawl  is  fitted  with  a  spring, 
which  may  be  set  for  any  pressure  of  feed,  so  that  when  this 
pressure  is  exceeded  the  spring  will  be  compressed  and  the 
feed  will  cease  to  operate  until  the  excessive  pressure  is  re- 
lieved. A  change  of  feed  from  one  tooth  to  seventeen  Is  ef- 
fected by  shifting  a  thumb-latch,  no  wrench  being  required. 
The  back  gear^is  thrown  in  mesh  by  an  eccentric  shaft,  which 
is  locked  in  place  with  a  thumb  screw.  When  the  back  gear 
is  in  use  the  key  is  unclutched  from  the  cone  shaft  by  throw- 
ing out  a  clutch  key. 

No.  5  portable  drill  has  a  radial  adjustment  of  26  ins., 
drilling  at  one  setting  anywhere  over  a  surface  of  72  ins.  out- 
side diameter  and  22^2  ins.  inside  diameter.  The  spindle  Is 
provided  with  a  No.  5  Morse  taper,  has  a  diameter  of  2  1-lG 
Ins.,  a  traverse  of  20  Ins.,  and  the  range  of  speeds  is  from 
19  to  90  r.p.m.,  with  a  feed  of  from  .005  ins.  to  .075  ins.  per 
revolution  of  the  spindle.  The  net  weight  of  the  machine, 
complete,  is  1,300  lbs. 

The  No.  4  drill  has  a  radial  adjustment  of  28  ins.,  drilling  at 
one  setting  anywhere  over  a  surface  of  56  ins.  outside  diam- 
eter and  16  ins.  inside  diameter.  It  has  a  spindle  traverse 
of  12  Ins.,  with  a  diameter  of  spindle  of  1  11-16  Ins.,  and  is 
provided  with  a  No.  4  Morse  taper.  This  machine  has  a 
range  of  speed  from  29  to  153  r.p.m.,  with  the  same  feeds  per 
revolution  of  spindle  as  the  No.  5.  The  vertical  adjustment 
of  the  post  in  the  base  is  6  Ins.,  as  against  8  ins.  in  the  No. 
5  machine.  The  net  weight  of  the  No.  4  machine  Is  765  lbs. 
These  machines  are  made  by  the  Thomas  H.  Dallett  Company, 
Philadelphia,  Pa.,  and  they  expect  in  a  short  time  to  be  pre- 
pared to  furnish  any  of  the  other  sizes  of  their  drilling  ma- 
chines equipped  for  standard  motors. 


BOOKS. 


The  Mechanical  World  Pocket  Dairy  and  Year  Book  for  1906. 
Published  by  Emraott  &  Co..  Ltd..  118  Chancery  Lane,  W.  C, 
Tjondon.     Price,  .sixpence,  net. 

This  little  volume  contain-s  over  250  pages  of  useful  engineering 
notes,  rules,  tables  and  data,  and,  in  addition,  has  about  50  pages 
for  a  diary  and  memoranda  for  1906. 


Faulty  Diction  or  Errors  in  the  Use  of  the  English  Language  and 
How  to  Correct  Them.  By  Thos.  H.  Russell,  LL.B.  150  pages. 
Publkhed  by  Geo.  W.  Ogilvie  &  Co..  Chica«ro,  1905.  Bound 
in  Russia  leather,  50  cents ;  bound  in  cloth,  25  cents. 

This  little  book  is  invaluable  to  those  interested  in  the  correct 
use  of  the  English  language.  It  considers  briefly  and  to  the  point 
common  errors  of  grammar,  of  construction  or  faulty  rhetoric  and 
unauthorized  words  which  are  commonly  used.  Pronunciation  is 
indicated  by  careful  re-spelling  without  the  use  of  diacritical  marks, 
which  are  confusing  to  those  not  familiar  with  their  meaning.  The 
hook  Ls  of  "vest-pocket"  size. 


Proceedings  of  the  American  Railway  Engineering  and  Mainte- 
nance of  Way  Association.  Sixth  annual  convention  held  at 
Chicago.  March.  1905.  Published  by  the  AMociation,  1562 
Monadnock  Building,  Chicago,  111. 

Fourteen  of  the  .standing  committees  presented  reports  and  these, 
with  the  discussions,  rover  about  800  pages.  The  Committee  on 
Buildings  presented  a  number  of  recommendations  relative  to  the 
requirements  of  a  modem  roundhouse.  These  recommendations 
favor  the  circular  type,  although  considerable  discission  was  caused 
by  a  plan  presented  hy  Mr.  D.  MacPherson,  of  the  Oaaadian  Pacific, 
for  a  rectangular  shed  for  ^  engines,  each  one  of  wbich  can  enter 
or  leave  the  shed  without  shouting  any  other  engine. 


Practical  Planer  Kinks  for  Planer  Hands.  By  Carroll  Ashley. 
Published  by  the  Hill  Publishing  Company,  New,  York,  1905. 
80  pages.    I»rice,  $1.00. 

This  book  was  written  for  planer  hands  by  a  planer  hand  who 
understands  planer  work  aud  knows  how  to  tell  about  it.  After  a 
brief  description  of  the  planer  and  some  good  advice  to  the  operator, 
the  tools,  fixtures  and  clamps  are  considered.  The  rest  of  the  book 
is  devoted  to  the  care  aud  oi>oration  of  the  planer  and  to  the  best 
methods  of  handling  various  classes  of  work.  It  is  profusely 
illustrated. 


Physics.      By    Charles   Riborg   Mann   and   George   Ransom   T\vis.s. 

Published  by  S«-ott,  Foresman  &,  Company,  Chicago,  111.,  1905. 

450  pages.  l»rice,  $1.25. 
Physics  is  a  most  interesting  anrl  important  science,  and  yet  how  ' 
often,  as  we  glance  over  the  pages  of  a  text  book,  arc  we  impres-sed 
with  the  dry  and  uninteresting  manner  in  which  it  is  presented. 
The  treatment  in  the  above  volume  is  radically  different  from  the 
usual  method  and  is  interestiug  and  attractive,  as  well  as  scientific. 
The  style  is  .simple  and  informal,  and  physicsil,  rather  than  mathe- 
matical, arguments  are  ased.  A  large  proportion  of  the  238  illus- 
trations are  half-tone  reproductions,  showing  practical  evcry-day 
illiustrations  of  the  various  principles.  Tlie  book  is  primarily 
intended  for  a  high  school  text  book,  but  is  equally  well  adapted 
to  the  needs  of  those  who  wish  to  take  up  the  study  of  this  subject 
by  themselves.  It  contains  no  mathematics  other  than  simple 
arithmetic  and  the  simplest  principles  of  algebra  and  geometry, 
and  even  these  are  not  necessary  to  a  comprehension  of  the  greater 
part  of  the  book.  The  treatment  is  such  as  to  attract  the  student 
and  to  develop  and  foster  the  habit  of  scientific  thinking.  This 
book  fills  a  long-felt  want  and  will  be  found  very  valuable  by  those 
intending  to  take  up  the  study  of  physics. 


PEKS0NAL5. 


Mr.  Robert  O.  Ferran  has  been  appointed  assistant  foreman 
of  engines  of  the  Pennsylvania  at  Blairsville,  Pa. 


Mr.  Milton  McCara  has  been  appointed  machine  shop  fore 
man  of  the  St.  Louis  Southwestern  Railway  Company,  at  Pine 
Bluff,  Ark. 


Mr.  Max  Toltz,  who  is  acting  in  the  capacity  of  consulting 
engineer  for  the  Hill  System,  sailed  for  Europe  the  early 
part  of  November. 


Mr.  G.  A.  Bowers  has  been  appointed  master  mechanic  of 
the  Wrightsville  &  Tennille,  with  office  at  Tennille,  Ga.,  to  suc- 
ceed Mr.  Lewis  Archer,  resigned. 


Mr.  H.  H.  Harrington,  general  foreman  of  the  Erie  Railroad 
at  Susquehanna,  Pa.,  has  been  appointed  master  mechanic  to 
succeed  Mr.  W.  H.  Wilson,  resigned. 


Mr.  Arthur  C.  Colson  has  been  appointed  master  mechanic 
of  the  Dunkirk,  Allegheny  Valley  &  Pittsburg  at  Dunkirk, 
N.  Y.,  to  succeed  Mr.  Clarence  A.  Sherman. 


Mr.  B.  H.  Hawkins  has  been  appointed  master  mechanic  of 
the  Delaware,  Lackawana  &  Western  at  Buffalo,  N-  Y.,  succeed- 
ing Mr.  F.  W.  Williams,  resigned. 


Mr.  W.  L.  Garland  has  been  appointed  assistant  general 
fcreiran  of  shops  of  the  Pennsylvania  Railrpad  at  West  Phila- 
delphia, Fa.,  succeeding  R.  T.  Garland,  deceased. 


The  title  of  Mr.  W.  F.  Ackerman,  master  mechanic  of  the 
Chicago,  Burlington  &  Quincy,  lines  west  of  the  Missouri  River, 
at  Havelock,  Neb.,  has  been  changed  to  superintendent  of 
cHops. 


Mr,  John  H.  Ford  has  been  appointed  general  car  foreman 
and  Mr.  William  H.  Walker  general  foreman  of  shops  and 
roundhouse,  of  the  Lehigh  &  New  England,  with  offices  at 
Pen  Argyl,  Pa. 


Mr.  W.  E.  Knight,  formerly  assistant  superintendent  of 
motive  power  of  the  United  Railways  of  Havana,  has  been 
appointed  superintendent  of  motive  power  of  the  Cuba  Rail- 
road Company. 
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Mr.  W.  H.  Wilson  has  been  appointed  superintendent  of 
motive  power  of  the  Buffalo,  Rochester  &  Pittsburg,  with  head- 
quarters at  Du  Bois,  Pa.,  vice  Mr.  E.  E.  Davis,  resigned. 


Mr.  .1.  Kastlin  has  resigned  his  position  as  master  mechanic 
of  the  St.  Josepii  Division  of  the  Chicago,  Burlington  &  Quincy 
Railway  to  become  superintendent  of  the  Davenport  Locomo- 
tive Works,   Davenport,   la. 


Mr.  C.  H.  Burk,  formerly  master  mechanic  of  the  Mexican 
Central  Ry.,  at  Mexico  City,  has  been  appointed  master 
mechanic  at  Chihuahua,  to  succeed  Mr.  W.  J.  Wilcox  resigned. 
Mr.  L.  Strom  succeeds  Mr.  Burk  at  Mexico  City. 


Mr.  T.  B.  McCarthy,  who  recently  resigned  as  general  fore- 
man of  shops  of  the  Southern  Pacific  at  Ogden,  Utah,  has  been 
appointed  machine  shop  foreman  at  the  Pittsburg  works  of 
the  American  Locomotive  Company  at  Allegheny,  Pa. 


Mr.  L.  Strom  has  been  appointed  master  mechanic  of  the 
Mexican  Central  at  Mexico  City,  Mex.,  succeeding  Mr.  C.  H. 
Burk,  who  has  been  transferred  to  Chihuahua,  Mex.,  as  master 
mechanic,  to  succeed  Mr.  W.  J.  Wilcox,  resigned. 


Mr.  E.  A.  Williams,  assistant  general  manager  of  the  Erie, 
has  been  appointed  general  mechanical  superintendent  of  that 
road  and  its  allied  and  controlled  lines,  including  the  Cincin- 
nati, Hamilton  &  Dayton,  Pere  Marquette  and  Chicago,  Cincin- 
nati &  Louisville  with  office  at  21  Cortlandt  street.  New  York. 


Mr.  W.  G.  Hodgkinson  has  been  appointed  roundhouse 
foreman  of  the  Lake  Shore  &  Michigan  Southern  at  Collin- 
wood,  O.,  in  place  of  Mr.  W.  F.  Kuhn,  who  has  been  appointed 
roundhouse  foreman  of  the  Dunkirk,  Allegheny  Valley  & 
Pittsburg  at  Dunkirk,  N.  Y, 


Mr.  Max  Howard  Miner,  a  member  of  the  editorial  staff  of 
the  Railway  Age,  died  November  7th,  at  the  age  of  29  years, 
after  a  brief  illness,  at  his  home  in  Brooklyn,  N.  Y.  Mr. 
Miner,  thus  suddenly  taken  from  that  which  he  had  deter- 
mined to  make  his  life  work,  was  a  young  man  of  a  rare  kind. 
Endowed  with  a  deep  and  joyous  sense  of  humor,  neverthe- 
less, he  took  life  seriously  and  believed  in  his  work,  finding 
in  technical  journalism  an  opportunity  to  uplift  and  advance 
many  with  whom  he  never  came  personally  in  contact.  He 
,  was  a  painstaking,  thorough  stndent,  and  combined  qualities 
which  had  already  made  him  a  factor  in  the  current  progress 
of  railroad  development,  promising  to  become  stronger  and 
more  influential  as  experience  broadened  and  developed  him, 
and  extended  the  field  of  his  efforts.  He  considered  his  work 
as  most  truly  a  profession,  and  his  greatest  pleasure  came 
from  a  worthy  task  well  accomplished.  After  graduation 
from  Sibley  College,  Cornell  University  in  1899,  he  served  as 
special  apprentice  in  the  motive  power  department  of  the 
Illinois  Central  Railroad  for  one  year.  In  January,  1901,  he 
became  a  member  of  the  instructing  staff  at  Cornell  and  con- 
tinued as  instructor  until  December,  1901,  at  which  time  he 
joined  the  editorial  staff  of  the  Railway  Age.  His  work  on 
that  paper  was  of  the  highest  order,  and  he  was  rising 
rapidly  in  the  technical  newspaper  field  when  his  sudden  ill- 
ness, apoplexy,  overtook  him. 


Mr.  Albert  J.  Pitkin,  president  of  the  American  Locomotive 
Company,  died  at  his  home  in  New  York  City,  November 
16,  after  an  illness  of  several  months,  the  serious 
character  of  which  was  not  appreciated  or  widely 
known  among  his  closest  friends.  As  the  head  of  one  of  the 
greatest  industrial  organizations  Mr.  Pitkin's  leadership  ex- 
tended in  circles  which  are  international  in  their  scope.  He 
was  thorough,  conscientious,  enthusiastic,  and  his  personality 
inspired  his  associates  and  subordinates  to  their  best  efforts. 
His  leadership  and  his  influence,  combined  with  his  ability, 
integrity,  uprightness  of  character  and  unswerving  devotion 
to  duty,  brought  success  as  a  matter  of  course.  The  high 
position  which  the  Schenectady  Locomotive  Works  attained 


among  indtistrial  establishments,  was  chiefly  the  result  of 
his  high  ideals  and  earnest,  unceasing  efforts.  As  the  man- 
aging head  of  these  works  he  exerted  an  influence  which 
reached  far  beyond  the  locomotive  itself.  Many  improvements 
in  motive  power  matters  and  njethods  originated  with  him, 
and  he  was  deeply  concerned  in  an  effort  to  uplift  and  uphold 
the  locomotive  and  motive  power  management.  As  an  argu- 
ment he  often  said:  "The  locomotive  earns  every  dollar 
brought  into  the  treasuries  of  railroads.  It,  therefore,  merits 
the  best  attention  railroad  men  can  give  it" 

Mr.  Pitkin  was  born  at  North  Hampton,  Ohio,  in  1854.  At 
the  age  of  17  he  entered  apprenticeship  in  the  stationary  en- 
gine works  of  the  Webster,  Camp  &  Lane  Machine  Company 
of  Akron,  Ohio.  He  spent  a  year  in  the  locomotive  repair 
shops  of  the  Cleveland,  Akron  &  Columbus  Railroad,  after 
which  he  entered  the  drawing  office  of  the  Baldwin  Locomo- 
tive Works,  for  which  he  had  prepared  by  diligent  evening 
study.  From  this  time  he  gave  his  attention  to  locomotive 
work.  After  flve  years  at  the  Baldwin  Works  he  became  chief 
draughtsman  of  the  Rhode  Island  Locomotive  Works,  and 
two  years  later,  in  1S82,  was  appointed  mechanical  engineer 
of  the  Schenectady  Locomotive  Works.  In  two  years  he  be- 
came superintendent  of  the  works.  Upon  the  death  of  the 
president,  Edward  Ellis,  Mr.  Pitkin  was  made  vice-president 
and  general  manager,  and  from  that  time  developed  the  com- 
mercial, as  well  as  the  manufacturing  features  of  the  busi- 
ness which  gave  these  works  their  high  standing  among  the 
locomotive  building  companies  of  the  country.  Upon  the 
formation  of  the  American  Locomotive  Company  Mr.  Pitkin 
naturally  became  its  first  vice-president,  and  upon  the  death 
of  Mr.  Callaway,  on  June  1,  1904,  Mr.  Pitkin  wa.s  made  presi- 
dent. He  never  lost  the  impress  received  in  the  home  of  his 
father,  a  Presbyterian  Home  Missionary  in  Illinois,  and  his 
life  was  that  of  a  consistent  Christian  man- 


CATALOGS. 

IN     WRITING    "OB    TUKSE    CATAJXXiS    PLEASE    MENTION    TUIS    IWPER. 

Radial  Drills. — Circular  No.  lA,  from  the  Bickford  Drill  & 
Tool  (^miMiny,  Cincinnati.  Ohio,  is  devoted  to  their  new  2V.  and 
.'{  ft.  radial  drills,  which  are  adapted  for  a  medium  class  of  work, 
and  are  described  on  another  i>age  of  tliis  i&sue. 


Draw  Bar  Attachments. — A  handsomely  illustrated  catalog, 
from  the  Butler  Draw  Bar  Attiichment  Conjpany,  Cleveland.  Ohio, 
i.s  devoted  to  a  description  of  the  Butler  draw-bar  attachments 
and  a  number  of  drawings  are  presented,  showing  various  appli- 
cation.s.  .i  •..■ 


Machine  Tools. — The  Progress  Reporter,  No.  9,  published  by 
the  Niles-Bement-Pond  Company,  111  Broadway,  New  York,  illu- 
-strates  a  number  of  new  machine  tools,  several  of  whi<'h  are 
suitable  /or  railroad  shops.  Four  pages  are  devoted  to  the  Niles 
electric  traveling  hoists. 

Coal  Handling  MAtuiNERY. — Catalog  No.  20  from  the  Jeffrey 
Manufacturing  Company.  Columbus,  O.,  contains  142  pages  and  is 
largely  devoted  to  illustrations  showing  the  installatioii  of  their 
coal  handling  machinery  in  mines  and  illu.strating  the  various 
details  of  this  machinery. 


Electrical  Apparatus. — Bulletin  No.  01,  from  the  Crocker- 
Wheeler  Company,  Ampere,  N.  J.,  is  devoted  to  the  large  .sizes  of 
their  beh-tyiH;  direct-current  machines.  The  cut-off  blade  starters 
used  in  connection  with  machines  of  this  tyiM?  are  also  described 
and  illustrated  in  detail. 


Ball  and  Roli.er  Bearings.— Catalog  No.  12,  from  the  Stand- 
ard Roller  Bearing  Company,  Philadelphia,  Pa..  contaiiUi  88  pages 
and  is  devoted  to  a  detail  description  of  their  varioas  types  of  ball 
and  roller  liearings,  and  also  ilhustrates  a  number  of  typical  appli- 
cations of  these  bearings. 


Mecilanical  Draft. — What  it  Is. — What  it  Does.— This  is 
the  title  of  a  neat  little  folder  received  from  the  B.  F.  Sturtevant 
Company.  Hyde  Park,  Ma.ss.,  which  briefly  pre.sents  the  salient 
features  of  their  mechanical  draft  system  and  presents  several 
small  views,  showing  various  applications. 
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Steam  Engines. — Catalog  VV.  M.  7004,  from,  the  Westinghouse 
Machine  Oimpany,  East  Pittsburg,  Pa.,  is  devoted  to  a  description 
of  their  standard  engine,  many  of  the  important  features  of  which 
are  described  and  illustrated  in  detail. 


Union  Pacific  Motor  Cars. — Under  this  title  the  Union 
Pacific  has  issued  a  folder  which  is  devoted  to  a  description  of 
motor  cars  Nos.  1  and  2,  and  contains  some  interesting  informa- 
tion concerning  the  performance  of  these  cars. 


Electric  Motors  for  Machine  Tools. — Circular  No.  15  from 
the  Electro-Dynamic  Company,  Bayonne,  N.  J.,  is  devoted  to  the 
power  required  by  various  machine  tools.  Circulars  16  and  17 
are  devoted  to  the  advantages  and  the  design  of  the  inter-pole 
variable  speed  motor  and  its  application  to  machine  tools. 


Rock  Di:ills. — Catal(^  No.  18  from  the  Chicago  Pneumatic 
Tool  Company,  Fisher  Building.  Chicago,  covers  very  completely 
and  in  detail  their  line  of  rock  drills  for  quarry  and  mining  work. 
Announcement  is  made  of  the  fact  that  they  have  acquired  the 
selling  rights  of  the  well-known  McKiernan  rock  drills. 


Buda  Products. — The  Buda  Foundry  &  Mfg.  Company,  Rail- 
way Exchange,  Chicago,  have  sent  out  a  unique  folder.  On  one 
side  is  a  front  view  of  a  locomotive  rushing  through  darkness  at 
a  high  speed ;  opening  the  folder  throws  a  semaphore  signal  to  the 
danger  position  and  forcibly  calls  attention  to  a  signal  advantage 
obtained  bjF  dealing  with  the  Buda  Company. 


Foreign  Locomotives. — The  Baldwin  Locomotive  Works,  Phil- 
adelphia. Pa.,  have  issued  "Record  of  Recent  Construction,"  No. 
54,  which  is  devoted  entirely  to  various  foreign  locomotives  recently 
built  by  them.  The  frontispiece  shows  the  Mallet  compound,  which 
wa.s  described  on  page  183  of  our  May  issue,  pulling  a  long  train 
of  gondola  cars  on  the  American  Railroad  of  Porto  Rico. 


CiRip  THE  Heart  of  Things  in  Draft  Gear. — Under  this  title 
the  Farlow  Draft  Gear  Company,  Baltimore,  Md.,  have  issued  a 
very  interesting  pamphlet  which  considers  the  essentials  of  a  satis- 
factory draft  gear,  and  incidentally  describes  the  Farlow  gear.  This 
book  was  intended  primarily  to  appeal  to  mechanical  engineers,  and 
is  worthy  of  close  study  by  those  interested  in  the  draft  gear 
problem. 

Electric  Lighting. — ^Two  well  illustrated  and  nicely  arranged 
bulletins,  describing  the  axle  light  system  of  electric  lights  and 
fans  for  railway  passenger  cars  have  been  received  from  the  Con- 
.solidated  Railway  Electric  Lighting  &  Equipment  Company,  11 
Pine  Street.  New  York.  The  first  one  is  devoted  to  a  general 
description  of  the  axle  light  system.'  its  operation  and  advantages. 
The  second  bulletin  contains  general  instructions  for  the  installa- 
tion of  this  equipment. 


Hydraulic  -Vccumulators-^TIic  Watson-Stillman  Company,  46 
Dey  Street,  New  York,  are  sending  out  a  new  catalog.  No.  67, 
which  Ls  devoted  entirely  to  hydraulic  accumulators  and  fittings. 
This  is  probably  the  first  catalog  of  this  kind  that  has  ever  been 
issued.  It  describes  the  various  types  of  hydraulic,  hydro-pneumatic 
and  steam  hydraulic  accumulators  made  by  them,  together  with  the 
various  attachments  and  valves  which  are  used  in  connection  with 
the  accumulators. 


NOTES. 


Wm.  B.  Scaife  &  Sons  Company. — This  company  of  Pitts- 
burgh, Pa.,  have  been  awarded  the  contract  for  a  large  steel  frame 
building  to  be  erected  at  Economj*.  Pa.,  for  the  National  Metal 
Moulding  Company. 

American  Blower  Company. — In  order  to  adequately  care  for 
continually  increasing  business  this  company  of  Detroit  is  erect- 
ing a  three-story  addition  to  its  plant.  This  addition  is  rendered 
ne<essary  by  the  growing  popularity  of  their  type  "A"  enclosed, 
vertical,  self-oiling  engine  which  was  placed  upon  the  market  two 
or  three  years  ago.  The  building  will  be  of  steel  and  brick  construc- 
tion. The  first  floor  will  be  used  for  erecting  and  testing  engines, 
a  very  complete  new  outfit  being  put  in  for  the  latter  purpose. 
The  power  from  engines  under  test  will  be  absorbed  by  genera- 
tors ami  air  compressors.  An  electric  crane  will  form  part  of  the 
equipment.  The  second  floor  will  be  used  for  storing  engine  parts 
and  painting  the  completed  engines,  and  the  third  floor  will  be 
Qtilized  for  storage  purposes  entirely. 


Duff  Manufacturing  Company. — This  company  of  Pittsburg, 
Pa.,  was  awarded  a  gold  medal,  highest  award,  on  the  Barrett 
track  and  car  jacks  at  the  Lewis  &  Clark  Exposition,  Portland, 
Oregon.  Tlie  Barrett  jacks  were  also  awarded  a  gold  medal  at 
the  Louisiana  Purchase  Exposition,  St.  Louis,  1904.  It  is  said 
these  jacks  have  been  adopted  as  a  standard  for  track  and  car 
work  by  practically  every  prominent  railroad  in  the  United 
States,  as  well  as  in  many  of  the  foreign  countries. 


The  Rail  Joint  Company. — The  Rail  Joint  Company  was 
organized  recently  by  filing  at  Albany,  N.  Y.,  a  certificate  of  incor- 
poration, with  a  capital  stock  of  $1,500,000,  of  which  $1,000,000 
is  common  stock  and  $500,000  preferred  stock.  The  oflicers  of  the 
company  are :  President,  Frederick  T.  Fearey ;  vice-presidents, 
Lawrence  F,  Braine  and  Percy  Holbrook ;  treasurer,  Fernando  C. 
Runyon;  secretary,  Benjamin  Wolhaupter.  This  company  will 
take  over  the  business  and  properties  of  the  Continuous  Rail  Joint 
Company  of  America,  the  Weber  Railway  Joint  Manufacturing 
Company  and  the  Independent  Railroad  Supply  Company. 


The  Crandall  Packing  Company. — This  company  of 
Palmyra,  N.  Y.,  have  for  some  time  been  considering  opening  an 
Ohio  office  and  the  increasing  demands  of  their  trade  have  at  last 
forced  them  to  establish  a  branch  at  Cleveland.  They  have 
secured  a  store  at  9  South  Water  Street,  and  have  stocked  it 
with  one  of  the  largest  and  most  complete  stocks  of  packing  to 
be  found  in  the  city,  and  have  placed  in  charge  Mr.  John  M. 
Chapman,  who  for  many  years  has  been  the  manager  of  the 
Cleveland  branch  of  the  Garloc-k  Packing  Company.  Mr.  Chap- 
man will  be  glad  to  meet  all  his  friends  at  his  new  location, 
and  his  many  years  of  experience  in  this  line  bespeaks  a  success- 
ful outcome  of  this  new  undertaking  of  the  Crandall  people.  Mr. 
Chapman  expects  to  make  this  branch  office  the  headquarters 
for  the  engineers  in  his  territory,  and  the  combination  of  a  good 
man  and  a  good  packing  should  prove  a  winner. 


Bucyrus  Company. — Mr.  Carl  A.  Strom  has  resigned  the  posi- 
tion of  superintendent  of  motive  power  and  machinery  for  the 
Isthmian  Canal  Commission  at  Panama  and  accepted  the  position 
of  works  manager  of  the  Bucyrus  (.'ompany.  South  Milwaukee, 
Wis.  Mr.  Strom  is  well  known  as  the  former  mechanical  engi- 
neer of  the  Illinois  Centra)  R.  R.  with  headquarters  in  Cliicago. 
who  resigned  that  pasition  in  May,  1904,  to  accept  a  similar 
position  with  the  Isthmian  Canal  Commission.  He  was -the  first 
engineer  under  .the  Commission  to  go  to  Panama,  having  pre- 
ceded Mr.  Wallace  by  a  month.  He  found  the  shops  of  the  old 
French  Company  after  twenty  j-ears'  idleness,  practically  buried 
in  the  jungle,  in  a  generally  dilapidated  condition  and  inside  of 
a  year's  time  Mr.  Strom  had  four  shops  in  complete  commission 
and  had  overhauled  and  put  in  service  over  75  of  the  Belgian 
locomotives  and  hundreds  of  the  French  cars.  Considering  the 
conditions  of  labor,  the  delay  in  receipt  of  material,  and  the  gen- 
eral difficulties  encountered,  his  work  there  has  been  recognized 
as  phenomenal,  and  the  conditions  required  just  such  physical 
and  mental  energy  and  ability  as  he  possessed. 


Industrial  Engineering. — Crocker-Wheeler  Company,  manu- 
facturers and  electrical  engineers  announce  the  establishment  of 
an  industrial  engineering  department,  in  which  Ls  concentrated 
all  their  work  in  the  line  of  indastrial  engineering  as  applied  to 
railway  shoiwi.  machine  shops,  and  industrial  plants  of  every 
description.  This  company  was  umong  the  first  to  recognize  that 
high-class  electric  motors  and  generators  should  be  accompanied 
in  every  case  with  sound  engineering  advice  to  the  purchaser. 
Ench  sale  of  a  motor  has  meant  with  them  that  a  motor-drive 
problem  has  been  successfully  solved  by  a  group  of  engineering 
experts.  The  company  are  not  only  "manufacturers"  but  "elec- 
trical engineers."  Among  thase  who  have  availed  themselves  of 
the  services  of  Croc•ker-^Vheele^  Company  in  this  line  are  the  Lake 
Shore  &  Michigan  Southern  Rd..  John  Simmoas  Company,  Bucy- 
rus Company,  Ansonia  Bra.<-s  &  Copper  Company,  American  Bridge 
Company,  Pittsburg  &  I.rfike  Erie  Rd.,  Jo.seph  Di.xon  Crucible 
Company,  Ingersoll-Sergeant  Drill  Co..  etc.  Mr.  J.  K.  Warner 
Davenport,  E.  E.,  formerly  a  consulting  engineer  making  a 
specialty  of  industrial  work,  has  become  associated  with  the 
company  in  order  that  its  growing  activities  along  the.«e  lines 
may  be  handled  In  as  thorough  and  satisfactory  manner  as  here- 
tofore. Mr.  Davenport  and  his  staff  of  assistants  are  at  the 
present  time  giving  personal  attention  to  several  important  in- 
dustrial  propositions. 
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